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ENVIRONMENT — FORTESCUE RIVER — OPHTHALMIA DAM 

2834. Hon Robin Chapple to the Minister for Environment: 

I refer to the 1999 West Australian Government Department of Primary Industries and Regional Development funded 
report entitled: “An assessment of the impact of Ophthalmia Dam on the floodplains of the Fortescue River on 
Ethel Creek and Roy Hill Stations”, wherein: “This survey confirmed that there is widespread decline and death of 
trees and that the effect is recent. The evidence from this survey strongly suggests that the major cause of tree stress 
and death is a lack of regular flooding in recent years, largely as a result of the Ophthalmia Dam. On Ethel Creek 
station the area of the Fortescue River floodplain already affected, is about 400 sq km. On Roy Hill station the area 
of the Fortescue River floodplain affected, is about 177 sq km”, and I ask: 

(a) has work been undertaken by the Minister’s department, since the time of this report to monitor the health 
of the rangelands and coolabah woodlands along the Fortescue floodplain, between the Ophthalmia Dam 
and Fortescue Marsh; 

(b) if yes to (a), can the Minister please table all relevant reports looking into this issue; 

(c) does the Government have a plan to arrest the deterioration of the rangelands and coolabah woodlands, 
along the Fortescue floodplain, between the Ophthalmia Dam and Fortescue Marsh: 

(i) if yes to (c), can the Minister please table that plan; 

(ii) if yes to (c), what funds have been allocated to arrest the deterioration of those rangelands and 
coolabah woodlands; 

(d) what are the implications of the deterioration of the rangelands and coolabah woodlands along the 
Fortescue floodplain between the Ophthalmia Dam and Fortescue Marsh for: 

(i) local pastoralists; 

(ii) the natural environment; 

(e) has industry been called upon to contribute funds to the remediation of the deterioration of the rangelands 
and coolabah woodlands along the Fortescue floodplain between the Ophthalmia Dam and Fortescue Marsh; 

(f) if yes to (e), would the Minister please provide information, in relation to (e), regarding: 

(i) around what date were industry proponents contacted; 

(ii) which businesses were contacted, and who acted as a representative of the business; 

(iii) what amounts were requested by the Department to this effect; and 

(iv) what amounts did the Department receive; and 

(g) is it possible to repatriate damage to the deterioration of the rangelands and coolabah woodlands, along the 
Fortescue floodplain, between the Ophthalmia Dam and Fortescue Marsh, brought about by the construction 
of the Ophthalmia Dam? 

Hon Stephen Dawson replied: 

(a)–(b) I note the Department of Primary Industries and Regional Development report identified in the question 
is over 21 years old. I am advised by my Department that it examines a range of impacts on the vegetation, 
including dam construction, soil erosion, grazing regime and climate change. The relative contribution of 
these impacts is likely to have varied significantly since the report was published. 

In the intervening years, the Environmental Protection Authority, provided two pieces of strategic advice 
to the previous government (under section 16e of the Environmental Protection Act 1986) that addressed 
(1) environmental issues relating to mining activities in the Fortescue March management area 
(Environmental and water assessments relating to mining and mining-related activities in the Fortescue 
Marsh management area – EPA 2013), and (2) the issues of biodiversity conservation and rehabilitation 
in the Pilbara region more generally (Cumulative Environmental Impacts of Development in the Pilbara 
Region – EPA 2014). [See tabled paper no 3804.] 

I am advised that my Departments do not, however, have any specific reports that monitor the health of 
the rangelands and coolabah woodlands along the Fortescue floodplain between the Ophthalmia Dam and 
Fortescue Marsh. The Minister for Lands and the Minister for Agriculture and Food may have access to 
further information to inform your request. 

(c)–(g) The McGowan Government is developing four initiatives to improve the consistency, transparency and 
quality of information which will enable better management of our State’s native vegetation. Specifically, 

https://www.parliament.wa.gov.au/publications/tabledpapers.nsf/displaypaper/4013804c65c1a3492689026f4825854c00819c62/$file/tp-3804.pdf
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these initiatives aim to (1) deliver a State native vegetation policy; (2) facilitate investment into better 
native vegetation information, including monitoring and mapping; (3) improve regulatory process; and 
(4) explore a bioregional approach to managing native vegetation management. Pastoralists and environmental 
groups have recently participated in the development of these initiatives through a public consultation period. 
Industry has not been required to contribute funds to the remediation of the deterioration of the rangelands 
and coolabah woodlands along the Fortescue floodplain between the Ophthalmia Dam and Fortescue 
Marsh directly. However, the Pilbara Environmental Offsets Fund (PEOF) has been established to enable 
government to combine industry offset money and partner with regional land management organisations 
to deliver projects that achieve better and more connected biodiversity conservation outcomes. 
In the vicinity of Ophthalmia Dam, Ministerial Statement 1037, Eastern Ridge Iron Ore Revised 
Proposal issued 21 September 2016, and Ministerial Statement 1021, Orebody 31 Iron Ore Mine issued 
12 November 2015, require BHP Billiton Iron Ore to contribute to the PEOF for clearing vegetation 
within the Hamersley and Fortescue Interim Biogeographical Regionalisation for Australia subregions, 
respectively. To date $478,504 has been invoiced. 
While I am advised that my Departments currently have no targeted plan to manage the rangelands and 
coolabah woodlands along the Fortescue floodplain between the Ophthalmia Dam and Fortescue Marsh, 
both the native vegetation initiatives and the PEOF will contribute to better monitoring and management 
of native vegetation in the Pilbara into the future. 
As above, the Minister for Lands and the Minister for Agriculture and Food may have access to further 
specific information to inform your request. 
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Foreword 

The Fortescue Marsh, approximately 100 kilometres (km) north-west of Newman, 
is the largest ephemeral wetland in the Pilbara region and is recognised as 
nationally important. 
The Marsh itself extends over approximately 1,048 square kilometres (km2) within 
a management area of 5,836 km2, and a broader catchment area of the upper 
Fortescue River of 29,791 km2.  
It is rich in plant and animal species of high conservation value and is part of an 
ancient and complex array of alluvial aquifers and groundwater systems. 
It is also at the heart of an important mining province and longstanding pastoral 
industry, and has high cultural and heritage importance to the Indigenous peoples 
of the region. 
Like many areas of our vast State, there is incomplete information on its 
ecological and hydrological function. Much of what is known about the hydrology 
of the Marsh has been developed through studies undertaken by mining 
proponents, to support the environmental assessment of individual proposals. 
Through continuing research efforts by State agencies, academic institutions, and 
by industry, a clearer picture will emerge in due course. 
For its part, the Environmental Protection Authority is charged with protecting the 
environment and preventing, controlling and abating pollution and environmental 
harm. Our functions include providing strategic advice to Government, and 
assessing the environmental impact of significant development proposals and 
making recommendations to the Minister as to whether they can be implemented. 
This advice, provided under section 16(e) of the Environmental Protection Act 
1986, aims to provide clarity and consistency in relation to environmental 
assessment and approvals process by identifying the water and environmental 
values in different zones and their relative priority.  
It is intended that this will help proponents and regulators avoid impacts on the 
important values of the Marsh. The EPA recognises that mining proponents in the 
area have adopted practices to protect the environmental values of the Marsh, 
such as reinjection of excess water to minimise the impacts to groundwater 
dependent ecosystems and the discharge of excess surface water to the Marsh. 
Similarly, proponents of new projects, expansions or upgrades should clearly 
outline their strategies for avoiding impacts and achieving the relevant objectives 
for each zone where their operations have potential to impact water or 
environmental values.   
I emphasise that this advice is just that. It does not suspend the exercise of 
judgement, preclude learning from experience, or prevent consideration of new 
information as our understanding of the Marsh and its functions improves. 
In this vein, the EPA is actively considering ways to collate and share information 
and data between proponents and regulatory agencies so that, over time, 
knowledge of the Fortescue Marsh management area will improve, and adaptive 
management improvements can be made to ensure that environmental values 
are well protected.  
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The broader Fortescue River catchment is very large and falls outside the scope 
of this advice. Proponents who undertake mining activities beyond the 
management area should refer to the advice where activities either directly or 
indirectly impact the Fortescue Marsh management area. 
The EPA recognises that cultural, heritage, industry, tourism, recreational and 
pastoral values are important in the Fortescue Marsh management area. The 
EPA also recognises that other, non-mining related land uses and events may 
affect water and environmental values in the Fortescue Marsh management area. 
However, these values and activities are beyond the scope of this advice and will 
be addressed through other processes of Government. 
This advice would not have been completed without the cooperation and 
significant contributions of the Office of the Environmental Protection Authority, 
the Department of Water, the Department of Environment and Conservation and 
the Department of State Development as well as the traditional owners, mining 
companies, industry peak bodies, academics and Government departments who 
were consulted in its development. 

 
Dr Paul Vogel 
Chairman 
Environmental Protection Authority 
 
June 2013 
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Summary of Fortescue Marsh management zones: values, objectives and strategies 

The table below provides a summary of the key environmental values, objectives and strategies identified by the Fortescue Marsh Strategic Advice. The Fortescue Marsh management area is zoned according to key 
environmental values. These zones are prioritised according to relative environmental significance:  zone 1a (Northern Flank) and zone 1b (Marsh) being of highest environmental significance; zone 2a (Calcrete Flats), zone 
2b (Poonda Plain) and zone 2c (Fortescue River Coolibah) being of medium environmental significance; and zone 3a (Kulbee Alluvial Flank) and zone 3b (Marillana Plain) being of lowest environmental significance. For 
each environmental value, management objectives are identified and strategies to achieve these objectives outlined. 

 

 Zone Environmental 
values  

Objectives Strategies 
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1a 
Northern 
Flank  

Natural springs and pools • Protect natural pools and springs. • Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Minimise impacts to natural spring flows and water quality from groundwater mounding. 
• Manage surface discharge of excess water in the vicinity of springs and restrict to episodic (campaign) discharges. . 
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
Natural water regimes  • Minimise disruption to groundwater in 

aquifers supporting groundwater 
dependant ecosystems. 

• Protect the hydrological and ecological 
integrity of major tributaries entering the 
Marsh. 

• Maintain the natural flow regime at the 
boundary between Northern Flank and 
Marsh zones. 

• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Avoid locating infrastructure on or in close proximity to major Marsh tributaries. 
• Manage groundwater drawdown so that riparian vegetation along major tributaries is not significantly impacted. 
• Minimise disruption to surface flows through the appropriate design and placement of infrastructure. 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Mulga woodlands  • Protect existing mulga vegetation. 
• Maintain groundwater levels to protect 

mulga vegetation. 

• Avoid (where possible) and minimise clearing of mulga vegetation. 
• Minimise disruption to groundwater levels or water quality gradients in aquifers that support mulga vegetation. 
• Minimise disruption to natural surface flow regimes. 
• Minimise impacts to mulga vegetation from the effects of groundwater mounding. 
• Seek acquisition and reservation of mulga-dominated woodland and shrubland vegetation types in the 2015 pastoral relinquishment 

conservation reserve system. 
• Undertake an assessment of cumulative impacts to mulga vegetation communities. 

Species of conservation 
significance 

• Protect species of conservation 
significance and their habitat. 

• Protect mulga and mixed Acacia 
woodland and shrublands. 

• Avoid (where possible) and minimise clearing of areas of native vegetation that represents important habitat. 
• Minimise disruption to groundwater levels or water quality gradients in aquifers that support important habitats. 
• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Undertake surveys to identify and map distributions of conservation significant species. 

Night Parrot • Protect the Night Parrot and its habitat. • Undertake targeted surveys and identify suitable habitat for the Night Parrot. 
• Avoid (where possible) and minimise clearing of areas of native vegetation where critical habitat has been identified. 
• Seek acquisition and reservation of suitable Night Parrot habitat in the 2015 pastoral relinquishment conservation reserve system. 
• Undertake feral predator control measures. 

Northern Quoll • Protect the Northern Quoll and its habitat. • Undertake targeted surveys and identify suitable habitat for the Northern Quoll. 
• Avoid (where possible) and minimise clearing of areas of native vegetation where critical habitat has been identified. 
• Seek acquisition and reservation of suitable Northern Quoll habitat in the 2015 pastoral relinquishment conservation reserve system. 
• Undertake feral predator control measures. 
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Subterranean fauna • Enhance knowledge of local subterranean 
fauna. 

• Define habitat requirements of conservation significant subterranean fauna and ensure that hydrological regimes are maintained. 
• Enhance survey effort to document the presence and richness of subterranean fauna. 
• Develop a Fortescue Marsh Management Area subterranean fauna theme atlas within NatureMap. 

Land systems 
 

• Manage impacts to the land system. 
• Minimise disruption to groundwater 

dependent ecosystems.  

• Reinstate natural landforms following mining where possible in accordance with the EPA/DMP’s Guidelines for Mine Closure Plans. 
• Avoid (where possible) and minimise clearing of native vegetation. 
• Minimise disruption to natural surface flow regimes through the appropriate placement of infrastructure. 
• Minimise disruption to groundwater levels or water quality gradients in aquifers that support groundwater dependant ecosystems and 

riparian vegetation.  
• Excess water should be reinjected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009). 
• Restrict to campaign discharges and manage surface discharge of extracted water in riparian habitats. 
• Add areas supporting Cowra and Christmas land systems to the conservation reserve system. 

1b 
Marsh 

Pools and springs • Protect natural pools and springs. • Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 
consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 

• Prevent discharge of excess water directly to the wetland or indirectly via industry-induced surface expression of saline or fresh water. If 
discharge is proposed it should be in accordance with an approved management and monitoring plan and ideally be of an episodic nature 
(campaign discharge) to coincide with natural flooding/inundation events. 

Wetland  • Minimise disruption to aquifers supporting 
the Marsh. 

• Maintain the natural flow regime at the 
Marsh boundary. 

• Minimise disturbance to native vegetation. 

• Prevent discharge of excess water directly to the wetland or indirectly via industry-induced surface expression of saline or fresh water. If 
discharge is proposed it should be in accordance with an approved management and monitoring plan and ideally be of an episodic nature 
(campaign discharge) to coincide with natural flooding/inundation events. 

• Installation of bores that penetrate multiple aquifers will require a minimum standard of an ADIA Class 2 driller or have equivalent Water 
Drilling certification approved by the Department of Water. 

• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 
consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 

• Avoid (where possible) and minimise clearing of samphire vegetation or halophytic vegetation. 
• Minimise disturbance activities with a preference to use previously disturbed areas for new disturbance footprints, e.g. existing dilapidated 

fence lines and corridors for vehicle movements.   
• Any ground disturbing activity within the proposed 2015 conservation estate should be undertaken in a manner consistent with DEC 

conservation estate management guidelines (where available). Prior to the availability of these guidelines, consultation with the DEC is 
considered essential. 

• Implement best practice impact mitigation and management techniques. 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Water quality gradient • Maintain water quality in the Marsh. 
• Minimise disruption to aquifers supporting 

the Marsh 
• Maintain the natural surface water flow 

regime of the Marsh. 

• Prevent discharge of excess water directly to the wetland or indirectly via industry-induced surface expression of saline or fresh water. If 
discharge is proposed it should be in accordance with an approved management and monitoring plan and ideally be of an episodic nature 
(campaign discharge) to coincide with natural flooding/inundation events. 

• Installation of bores that penetrate multiple aquifers will require a minimum standard of an ADIA Class 2 driller or have equivalent Water 
Drilling certification approved by the Department of Water. 

• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 
consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 

Species of conservation 
significance 

• Protect species of conservation 
significance and their habitat. 

• Avoid (where possible) and minimise clearing of samphire and halophytic vegetation. 
• Minimise disruption to groundwater levels or water quality gradients in aquifers that support important habitats. 
• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Manage surface discharge of excess water and restrict to episodic (campaign) discharges. 
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Undertake surveys to identify and map distributions of conservation significant species. 

Samphire vegetation 
community 

• Protect samphire and halophytic 
vegetation.  

• Enhance understanding of Tecticornia 
species. 

• Minimise disruption to groundwater levels or water quality gradients in aquifers that support samphire vegetation communities. 
• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Manage surface discharge of excess water and restrict to episodic (campaign) discharges. 
• Undertake surveys to delimit and define samphire vegetation communities. 
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  Aquatic Invertebrates • Enhance knowledge of local invertebrates. • Minimise disruption to groundwater levels or water quality gradients in aquifers that support significant aquatic invertebrate populations. 
• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Manage surface discharge of excess water and restrict to episodic (campaign) discharges. 

Waterbirds • Protect waterbird habitat and foraging 
habitat. 

• Maintain water quality and natural flow 
regimes in the Marsh. 

• Minimise disruption to groundwater levels or water quality gradients in aquifers that support waterbird habitat. 
• Maintain the natural surface water flow regime. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Manage surface discharge of excess water and restrict to episodic (campaign) discharges. 
• Undertake unmanaged livestock and feral predator control measures. 

M
ed

iu
m

 e
nv

iro
nm

en
ta

l s
ig

ni
fic

an
ce

 

2a 
Calcrete 
Flats 

Natural water regimes • Maintain the natural flow regimes, 
especially at the Marsh boundary. 

• Maintain natural cycles of wetting for 
claypan habitats. 

• Minimise disruption to aquifers from 
activities in neighbouring zones.  

• Prevent discharge of excess surface water where possible. 
• Limit disturbance to claypan habitats where possible. 
• Excess water should be managed in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Subterranean fauna • Enhance understanding of local 
subterranean fauna. 

• Undertake targeted surveys to confirm presence and species richness/endemism of subterranean fauna. 
• Develop a Fortescue Marsh Management Area subterranean fauna theme within NatureMap. 

Aquatic invertebrates • Enhance understanding of aquatic 
invertebrates. 

• Undertake targeted surveys to identify macroinvertebrates within claypans. 
• Limit surface discharge of excess water, especially in vicinity of claypan habitats. 

Vegetation communities • Minimise impact to native vegetation 
communities. 

• Rehabilitate native vegetation where 
possible. 

• Minimise clearing of native vegetation. 
• Limit the surface discharge of excess water, especially in vicinity of claypan habitats. 

Species of conservation 
significance 

• Protect species of conservation 
significance and their habitat. 

• Prevent the surface discharge of excess water.  
• Minimise disturbance to claypan habitats. 
• Excess water should be managed in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012).  
• Undertake surveys to identify and map distributions of conservation significant species. 

2b 
Poonda 
Plain  

Natural water regimes • Maintain the natural flow regime at the 
boundary between Northern Flank and 
Marsh zones. 

• Maintain the natural flow regime of 
tributaries entering the Marsh.  

• Protect the hydrological and ecological 
integrity of major tributaries entering the 
Marsh. 

• Excess water should be managed in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012).  
• Ensure that any change to the rate and timing of seasonal discharges to the tributaries do not significantly alter their hydrological and 

ecological integrity.  
• Avoid locating infrastructure on or in close proximity to major Marsh tributaries. 
• Ensure that groundwater drawdown does not lead to the loss of riparian vegetation (such as Coolibah) along major tributaries. 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Sand dune communities • Protect Priority Ecological Community. • Undertake surveys to document and map the extent of the species composition of this community. 
• Minimise ground disturbance activities to limit opportunities for weed invasion. 
• Minimise clearing of native vegetation and abstraction of basic raw material (sand) for construction purposes. 
• Minimise the discharge of surface water to the Poonda Plain that supports sand dune communities. 

Species of conservation 
significance 

• Protect species of conservation 
significance and their habitat. 

• Manage surface discharge of excess water to riparian communities and restrict to episodic (campaign) discharges. 
• Minimise clearing of native vegetation. 
• Minimise disturbance to habitats supporting conservation significant species. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Undertake surveys to identify and map distributions of conservation significant species. 
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 Northern Quoll • Protect the Northern Quoll and its habitat. • Minimise disturbance to Northern Quoll habitat. 
• Avoid (where possible) and minimise clearing of areas of native vegetation where critical habitat has been identified. 
• Undertake targeted surveys to identify and map distributions of the Northern Quoll. 
• Undertake feral predator control measures. 

Bilby  • Protect the Bilby and its habitat. • Minimise disturbance to Bilby habitats. 
• Avoid (where possible) disturbance to extant Bilby burrows and minimise clearing of native vegetation where critical habitat has been 

identified. 
• Undertake targeted surveys to determine persistence, extent and habitat preference of Bilbies.   
• Undertake feral predator control measures. 

Subterranean fauna  
 

• Enhance understanding of local 
subterranean species. 

• Enhance survey effort to document presence and richness of subterranean fauna. 
• Develop a Fortescue Marsh Management Area subterranean fauna theme within NatureMap. 

Aquatic invertebrates • Enhance understanding of aquatic 
invertebrates. 

• Undertake targeted surveys to document macroinvertebrates within claypans. 
• Limit surface discharge of excess water, especially in vicinity of claypan habitats. 

2c 
Fortescue 
River 
Coolibah 

Natural water regimes • Maintain natural water balances and 
function of the aquifer. 

• Maintain the natural flow regime at the 
Marsh boundary 

• Excess water should be managed in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Riparian vegetation • Minimise impacts to riparian native 
vegetation. 

• Maintain the natural surface water flows 
and flooding regime of the alluvial and 
gilgai plains.  

• Minimise disruption to aquifers supporting 
groundwater dependent ecosystems and 
riparian vegetation. 

• Infrastructure (roads, rail, levees) should be designed and constructed to maintain the natural flooding regime. 
• Map the condition of riparian vegetation and undertake revegetation activities where appropriate. 

Bilby • Protect the Bilby and its habitat. • Undertake targeted surveys to determine persistence, extent and preferred habitat of Bilbies.   
• Avoid (where possible) disturbance to extant Bilby burrows and minimise clearing of native vegetation where critical habitat has been 

identified. 
• Undertake feral predator control measures. 

Subterranean fauna • Enhance understanding of local 
subterranean fauna. 

• Enhance survey effort to document presence and richness of subterranean fauna. 
• Develop a Fortescue Marsh Management Area subterranean fauna theme within NatureMap. 
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3a 
Kulbee 
Alluvial 
Flank 

Natural water regimes 
 

• Maintain the natural flow regime at the 
Marsh boundary.  

• Protect the hydrological and ecological 
integrity of major tributaries entering the 
Marsh. 

• Excess water should be managed in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Ensure that changes to the rate and timing of seasonal discharges to the tributaries do not significantly alter their hydrological and 

ecological integrity.  
• Avoid locating infrastructure on or in close proximity to major Marsh tributaries. 
• Ensure that groundwater drawdown does not lead to the loss of keystone species within riparian communities (such as Coolibah) along 

major tributaries. 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Natural springs and pools • Protect the natural pools and springs. • Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Minimise impacts to natural spring flows and water quality from groundwater mounding. 
• Manage surface discharge of excess water in the vicinity of springs and restrict to episodic (campaign) discharges.  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 

Mulga woodlands • Manage impacts to mulga vegetation. 
• Manage overland surface water flows. 

• Avoid (where possible) and minimise clearing of mulga vegetation. 
• Minimise disruption to surface flows through the appropriate design and placement of infrastructure. 



9 

Lo
w

es
t e

nv
iro

nm
en

ta
l s

ig
ni

fic
an

ce
 

 Species of conservation 
significance 

• Protect species of conservation 
significance and their habitat. 

• Limit extent of native vegetation clearing. 
• Undertake surveys to identify and map distributions of conservation significant species. 

Subterranean fauna • Enhance understanding of local 
subterranean fauna. 

• Enhance survey effort to document presence and richness of subterranean fauna. 
• Develop a Fortescue Marsh Management Area subterranean fauna theme within NatureMap. 

3b 
Marillana 
Plain 

Natural water regimes • Maintain the natural flow regime at the 
Marsh boundary. 

• Excess water should be re-injected in accordance with the Department of Water’s Pilbara Water in Mining Guideline (2009).  
• Apply an independent peer review of hydrological models to support water and environmental assessments. The review should be 

consistent with the National Water Commission’s Australian Groundwater Modelling Guidelines (2012). 
• Undertake research and monitoring to determine the extent of cumulative hydrological impacts on the Marsh. 

Land systems • Manage impacts to the land system. • Minimise the clearing of native vegetation. 
• Minimise disruption to natural surface flow regimes through the appropriate design and placement of infrastructure.  

Mulga woodlands 
 

• Manage impacts to mulga vegetation. 
• Maintain the natural overland surface 

water flow regime. 

• Avoid (where possible) and minimise clearing of mulga vegetation. 
• Minimise disruption to natural surface flow regimes through the appropriate design and placement of infrastructure. 

Species of conservation 
significance 

• Protect species of conservation 
significance and their habitat. 

• Minimise native vegetation clearing. 
• Undertake surveys to identify and map distributions of conservation significant species. 

Subterranean fauna • Enhance understanding of local 
subterranean fauna.  

• Enhance survey effort to document the presence and richness of subterranean fauna. 
• Develop a Fortescue Marsh Management Area subterranean fauna theme within NatureMap. 

Aquatic invertebrates • Enhance understanding of local aquatic 
invertebrates. 

• Enhance survey effort to document aquatic fauna within claypans.  
• Minimise surface discharge of excess water, especially in vicinity of claypan habitats. 
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Introduction 

The Environmental Protection Authority (EPA) presents to the Minister for 
Environment its Strategic Advice on environmental and water assessments 
relating to mining and mining related activities in the Fortescue Marsh Area 
(the Advice). The EPA is providing the Advice to the Minister in accordance 
with section 16(e) of the Environmental Protection Act 1986. 
The EPA recognises the importance of mining activities in the Fortescue 
Marsh management area. There are extensive mineral deposits and mining 
activity in the area surrounding the Fortescue Marsh, and there are several 
new proposals identified for further development.  
To ensure that the Advice represents agreed guidance, the EPA has 
extensively involved the Office of the Environmental Protection Authority, the 
Department of Water, the Department of Environment and Conservation, and 
the Department of State Development, during its development. The Advice 
provides consistent guidance for agencies and proponents to help streamline 
project assessment and approval processes to deliver positive environmental 
outcomes for the Fortescue Marsh. In addition, coordinated direction in the 
Fortescue Marsh management area will provide: 

• more effective and efficient management; 
• a better collective understanding of the Marsh and knowledge gaps; 

and 
• a better understanding of cumulative impacts on the Marsh.  

It is recognised that cultural, industry, tourism, recreational and pastoral 
values are important in the Fortescue Marsh management area. However, 
these values are beyond the scope of the Advice and will be addressed 
through other processes.   

Purpose 

The purpose of the Advice is to: 

• identify the water regime and environmental values of the Fortescue 
Marsh and its immediate surrounds; 

• provide agreed guidance for the Department of Water, Department of 
Environment and Conservation and the Office of the Environmental 
Protection Authority on the management of impacts relating to mining 
and associated infrastructure that is necessary to protect the water 
regime and environmental values of the Fortescue Marsh; and 

• provide guidance to proponents of mining and mining activities on the 
values and objectives of the Fortescue Marsh. 
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Background 

The Fortescue Marsh is a unique wetland formed at the terminus of the Upper 
Fortescue River as a result of the low permeability of the Goodiadarrie Hills. 
The Marsh extends east from the Goodiadarrie Hills for over 100 km and may 
be 30 km wide when in flood. The Marsh is flanked to the north by the 
Chichester Ranges and to the south by the Hamersley Ranges. The 
catchment area of the wetland, recognised as the Upper Fortescue River 
catchment, is approximately 30,000 km2.  
Land use in the immediate vicinity of Fortescue Marsh consists of mining and 
mining related activities (such as mine site infrastructure, rail and road 
infrastructure, waste dumps, bore fields, etc) and pastoral activities over four 
separate leases (Mulga Downs, Marillana, Hillside and Roy Hill stations) 
(Appendix A).  
The water regime of Fortescue Marsh is dominated by surface water run-off 
from the catchment and subsequent evaporative loss (Figure 1). The Marsh is 
episodically inundated, predominately as a result of rainfall associated with 
tropical low pressure cyclonic weather systems that generally occur between 
December and April.  Although cyclonic activity is largely restricted to 
summer/autumn in the tropical arid Pilbara region, there is high inter-annual 
variability and subsequent inundation of the Marsh is irregular and infrequent.  
Following rainfall events, surface water from the catchment enters the Marsh 
via the surrounding hills and plains and several major surface tributaries and 
accumulates in the Marsh. With restricted outflow from the system, 
evaporation processes dominate causing loss of water and the accumulation 
of salts. This process results in wetland water quality alternating between 
fresh, saline and hypersaline conditions. 
Vertical leaching of the salts into the underlying groundwater has resulted in 
the formation of a hypersaline groundwater mound below the Marsh, with a 
distinct gradient from hypersaline to fresh water observed (which varies in 
both a vertical and lateral sense). Figure 1 shows this in a simplified general 
cross-section of the Marsh. 
Several significant groundwater aquifer systems (eg. Weeli Wolli Creek and 
Fortescue River alluvial aquifers) contribute to the complex groundwater 
regime, which can dramatically change in a short time after reasonable 
rainfall. The permeable, saturated sediments and bedrock of the Fortescue 
Marsh catchment contain significant groundwater storage, particularly in the 
Weeli Wolli Creek alluvial fan. A number of paleochannels exist which act as 
preferential flow paths into the Fortescue Marsh, including some channel iron 
deposits on the southern side (eg. the Weeli Wolli Creek channel iron 
deposit). 
Groundwater levels at or near the Marsh are very shallow resulting in 
localised discharge to the Marsh, development of surface expressions of 
groundwater in the areas immediately up gradient of the Marsh (ie. springs), 
and a potential brackish groundwater source for vegetation.  
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Recent detailed investigations1 accompanying mining project assessments 
provide the best current knowledge of the hydrogeology of the Marsh. In 
particular, detailed descriptions are found in the Cloudbreak Life of Mine 
Public Environmental Review 2011 (in particular, the groundwater assessment 
report) for the northern side of the Marsh (Figure 1), and the Brockman 
Resources Public Environmental Review 2010 for the southern side of the 
Marsh. Recent research and monitoring being undertaken by Government and 
industry is gradually building a better understanding of the Marsh’s hydrology. 
The Fortescue Marsh is the largest ephemeral wetland in the Pilbara and the 
water regime supports a variety of environmental values. Plant and animal 
species and communities of high conservation value occur in the Marsh and in 
surrounding areas. The Fortescue Marsh is listed in the Directory of Important 
Wetlands in Australia (2001) as meeting the following criteria: 

• It is a good example of a wetland type occurring within a 
biogeographic area in Australia. 

• It is a wetland which plays an important ecological or hydrological role 
in the natural functioning of a major wetland system / complex.  

• It is a wetland which is important as the habitat for animal taxa at a 
vulnerable stage in their life cycles, or provides a refuge when 
adverse conditions such as drought prevail.  

• The wetland is of outstanding historical or cultural significance. 
The Department of Environment and Conservation also lists the wetland as a 
Priority 1 Priority Ecological Community (PEC).  

                                            
1 Hydroconcept (2011). Groundwater issues associated with mining around the Fortescue 
Marsh, draft report prepared for Department of Sustainability, Environment, Water, Population 
and Communities, Sept. 2011.  
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Figure 1: Conceptual understanding of the hydrogeology of the Fortescue Marsh  

(courtesy of Fortescue Metals Group) 
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Legislative/policy context 

Several laws and policies relate to the protection and management of 
Fortescue Marsh. Water and catchment management in this area is important 
for maintaining the environmental values of the Marsh. The Rights in Water 
Irrigation Act 1914 protects and promotes sustainable allocation of water 
resources through issuing permits and licences to water users.  
The Environmental Protection Act 1986 has a number of powers including 
requirements to approve clearing of native vegetation and environmental 
impact assessment for new proposed projects that are likely to have a 
significant impact on the environment. It also has the capacity to apply 
operating and licensing conditions where waste emissions are discharged to 
the environment.  
The Conservation and Land Management Act 1984 relates to land reserved 
for protection through the conservation reserve system. Although there are 
currently no conservation reserves inside the Fortescue Marsh management 
area, there are a number of pastoral leases from which significant portions are 
intended for inclusion in the conservation estate in 2015, subject to decision-
making processes by relevant State agencies and negotiation with native title 
claimants (Appendix A).  
Most of the land in the management area consists of pastoral leases which 
are administered under the Land Administration Act 1997. Mining operations 
around Fortescue Marsh are held under tenure granted under the Mining 
Act 1978 and some operations are managed under various Agreement Acts. 
There are a number of species of conservation significance within the 
management area which are afforded special protection under the Wildlife 
Conservation Act 1950 and the Federal Environment Protection and 
Biodiversity Conservation Act 1999 which protects listed threatened species, 
listed ecological communities, and matters of national significance, which 
includes habitat of any listed migratory bird species covered under 
international agreements such as: 

• the China-Australia Migratory Bird Agreement (CAMBA)  
• the Japan-Australia Migratory Bird Agreement (JAMBA)  
• the Republic of Korea-Australia Migratory Bird Agreement 

(ROKAMBA)  
• the Convention on the Conservation of Migratory Species of Wild 

Animals (Bonn Convention).  
The Wetlands Conservation Policy for Western Australia (1997) outlines 
strategies to conserve, protect and manage wetlands, to increase community 
awareness of wetlands, and to encourage development to be consistent with 
the policy objectives. 
In January 2012, the Department of Planning released the Pilbara Planning 
and Infrastructure Framework, which provides Government’s position on the 
Pilbara’s planning direction for the next 25 years. The framework sets regional 
planning principles, goals, objectives and actions in relation to infrastructure, 
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economic development, the natural environment and cultural heritage. The 
framework includes objectives to minimise development near waterways and 
wetlands, and to improve the responsible consumption of water by industry. 
Important sites and places of importance to Aboriginal people are found in the 
vicinity of Fortescue Marsh. These sites are protected under the Aboriginal 
Heritage Act 1972. Native title claims in the area have been made under the 
Native Title Act 1993 for Aboriginal people to hold land rights and protect 
places of cultural, spiritual or heritage significance.  

Adaptive management approach 

Adaptive management refers to the systematic and iterative process of 
decision making, where some uncertainty exists, with the intention of ‘learning 
through doing’ to achieve the desired outcomes. The concept originated in the 
1970s as a way to implement resource management policies as on-ground 
experiments2,3.  
In an environmental context, adaptive management is aligned with the 
‘precautionary principle’4 in that it does not advocate the delay of 
management action until there is adequate knowledge available to effectively 
manage the environmental asset – this is especially relevant for urgent issues 
and important assets5. Results of on-ground experiments and management 
experiences will help to develop knowledge about the environmental asset, so 
better management decisions can be made in the future. 
Although various adaptive management approaches exist, many utilise key 
aspects of the ISO 14004 Environmental Management Systems model 
(AS/NZS ISO 14004, 1996) and more recently the National Water Quality 
Management Strategy Water Quality and Monitoring Guidelines6.  
In this context, key aspects for ensuring the effective long term protection and 
management of Fortescue Marsh generally include: 

• establishing agreed environmental values and related objectives; 
• developing an implementation program or strategies to achieve the 

objectives; 
• developing monitoring, reporting and evaluation components relating 

to the implementation program or strategies and their outcomes;  
• developing a means to measure implementation progress of 

outcomes against the objectives, reviewing learnings, and to generally 
make improvements to the current management approach.  

                                            
2 Holling, C.S. ed. (1978). Adaptive environmental assessment and management. John Wiley 
& Sons, New York. 
3 Walters, C. (1986). Adaptive management of renewable resources. Macmillan, New York. 
4 A core principle of the Environmental Protection Act 1986 (s.4A). 
5 Lee, K.N. (1999). Appraising adaptive management, Conservation Ecology, 3(2): 3. 
6 ANZECC and ARMCANZ (2000) National Water Quality Management Strategy: 
Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Canberra, 
Australian Capital Territory. 
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This Advice focuses on identifying the environmental values and 
corresponding management objectives and strategies for Fortescue Marsh in 
the context of mining-related approvals. It should be noted that this Advice is 
not intended to be a management plan that outlines a budget and 
responsibilities for implementing the strategies, nor does it outline monitoring, 
reporting and evaluation mechanisms. Nonetheless, it does provide a 
foundation for enabling an adaptive management approach in the Fortescue 
Marsh management area.  

Fortescue Marsh management zones 

This Advice focuses on mining and mining-related activities that may have the 
potential to impact water and environmental values within the Fortescue 
Marsh management area (Figure 2). This area is of primary importance to the 
direct management of the Marsh, particularly in relation to the natural water 
regime and ecological perspectives. The broader Fortescue River catchment 
is extremely large and has not been included due to a focus on the area in 
close proximity to the wetland where significant mining and related activities 
occur. Mining occurring beyond the management area should still refer to this 
Advice where impacts may affect the Fortescue Marsh management area 
either directly or indirectly (e.g. groundwater mounding or drawdown, 
discharge of excess water, or the damming or diverting of watercourses).  
Zones within the management area were assigned in relation to key 
environmental values and management / decision-making priorities (Figure 2; 
Table 1). These zones are prioritised according to highest environmental 
significance (zone 1), medium environmental significance (zone 2), and lowest 
environmental significance (zone 3). While it should be recognised that the 
entire Fortescue Marsh wetland is an important wetland, the level of 
environmental significance for each zone is generally indicative of the level of 
sensitivity when regulatory agencies assess development proposals.  
A two-step process was used to identify the zones / sub-zones: 

1. The environmental values, as well as landscape, geological and 
hydrological features of the management area were spatially mapped 
using information obtained from stakeholder input7 and from 
Government agencies. This process drew extensively on data sourced 
from Government agencies and mining companies. 

2. Areas having common water and environmental values were identified 
by technical experts to help define the zones and subzones. 
Adjustments were made to the zone boundaries based on existing 
environmental condition, industry activities and alignment with existing 
land features for ease of reference.   

The boundaries of management zones may require further refinement and 
adjustment as new information becomes available over time. 

                                            
7 A workshop was held on 19 March 2010 at the Perth Convention Centre with over 40 
stakeholders represented. General environmental and hydrological values were identified at 
this workshop. 
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Table 1: Management zones in the Fortescue Marsh management area. 

Zone Zone name Relative priority 
1a Northern Flank  

Highest environmental significance 
1b Marsh  

2a Calcrete Flats 

Medium environmental significance 2b Poonda Plain  

2c Fortescue River Coolibah 

3a Kulbee Alluvial Flank 
Lowest environmental significance 

3b Marillana Plain 

Fortescue Marsh environmental values 

The Fortescue Marsh has been identified as an important wetland having both 
State and national significance. Many environmental values relating to the 
Marsh and its surrounds contribute to the Marsh’s environmental importance.   
The Environmental Protection Act 1986 recognises ‘environmental values’ as 
any aspect of the environment that requires protection from the effects of 
pollution, environmental harm, waste discharges and deposits. Water values 
are considered a subset of environmental values relating specifically to natural 
water features.  
There are widespread mining and mining-related activities in the Fortescue 
Marsh management area and in the broader catchment, with several new 
proposals and expansions being planned (Figure 3). Cumulative impacts from 
these mines, in addition to associated pressures and threats, need to be 
actively managed to protect the water and environmental values. Examples of 
relevant impacts, pressures and threats to Fortescue Marsh from mining and 
mining-related activities may include:  

• clearing of native vegetation and habitat; 
• altered hydrology, caused by damming or diverting of watercourses, 

dewatering, over-abstraction of groundwater, and unmanaged 
discharge of excess water; 

• introduced pests, including feral animals and weeds; 
• discharge of altered water quality, particularly from sedimentation, 

nutrient and acid discharge; and 
• altered fire regimes.  

 
The EPA recognises that other land uses (eg. pastoral activities) and events 
(eg. wildfires) may also impact water and environmental values; however, 
these are considered beyond the scope of this Advice.  
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A key purpose of this Advice is to identify all the water and environmental 
values of the Fortescue Marsh management area. These values will be used  
by Government agencies in relation to regulatory and management processes 
(such as developing the DEC Fortescue Marsh management plan, 
environmental impact assessment of proposals, water allocation planning, 
issuing vegetation clearing permits, water licensing, and pastoral 
management planning). The Advice will also enable a consistent approach by 
land users, mining stakeholders and Government regulators in recognising a 
common suite of environmental values to help improve the long term 
protection and management of the Marsh.  
Water and environmental values in the Fortescue Marsh management area 
(Table 2) were determined using information obtained from stakeholder input8 
and technical specialists from the DEC, the Department of Water and the 
Office of the Environmental Protection Authority. This process drew 
extensively on data sourced from Government agencies and mining 
companies.  
It should be noted that some water and environmental values were 
established for specific species where they are protected under the 
Environment Protection and Biodiversity Conservation Act 1999 (ie. Bilby, 
Night Parrot, Northern Quoll) and the Wildlife Conservation Act 1950, while 
other values were established more broadly (eg. species of conservation 
significance, vegetation communities). Both types of values were considered 
appropriate to reflect the need for both specific and broad management 
objectives.  
 
Table 2 Key water and environmental values of the Fortescue Marsh 
management area. 

Zone Key environmental values 

1a 
Northern Flank  

• Natural springs and pools 
• Natural water regimes 
• Mulga woodlands 
• Species of conservation significance 
• Night Parrot 
• Northern Quoll 
• Subterranean fauna 
• Land systems 

                                            
8 A workshop was held on 19 March 2010 at the Perth Convention Centre with over 40 
stakeholders represented. General environmental and hydrological values were identified at 
this workshop.  
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Zone Key environmental values 

1b 
Marsh 

• Pools and springs 
• Wetland 
• Water quality gradient 
• Species of conservation significance 
• Samphire vegetation community 
• Aquatic invertebrates 
• Waterbirds 

2a 
Calcrete Flat 

• Natural water regimes 
• Subterranean fauna 
• Aquatic invertebrates 
• Vegetation communities 
• Species of conservation significance 

2b 
Poonda Plain  

• Natural water regimes 
• Sand dune communities 
• Species of conservation significance 
• Northern Quoll 
• Bilby 
• Subterranean fauna 
• Aquatic invertebrates 

2c 
Fortescue River 
Coolibah 

• Natural water regimes 
• Riparian vegetation 
• Bilby 
• Subterranean fauna 

3a 
Kulbee Alluvial 
Flank 

• Natural water regimes 
• Natural springs and pools 
• Mulga woodlands 
• Species of conservation significance 
• Subterranean fauna 

3b 
Marillana Plain 

• Natural water regimes 
• Land systems 
• Mulga woodlands 
• Species of conservation significance 
• Subterranean fauna 
• Aquatic invertebrates 

 



 

21 

 
Figure 2: Fortescue Marsh management area and zones 
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Figure 3: Representation of current and future proposed mine sites in 
proximity to Fortescue Marsh (current November 2012) 
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Fortescue Marsh objectives 

Determination of environmental values allows the development of 
management objectives to provide a desired end result or outcome. This 
process follows the initial steps of the adaptive management framework. Many 
factors influence the development of objectives including the: 

• level of existing knowledge and data; 
• level of existing impact; 
• conservation priority; 
• management priority and capacity;  
• potential threats and risks; and  
• cumulative impacts. 

Objectives may also vary depending on the condition or status of the 
environmental value. For example, mulga woodland has been identified as an 
environmental value in both zone 1a and zone 3b in the Fortescue Marsh 
management area. In each of these zones, the objectives are quite different 
for the mulga woodland.   
In zone 1a the mulga is floristically unique, is in relatively good condition, is 
mostly weed free and has experienced reduced impacts from fire and pastoral 
grazing. The objective for zone 1a focuses on a high level of protection and 
has a higher conservation priority. Consequently, the objective is to “maintain 
condition and distribution of mulga vegetation”.  
In contrast, mulga in zone 3b is comparatively more extensive and in a 
degraded state through the impacts of grazing, fire and significant weed 
invasion. In zone 3b the priority for protecting this value is not as high (as in 
zone 1a) due to the land being comparatively degraded and used for pastoral 
activities. Consequently, the objective seeks to “maintain or enhance the 
mulga vegetation values where possible”.  
When determining objectives it is important to recognise that the condition or 
status of environmental values may change over time in response to natural 
events (e.g. floods, droughts), activities that may cause direct impacts or 
degradation, or in response to rehabilitation efforts. These changes may, in 
turn, require updating of objectives and strategies over time. 
The need to update objectives may also occur when knowledge or technology 
improvements occur and management approaches need to be adapted. This 
is particularly relevant to the Fortescue Marsh management area where 
hydrogeological and ecological knowledge is still evolving.  

Fortescue Marsh management strategies 

Management strategies are developed to achieve the objectives and usually 
consist of management actions or activities. It should be noted that the 
management strategies presented in this Advice do not preclude proponents 
from developing new or alternative approaches that may better achieve the 
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objectives. This approach is consistent with the intent of adaptive 
management.  
In the assessment or approvals process for new projects, expansions or 
upgrades, proponents should clearly outline their strategies for achieving the 
relevant objectives where their operations have potential to impact or threaten 
water and/or environmental values. Where possible, this should be 
accompanied by relevant processes to: 

• identify key indicators of changes to the water regime or 
environmental condition that are directly related to each value; 

• monitor those indicators using appropriate and reliable methods;  
• assess results against pre-determined criteria or threshold limits; and 
• undertake adaptive management if required.  

The indicators and criteria should be developed along ‘cause – effect’ 
pathways that link threatening processes, impacts or risks to the condition or 
status of the environmental values.  
It is acknowledged that there are currently significant gaps in the collective 
knowledge of the hydrogeology and ecology of the Fortescue Marsh. Setting 
appropriate key indicators and criteria relies on having good information and 
data available and an understanding of how the Marsh functions.  
If current available information does not allow appropriate indicators to be 
identified and/or performance criteria/thresholds for those indicators to be 
established, then proponents should undertake staged developments, 
surveys, research projects, or monitoring programs, or establish and apply 
interim management standards or triggers to allow for adaptive management 
in the first instance.  
Improved sharing of data and information for the Fortescue Marsh 
management area will be important across Government and industry in order 
to: 

• enhance the collective understanding of the Marsh;  
• prevent duplication of monitoring and research activities;  
• develop an understanding of knowledge gaps; 
• develop more specific standards and thresholds to minimise 

environmental and hydrological impacts; and  
• progress a collective understanding of cumulative impacts.  
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Management zone overview: values, objectives and strategies 

Zone 1a – Northern Flank 

Zone Description 
The stony hardpan alluvial plains on the northern side of the Fortescue Marsh between 
the Marsh flat and the Chichester Range. 

Boundary Definition 
The southern boundary of this zone is defined as the Marsh land system. The mapped 
boundary should be used as a guide, with the transition from samphire dominated 
vegetation to mulga shrubland and woodland vegetation the preferred boundary. A 
buffer is added to this boundary to allow for edge affects. The northern boundary of this 
zone is the break of slope at the foot of the Chichester Range and is defined by merging 
the 430-450 m topographical contour. The eastern boundary is the negotiated 2015 
pastoral lease relinquishment boundary as agreed with the Roy Hill lessee. The western 
boundary is the BHPBIO Port Hedland – Newman railway line.   

Relative importance 
High priority for protection and conservation. 
 

Environmental Value – Natural springs and pools 
Background • Fresh/brackish springs and seepages have been 

identified along the southern edge of the zone. 

Management objective/s • Protect natural pools and springs. 

Strategies • Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Minimise impacts to natural spring flows and water 
quality from groundwater mounding. 

• Manage surface discharge of excess water in the 
vicinity of springs and restrict to episodic (campaign) 
discharges.  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012).9  

Environmental Value – Natural water regimes 
Background • Area of active recharge and runoff from the Chichester 

Ranges entering the groundwater system. Groundwater 
from the alluvium moves vertically into the underlying 
Marra Mamba Formation. 

                                            
9 A nationally recognised standard for groundwater modeling. 
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• Integrity and physical function of the aquifer is 
important for maintaining natural water balances of the 
Marsh. Groundwater is fresh to brackish and is moving 
towards the Fortescue Marsh. 

Management objective/s • Minimise disruption to groundwater in aquifers 
supporting groundwater dependant ecosystems. 

• Protect the hydrological and ecological integrity of 
major tributaries entering the Marsh. 

• Maintain the natural flow regime at the boundary 
between Northern Flank and Marsh zones. 

Strategies • Excess water should be re-injected in accordance with 
the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Avoid locating infrastructure on, or in close proximity to, 
major Marsh tributaries. 

• Manage groundwater drawdown so that riparian 
vegetation along major tributaries is not significantly 
impacted. 

• Minimise disruption to surface flows through the 
appropriate design and placement of infrastructure. 

• Undertake research and monitoring to determine the 
extent of cumulative hydrological impacts on the Marsh.  

Environmental Value - Mulga Woodlands 
Background • Floristically unique mulga woodlands and shrublands 

including mosaics of Acacia aneura, A. distans, A. 
xiphophylla, A. catenulata subsp. occidentalis and 
A. citrinoviridis. 

• Intact mulga communities that are relatively weed free, 
have experienced low fire frequencies and low total 
grazing pressure. 

• Northern limits of continental distributional range of 
mulga woodland community type. 

Management objective/s • Protect existing mulga vegetation. 
• Maintain groundwater levels to protect mulga 

vegetation communities. 

Strategies • Avoid (where possible) and minimise clearing of mulga 
vegetation. 

• Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support mulga 
vegetation communities. 

• Minimise disruption to natural surface flow regimes. 
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• Minimise impacts to mulga vegetation from the effects 
of groundwater mounding. 

• Seek acquisition and reservation of mulga-dominated 
woodland and shrubland vegetation types in the 2015 
pastoral relinquishment conservation reserve system. 

• Undertake an assessment of cumulative impacts to 
mulga vegetation communities. 

Environmental Value – Species of Conservation Significance 
Background • The following species of conservation significance have 

been recorded in this zone: 
o Night Parrot (Pezoporus occidentalis) 
o Northern Quoll (Dasyurus hallucatus) 
o Bilby, Dalgyte, Ninu (Macrotis lagotis) 
o Peregrine Falcon (Falco peregrinus) 
o Australian Bustard (Ardeotis australis) 
o Bush Stone curlew (Burhinus grallarius) 
o Goodenia nuda 
o Eremophila youngii subsp. lepidota 

Management objective/s • Protect species of conservation significance and their 
habitat. 

• Protect mulga and mixed Acacia woodland and 
shrublands. 

Strategies • Avoid (where possible) and minimise clearing of areas 
of native vegetation that represents important habitat. 

• Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support important 
habitats. 

• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Undertake surveys to identify and map distributions of 
conservation significant species. 

Environmental Value – Night Parrot 
Background 
 

• Contemporary observation of the Night Parrot 
(Pezoporus occidentalis) in this zone. Represents 
potential foraging - watering habitat. 

• Night Parrot listed as Endangered under Environment 
Protection and Biodiversity Conservation Act 1999.  

• Night Parrot listed on the IUCN Red List as Critically 
Endangered.  
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• Night Parrot listed as being 'rare' or 'likely to become 
extinct' under the Wildlife Conservation Act 1950. 

Management objective/s • Protect the Night Parrot and its habitat. 

Strategies • Undertake targeted surveys and identify suitable 
habitat for the Night Parrot. 

• Undertake feral predator control measures. 
• Avoid (where possible) and minimise clearing of areas 

of native vegetation where critical habitat has been 
identified. 

• Seek acquisition and reservation of suitable Night 
Parrot habitat in the 2015 pastoral relinquishment 
conservation reserve system. 

Environmental Value – Northern Quoll 
Background 
 

• Contemporary records and habitat for Northern Quoll 
(Dasyurus hallucatus) in this zone. 

• Northern Quoll listed as Endangered under 
Environment Protection and Biodiversity Conservation 
Act 1999. 

• Northern Quoll listed as being 'Rare' or 'Likely to 
become Extinct' under the Wildlife Conservation Act 
1950. 

Management objective/s • Protect the Northern Quoll and its habitat. 

Strategies • Undertake targeted surveys and identify suitable 
habitat for the Northern Quoll. 

• Undertake feral predator control measures. 
• Avoid (where possible) and minimise clearing of areas 

of native vegetation where critical habitat has been 
identified. 

• Seek acquisition and reservation of suitable Northern 
Quoll habitat in the 2015 pastoral relinquishment 
conservation reserve system. 

Environmental Value – Subterranean fauna 
Background 
 

• Stygofauna and troglofauna present, with potential for 
restricted species but limited data. 

Management objective/s • Enhance knowledge of local subterranean fauna. 

Strategies • Define habitat requirements of conservation significant 
subterranean fauna and ensure that hydrological 
regimes are maintained. 

• Enhance survey effort to document the presence and 
richness of subterranean fauna. 

• Develop a Fortescue Marsh Management Area 
subterranean fauna theme atlas within NatureMap. 
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Environmental Value – Land systems 
Background • Cowra land system is restricted to Fortescue Valley 

and is of conservation significance. 
• Christmas land system is restricted to Fortescue Valley 

and is of conservation significance. 

Management objective/s • Manage impacts to the land system. 
• Minimise disruption to groundwater dependent 

ecosystems. 

Strategies • Reinstate natural landforms following mining where 
possible in accordance with the EPA’s Guidelines for 
Mine Closure Plans. 

• Avoid (where possible) and minimise clearing of native 
vegetation. 

• Minimise disruption to natural surface flow regimes 
through the appropriate placement of infrastructure. 

• Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support groundwater 
dependant ecosystems and riparian vegetation.  

• Excess water should be reinjected in accordance with 
the Department of Water’s Pilbara Water in Mining 
Guideline (2009). 

• Restrict to campaign discharges and manage surface 
discharge of extracted water in riparian habitats. 

• Add areas supporting Cowra and Christmas land 
systems to the conservation reserve system. 
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Zone 1b – Marsh 

Zone Description 
An extensive, episodically inundated samphire marsh, approximately 100 km long and 
may be 30 km wide when in flood. The system is constricted at the western end by the 
Goodiadarrie Hills and the Marsh represents the termination basin for the upper 
Fortescue.  Following significant rainfall events, runoff from the approximately 
31,000 km2 upper Fortescue River catchment drains to the Marsh. Surface water 
accumulates in the Marsh but, with limited discharge from the system, evaporation 
processes are dominant which causes loss of water and accumulation of salts. This 
process results in the transformation of the lake system from a fresh water ecosystem 
(when water levels are high) through to a saline lake to a hypersaline playa 
lake/groundwater system as it dries. 

Boundary Definition 
The boundary of this zone should be used as a guide to the boundary of the area 
subject to regular inundation. The mapped wetland boundary coincides with the 
transition from samphire dominated halophytic shrubland to mixed Acacia dominated 
vegetation. An additional 50 m buffer (in accordance with the DEC wetland buffer policy) 
is added to this boundary to allow for edge effects.   

Relative importance 
High priority for protection and conservation. 
 

Environmental Value – Pools and springs 
Background • Pools present for prolonged periods following flow 

events. 
• Fresh/brackish springs. 

Management objective/s • Protect natural pools and springs. 

Strategies • Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Prevent discharge of excess water directly to the 
wetland or indirectly via industry induced surface 
expression of saline or fresh water. If discharge is 
proposed it should be in accordance with an approved 
management and monitoring plan and ideally be of an 
episodic nature (campaign discharge) to coincide with 
natural flooding/inundation events. 

Environmental Value – Wetland  
Background 
 

• The Fortescue Marsh is a floodplain (Directory of 
Important Wetlands in Australia (DIWA) type B4) with 
lakes (DIWA type B6), marshes and pools.  

• Priority 1 Priority Ecological Community (PEC). 
• Designated as a wetland of national importance under 
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criteria 1, 2, 3 and 6 of the DIWA. 
• Largest ephemeral wetland in the Pilbara and the only 

feature of this type in the Pilbara bioregion. 

Management objective/s • Minimise disruption to aquifers supporting the Marsh. 
• Maintain the natural flow regime at the Marsh 

boundary. 
• Minimise disturbance to native vegetation. 

Strategies • Prevent discharge of excess water directly to the 
wetland or indirectly via industry induced surface 
expression of saline or fresh water. If discharge is 
proposed it should be in accordance with an approved 
management and monitoring plan and ideally be of an 
episodic nature (campaign discharge) to coincide with 
natural flooding/inundation events. 

• Installation of bores that penetrate multiple aquifers will 
require a minimum standard of an Australian Drilling 
Industry Association (ADIA) Class 2 driller or have 
equivalent Water Drilling certification approved by the 
Department of Water. 

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Avoid (where possible) and minimise clearing of 
samphire vegetation or halophytic vegetation. 

• Minimise disturbance activities with a preference to use 
previously disturbed areas for new disturbance 
footprints, e.g. existing dilapidated fence lines and 
corridors for vehicle movements. 

• Any ground-disturbing activity within the proposed 2015 
pastoral lease relinquishment boundaries (Appendix A) 
should be undertaken in a manner consistent with DEC 
conservation estate management guidelines (where 
available). Prior to the availability of these guidelines, 
consultation with the DEC is considered essential. 

• Implement best practice impact mitigation and 
management techniques. 

• Undertake research and monitoring to determine the 
extent of cumulative hydrological impacts on the Marsh. 

Environmental Value – Water quality gradient 
Background 
 

• Brackish groundwater very close to the surface (within 
5 m), with thin brackish water lens overlaying denser 
saline and hypersaline groundwater. 

• Significant proportion of the area is a playa lake with 
active salt crust. 

• Major hydrological process is surface water flow and 
evaporation. Capillary action draws groundwater up to 
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the surface where it evaporates and leaves salts 
behind. 

• Underlying the Marsh is a significant saline to 
hypersaline groundwater system with density driven 
flow.  

• Stratification driven by both surface water and 
groundwater discharge.   

• Spring flow is highly dependent on groundwater flow 
through alluvium from elevated ranges. 

• Pools present for prolonged periods following flow 
events. 

• Fresh/brackish springs. 

Management objective/s • Maintain water quality in the Marsh. 
• Minimise disruption to aquifers supporting the Marsh. 
• Maintain the natural surface water flow regime of the 

Marsh. 

Strategies • Prevent discharge of excess water directly to the 
wetland or indirectly via industry-induced surface 
expression of saline or fresh water. If discharge is 
proposed it should be in accordance with an approved 
management and monitoring plan and ideally be of an 
episodic nature (campaign discharge) to coincide with 
natural flooding/inundation events. 

• Installation of bores that penetrate multiple aquifers will 
require a minimum standard of an ADIA Class 2 driller 
or have equivalent Water Drilling certification approved 
by the Department of Water. 

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

Environmental Value – Species of Conservation Significance 
Background 
 

• The following flora species of conservation significance 
have been recorded in this area: 
o Atriplex flabelliformis 
o Eleocharis papillosa 
o Eremophila spongiocarpa 
o Eremophila youngii subsp. lepidota 
o Nicotiana heterantha 
o Peplidium sp. Fortescue Marsh (S. van Leeuwen 

4865) 
o Tecticornia sp. Christmas Creek (K.A. Shepherd et 

al. KS 1063) 
o Tecticornia globulifera 
o Tecticornia medusa 
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• Records of the following fauna species of conservation 

significance have been recorded in this area: 
o Bilby, Dalgyte, Ninu (Macrotis lagotis) 
o Common Greenshank (Tringa nebularia) 
o Eastern Great Egret (Ardea modesta) 
o Wood sandpiper (Trigna glareola) 

• The samphire and halophytic shrublands of the Marsh 
also appear to be ideal foraging and roosting habitat for 
the Night Parrot (Pezoporus occidentalis). A credible 
and scientifically accepted sighting has been 
documented for the Night Parrot within 1 km of the 
Marsh. 

Management objective/s • Protect species of conservation significance and their 
habitat. 

Strategies • Avoid (where possible) and minimise clearing of 
samphire and halophytic vegetation. 

• Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support important 
habitats. 

• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Manage surface discharge of excess water and restrict 
to episodic (campaign) discharges. 

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Undertake surveys to identify and map distributions of 
conservation significant species. 

Environmental Value – Samphire vegetation community 
Background 
 

• Marshes dominated by samphire and halophytic 
shrublands.  

• Eremophila spongiocarpa (Priority 1) endemic to the 
Marsh. 

• Tecticornia globulifera and T. medusa near endemics 
(known from only one other locality). 

• Possibly another three undescribed Tecticornia species 
known from the Marsh. 

• Halophytic vegetation in mostly in good condition. 
• Some yintas (water hole in Nyiyaparli language) 

support groundwater dependant ecosystems (e.g. 
Eucalyptus victrix, E. camaldulensis). 
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Management objective/s • Protect samphire and halophytic vegetation.  
• Enhance understanding of Tecticornia species. 

Strategies • Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support samphire 
vegetation communities. 

• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Manage surface discharge of excess water and restrict 
to episodic (campaign) discharges. 

• Undertake surveys to delimit and define samphire 
vegetation communities. 

Environmental Value – Aquatic invertebrates 
Background 
 

• Endemic macroinvertebrates including: a Coxiella snail, 
several undescribed ostracods (Mytilocypris n. sp., 
Heterocypris n. sp. - these are also known from 
Weelarrana Lake south of Newman), an enchytraeid 
oligochaete, a cladoceran (Alona n. sp.) and a 
Tanytarsus chironomid.  

• The Marsh is the richest claypan in the Pilbara region, 
a region with a high diversity of aquatic invertebrates 
but low turnover between wetland habitats compared to 
some other regions. 

• Diversity of invertebrates thought to be underestimated 
due to limited sampling to date. 

• The population for two species of macroinvertebrates 
(caldocerans Dadaya macrocops and Celsinotum 
parooensis) are the only known records for the species 
in Western Australia.  Both species also occur in 
eastern Australia. 

Management objective/s • Enhance knowledge of local invertebrates. 

Strategies • Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support significant 
aquatic invertebrate populations. 

• Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Manage surface discharge of excess water and restrict 
to episodic (campaign) discharges. 

Environmental Value – Waterbirds 
Background 
 

• 47 species of waterbird counted during three surveys of 
the Fortescue Marsh after flooding events between 
1999-2003 (van Leeuwen, 2004). Very high numbers of 
waterbirds recorded with the highest waterbird counts 
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in the State (up to 77,000 on a single date). Very few 
other wetlands in WA have ever had greater than 
10,000 individuals. 

• Marsh is a major breeding area for Australian Pelican 
(Pelecanus conspicillatus) and Black Swan (Cygnus 
atratus). One of only two inland breeding colonies of 
pelicans in WA.  

• Breeding records for Great Egret (Ardea alba), Straw-
necked Ibis (Threskiornis spinicollis) and Yellow-billed 
Spoonbill (Platalea flavipes). This is one of only two 
known breeding localities for Great Egret in north-
western Australia (Jaensch, 1993). 

• Important wetland for migratory waterbird species 
protected under various international agreements.  

• Invertebrate populations and phytoplankton are food 
sources for waterbirds. 

Management objective/s • Protect waterbird habitat and foraging habitat. 
• Maintain water quality and natural flow regimes in the 

Marsh. 

Strategies • Minimise disruption to groundwater levels or water 
quality gradients in aquifers that support waterbird 
habitat. 

• Maintain the natural surface water flow regime. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Manage surface discharge of excess water and restrict 
to episodic (campaign) discharges. 

• Undertake unmanaged livestock and feral predator 
control measures. 
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Zone 2a – Calcrete Flats 

Zone Description 
This zone is dominated by the calcrete land system and small adjoining areas which 
have some conservation significance. The zone is mostly comprised of low calcrete 
platforms and alluvial floodplain/sandplains and scattered claypans and drainage foci. 
The zone is considered to be in moderate to good condition. 

Boundary Definition 
The boundary for this zone is defined by the Calcrete land system to the west, the 
Marsh wetland boundary to the north and extended south and east to the Munjina-Roy 
Hill Road. 

Relative importance 
Important to protect and rehabilitate where possible. 
 

Environmental Value – Natural water regimes 
Background • Groundwater system has shallow thin brackish water 

overlying saline groundwater. 
• High potential for fresh water recharge to groundwater 

system. 
• Calcrete aquifer is distinct from surrounding aquifer 

types. 

Management objective/s • Maintain the natural flow regimes, especially at the 
Marsh boundary. 

• Maintain natural cycles of wetting for clay pan habitats. 
• Minimise disruption to aquifers from activities in 

neighbouring zones.  

Strategies • Prevent discharge of excess surface water where 
possible. 

• Limit disturbance to claypan habitats where possible. 
• Excess water should be managed in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Undertake research and monitoring to determine the 
extent of cumulative hydrological impacts on the Marsh. 

Environmental Value – Subterranean fauna 
Background • High probability of cavernous and vuggy habitat 

suitable for subterranean fauna. 
• Stygofauna communities probably low in diversity given 

salinity; likelihood that some unique and endemic 
species exist. For example, 15 km upstream in same 
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calcrete system is a record for Mangkurtu kutjarr.  
Mangkurtu kutjarr has only been recorded from two 
locations, both on Roy Hill Station.   

Management objective/s • Enhance understanding of local subterranean fauna. 

Strategies • Undertake targeted surveys to confirm presence and 
species richness / endemism of subterranean fauna. 

• Develop a Fortescue Marsh Management Area 
subterranean fauna theme within NatureMap. 

Environmental Value – Aquatic invertebrates 
Background 
 

Freshwater claypan supports unique communities of 
macroinvertebrates but limited data available.  
Some aquatic invertebrates known only from the claypans 
north (e.g. Howard’s Dam) of the Munjina-Roy Hill Road: an 
ostracod Strandesia n. sp. and the only Pilbara record of 
the northern Australian cladoceran Dadaya macrops.  
Only one of these claypans (Howard’s Dam - which 
extends into Coondiner Pool) has been surveyed. 

Management objective/s Enhance understanding of aquatic invertebrates. 

Strategies Undertake targeted surveys to identify macroinvertebrates 
within claypans. 
Limit surface discharge of excess water, especially in 
vicinity of claypan habitats. 

Environmental Value – Vegetation communities 
Background 
 

• Riparian vegetation in moderate to good condition, 
particularly some stands of Coolibah (Eucalyptus 
victrix) woodland and sandplains dominated by 
snakewood.   

• Vegetation generally not as degraded as surrounding 
areas  

Management objective/s • Minimise impact to native vegetation communities. 
• Rehabilitate native vegetation where possible. 

Strategies • Minimise clearing of native vegetation. 
• Limit the surface discharge of excess water, especially 

in vicinity of claypan habitats. 

Environmental Value – Species of conservation significance 
Background 
 

• The following flora species of conservation significance 
have been recorded in this area: 
o Eremophila spongiocarpa 
o Goodenia nuda 
o Myriocephalus scalpellus 

Management objective/s • Protect species of conservation significance and their 
habitat. 
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Strategies • Prevent the surface discharge of excess water.  
• Minimise disturbance to claypan habitats. 
• Excess water should be managed in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012).  

• Undertake surveys to identify and map distributions of 
conservation significant species. 
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Zone 2b – Poonda Plain 

Zone Description 
This zone sits below the Hamersley Range escarpment and supports an undulating 
alluvial, stony and/or sandy plain intersected by numerous drainage tracts and some 
drainage foci. The vegetation is dominated by riparian woodlands along drainage tracts, 
extensive mulga woodland and mixed Acacia shrublands on heavy alluvial soils and 
Acacia shrubland and spinifex grasslands on sandy plains. Dominant features include 
Weeli Wolli and Coondiner creeks and the Fortescue Valley Sand Dunes Priority 
Ecological Community. 

Boundary Definition 
The northern boundary of this zone is principally defined by the BHPBIO rail line. At the 
point where the railway crosses Weeli Wolli Creek the boundary becomes the western 
bank of the creek until the Marsh zone is reached. The southern boundary of this zone 
is defined by the merging of 460-500 m topographical contour lines (representing the 
break of slope and change in land units from ‘Hills and Ranges’ to ‘Plains’ in this area). 

Relative importance 
Important to protect, manage natural resources sustainably, and rehabilitate where 
possible. 
 

Environmental Value – Natural water regimes 
Background • Alluvial fans are an active recharge area for run-off 

entering the groundwater system from the Hamersley 
Range. Groundwater from the alluvium moves vertically 
into the underlying Wittenoom Formation bedrock. 

• Landform integrity is significant in maintaining natural 
hydrological processes - represents part of the Weeli 
Wolli, Coondiner and Kalgan alluvium fans that 
emanate from the outcropping Hamersley Range.  

• Integrity and physical function of aquifer maintains 
natural water balances.  

• Groundwater is fresh to brackish.  
• Major surface tributaries such as Weeli Wolli Creek and 

their associated riparian vegetation provide 
hydrological buffering and ecological connectivity 
between the Marsh and upstream aquatic systems. 

Management objective/s • Maintain the natural flow regime at the boundary 
between Northern Flank and Marsh zones. 

• Maintain the natural flow regime of tributaries entering 
the Marsh.  

• Protect the hydrological and ecological integrity of 
major tributaries entering the Marsh. 

Strategies • Excess water should be managed in accordance with 
the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
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models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012).  

• Ensure that any change to the rate and timing of 
seasonal discharges to the tributaries do not 
significantly alter their hydrological and ecological 
integrity.  

• Avoid locating infrastructure on or in close proximity to 
major Marsh tributaries. 

• Ensure that groundwater drawdown does not lead to 
the loss of riparian vegetation (such as Coolibah) along 
major tributaries. 

• Undertake research to determine the extent of 
cumulative hydrological impacts on the Marsh. 

Environmental Value – Sand dune communities 
Background • Sand dunes are rare in the Pilbara and support an 

unusual floristic community 
• Sand dunes in the Fortescue Valley immediately south 

of the Marsh are listed as a Priority 3 Priority Ecological 
Community (PEC). 

• This community is fragile and highly susceptible to 
threatening processes, especially weed invasion. 

Management objective/s • Protect Priority Ecological Communities. 

Strategies • Undertake surveys to document and map the extent of 
the species composition of this community. 

• Minimise ground disturbance activities to limit 
opportunities for weed invasion. 

• Minimise clearing of native vegetation and abstraction 
of basic raw material (sand) for construction purposes. 

• Minimise the discharge of surface water to the Poonda 
Plain and its associated sand dune communities. 

Environmental Value – Species of conservation significance 
Background • The following species of conservation significance have 

been recorded in this area: 
o Australian Bustard (Ardeotis australis) 
o Bush Stone curlew (Burhinus grallarius) 
o Ghost Bat (Macroderma gigas) 
o Western Pebble-mound Mouse, Ngadji 

(Pseudomys chapmani) 
o Mulgara (Dasycercus cristicauda) -  EPBC  
o Themeda sp. Hamersley Station (M.E. Trudgen 

11431) 

Management objective/s • Protect species of conservation significance and their 
habitat. 
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Strategies • Manage surface discharge of excess water to riparian 
communities and restrict to episodic (campaign) 
discharges. 

• Minimise clearing of native vegetation. 
• Minimise disturbance to habitats supporting 

conservation significant species. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Undertake surveys to identify and map distributions of 
conservation significant species. 

Environmental Value – Northern Quoll  
Background 
 

• Northern Quoll (Dasyurus hallucatus) habitat. 
• Listed as Endangered under Environment Protection 

and Conservation Biodiversity Act 1999. 
• Listed as being 'rare' or 'likely to become extinct' under 

the Wildlife Conservation Act 1950. 

Management objective/s • Protect the Northern Quoll and its habitat. 

Strategies • Minimise disturbance to Northern Quoll habitat. 
• Avoid (where possible) and minimise clearing of areas 

of native vegetation where critical habitat has been 
identified. 

• Undertake targeted surveys to identify and map 
distributions of the Northern Quoll. 

• Undertake feral predator control measures. 

Environmental Value – Bilby  
Background 
 

• Known Bilby (Macrotis lagotis) habitat. 
• Listed as Vulnerable under Environment Protection and 

Biodiversity Conservation Act 1999.  
• Listed as being 'rare' or 'likely to become extinct' under 

the Wildlife Conservation Act 1950. 

Management objective/s • Protect the Bilby and its habitat. 

Strategies • Minimise disturbance to Bilby habitats. 
• Avoid (where possible) disturbance to extant Bilby 

burrows and minimise clearing of native vegetation 
where critical habitat has been identified. 

• Undertake targeted surveys to determine persistence, 
extent and habitat preference of Bilbies.   

• Undertake feral predator control measures. 
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Environmental Value – Subterranean fauna 
Background 
 

• Some species of troglofauna appear to be restricted to 
detrital ore bodies. 

• Stygofauna present although significance has not been 
adequately assessed.  

Management objective/s • Enhance understanding of local subterranean species. 

Strategies • Enhance survey effort to document presence and 
richness of subterranean fauna. 

• Develop a Fortescue Marsh Management Area 
subterranean fauna theme within NatureMap. 

Environmental Value – Aquatic invertebrates 
Background • Freshwater claypan communities support unique 

species, but limited data available.  
• Some aquatic invertebrates known only from the 

claypans in the Marillana Plains zone (3b): an ostracod 
Strandesia n. sp. and the only Pilbara record of the 
northern Australian cladoceran Dadaya macrops. Only 
one of these claypans, Howard’s Dam (which extends 
into Coondiner Pool ) has been surveyed. This claypan 
extends into zone 3b. 

Management objective/s • Enhance understanding of aquatic invertebrates. 

Strategies • Undertake targeted surveys to document 
macroinvertebrates within claypans. 

• Limit surface discharge of excess water, especially in 
vicinity of claypan habitats. 
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Zone 2c – Fortescue River Coolibah 

Zone Description 
This zone comprises flood plains representing the major surface water inflow to the 
Marsh - the Fortescue River. The zone is characterised by a meandering river channel, 
banks and associated terraces, surrounded by alluvial and gilgai flood plains which 
support extensive Coolibah woodlands with a tussock grass understory. The zone has 
been subjected to extensive pastoral grazing. 

Boundary Definition 
This zone conforms mostly to the Coolibah land systems and part of the Warri land 
system. The eastern boundary is the Marble Bar Road in the south and the water shed 
of Koolkinbah Creek in the north, although the landscape feature and values extend 
further east for many kilometres. 

Relative importance 
Important to protect and manage natural resources sustainably and rehabilitate where 
practicable. 
 

Environmental Value – Natural water regimes 
Background 
 

• Significant area for fresh water inflow during high 
rainfall events from the Fortescue River.  

• River alluvium aquifer charges groundwater system 
during surface water flow events.  

• Integrity and physical function of aquifer to be 
maintained to maintain natural water balances.   

Management objective/s • Maintain natural water balances and function of the 
aquifer. 

• Maintain the natural flow regime at the Marsh 
boundary. 

Strategies • Excess water should be managed in accordance with 
the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Undertake research and monitoring to determine the 
extent of cumulative hydrological impacts on the Marsh. 

Environmental Value – Riparian vegetation 
Background 
 

• Riparian vegetation including extensive stands of 
Coolibah (Eucalyptus victrix) although understorey is 
somewhat degraded through total grazing pressure. 

Management objective/s • Minimise impacts to riparian native vegetation. 
• Maintain the natural surface water flows and flooding 

regime of the alluvial and gilgai plains.  
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• Minimise disruption to aquifers supporting groundwater 
dependent ecosystems and riparian vegetation. 

Strategies • Infrastructure (roads, rail, levees) should be designed 
and constructed to maintain the natural flooding 
regime. 

• Map the condition of riparian vegetation and undertake 
revegetation activities where appropriate. 

Environmental Value – Bilby  
Background 
 

• Known Bilby (Macrotis lagotis) habitat. 
• Listed as Vulnerable under Environment Protection and 

Biodiversity Conservation Act 1999.  
• Listed as being 'rare' or 'likely to become extinct' under 

the Wildlife Conservation Act 1950. 

Management objective/s • Protect the Bilby and its critical habitat. 

Strategies • Undertake targeted surveys to determine persistence, 
extent and preferred habitat of Bilbies.   

• Avoid (where possible) disturbance to extant Bilby 
burrows and minimise clearing of native vegetation 
where critical habitat has been identified. 

• Undertake feral predator control measures. 

Environmental Value – Subterranean fauna 
Background 
 

• Stygofauna and troglofauna communities may be 
present but there is inadequate data. 

Management objective/s • Enhance understanding of local subterranean fauna. 

Strategies • Enhance survey effort to document presence and 
richness of subterranean fauna. 

• Develop a Fortescue Marsh Management Area 
subterranean fauna theme within NatureMap. 
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Zone 3a – Kulbee Alluvial Flank 

Zone Description 
This zone comprises the alluvial flanks on the north-eastern edge of the Marsh, which 
has an important hydrological contribution to supporting the values in management 
zone 2c and 1b.  The zone incorporates Koolkinbah Creek alluvial fan to recognize the 
surface water flows from this system into the Marsh.   

Boundary Definition 
The western boundary for this zone is defined by the negotiated 2015 Roy Hill pastoral 
lease boundary.  The northern boundary represents the edge of the alluvial flanks of the 
Chichester Range and is defined by merging the 430-450 m topographical contour to 
match the break of slope and change in land system. The southern boundary is defined 
by zone 2C which is the edge of the Coolibah land system. The eastern boundary is 
defined by the water shed of Koolkinbah Creek.   

Relative importance 
Manage natural resources sustainably. 
 

Environmental Value – Natural water regimes 
Background 
 

• Major surface tributaries such as Christmas Creek and 
associated riparian vegetation provide hydrological 
buffering and ecological connectivity between the 
Marsh and upstream aquatic systems. 

• Significant area for fresh water flow on Marsh flanks 
during high rainfall events. 

• Throughflow of brackish water from the Chichester 
Range to the (more saline) Marsh aquifer.  

• A shallow water table with saline groundwater at depth. 
• Significant area for fresh water recharge to 

groundwater system. 
• Integrity and physical function of aquifer maintains 

natural water balances. 

Management objective/s • Maintain the natural flow regime at the Marsh 
boundary.  

• Protect the hydrological and ecological integrity of 
major tributaries entering the Marsh. 

Strategies • Excess water should be managed in accordance with 
the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Ensure that changes to the rate and timing of seasonal 
discharges to the tributaries do not significantly alter 
their hydrological and ecological integrity.  
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• Avoid locating infrastructure on or in close proximity to 
major Marsh tributaries. 

• Ensure that groundwater drawdown does not lead to 
the loss of keystone species within riparian 
communities (such as Coolibah) along major 
tributaries. 

• Undertake research and monitoring to determine the 
extent of cumulative hydrological impacts on the Marsh. 

Environmental Value – Natural springs and pools 
Background • Fresh/brackish springs and seepages have been 

identified along the southern edge of the zone. 

Management objective/s • Protect the natural pools and springs. 

Strategies • Minimise disruption to natural surface flow regimes. 
• Excess water should be re-injected in accordance with 

the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Minimise impacts to natural spring flows and water 
quality from groundwater mounding. 

• Manage surface discharge of excess water in the 
vicinity of springs and restrict to episodic (campaign) 
discharges.  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

Environmental Value - Mulga woodlands 
Background • Extensive mulga woodlands and shrublands are 

present on the stony hardpan plains below the 
Chichester Range. 

Management objective/s • Manage impacts to mulga vegetation. 
• Manage overland surface water flows. 

Strategies • Avoid (where possible) and minimise clearing of mulga 
vegetation. 

• Minimise disruption to surface flows through the 
appropriate design and placement of infrastructure. 

Environmental Value – Species of conservation significance 
Background 
 

• The following species of conservation significance have 
been recorded in this area: 
o Australian Bustard (Ardeotis australis) 
o Bush Stone curlew (Burhinus grallarius) 
o Ghost Bat (Macroderma gigas) 
o Eremophila youngii subsp. lepidota 
o Goodenia nuda 
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o Rhagodia sp. Hamersley (M. Trudgen 17794) 

Management objective/s • Protect species of conservation significance and their 
habitat. 

Strategies • Limit extent of native vegetation clearing. 
• Undertake surveys to identify and map distributions of 

conservation significant species. 

Environmental Value – Subterranean fauna 
Background 
 

• Distinct and restricted stygofauna communities would 
be present. 

Management objective/s • Enhance understanding of local subterranean fauna. 

Strategies • Enhance survey effort to document presence and 
richness of subterranean fauna. 

• Develop a Fortescue Marsh Management Area 
subterranean fauna theme within NatureMap. 
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Zone 3b – Marillana Plain 

Zone Description 
This zone includes the extensive alluvial fans of Weeli Wolli, Coondiner and Kalgan 
creeks and the Fortescue River and is dominated by mulga woodlands and mixed 
Acacia shrublands.  The zone comprises gravelly, sandy and gilgai surfaces principally 
of the Marillana, Fan and Divide land systems.  The zone is subject to degradation as a 
result of grazing, high fire frequency and weed invasion (buffel grass). 

Boundary Definition 
This zone is bounded on the south by the BHPBIO railway line.  The western boundary 
is Weeli Wolli Creek, and to the north the Marsh and Calcrete Flats zones provide 
boundaries.  To the east the boundary is the Marble Bar Road. The mapped northern 
boundary should be used as a guide, with the transition from spinifex dominated 
grassland to Mulga woodland the preferred boundary. 

Relative importance 
Manage natural resources sustainably 
 

Environmental Value – Natural water regimes 
Background 
 

• Significant area for freshwater recharge to groundwater 
system. 

• Discharge of Weeli Wolli and Marillana Creek 
groundwater systems. 

• Integrity and physical function of aquifer maintains 
natural water balances. 

• Significant alluvial thickness and storage capacity 
within alluvial delta systems. 

Management objective/s • Maintain the natural flow regime at the Marsh 
boundary. 

Strategies • Excess water should be re-injected in accordance with 
the Department of Water’s Pilbara Water in Mining 
Guideline (2009).  

• Apply an independent peer review of hydrological 
models to support water and environmental 
assessments. The review should be consistent with 
National Water Commission’s Australian Groundwater 
Modelling Guidelines (2012). 

• Undertake research and monitoring to determine the 
extent of cumulative hydrological impacts on the Marsh. 

Environmental Value – Land systems 
Background 
 

• Marillana land system is restricted to the Fortescue 
Valley and is of conservation significance. 

Management objective/s • Manage impacts to the land system. 

Strategies • Minimise the clearing of native vegetation. 
• Minimise disruption to natural surface flow regimes 
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through the appropriate design and placement of 
infrastructure. 

Environmental Value – Mulga woodlands 
Background 
 

• Extensive mulga woodlands, however large tracts have 
been subject to degradation as a result of total grazing 
pressure, altered fire regimes and invasion by 
environmental weed (buffel grass). 

Management objective/s • Manage impacts to mulga vegetation. 
• Maintain the natural overland surface water flow 

regime. 

Strategies • Avoid (where possible) and minimise clearing of mulga 
vegetation. 

• Minimise disruption to natural surface flow regimes 
through the appropriate design and placement of 
infrastructure. 

Environmental Value – Species of conservation significance 
Background • The following species of conservation significance have 

been recorded in this area: 
o Australian Bustard (Ardeotis australis) 
o Atriplex flabelliformis 
o Calocephalus beardii 
o Goodenia nuda 

Management objective/s • Protect species of conservation significance and their 
habitat. 

Strategies • Minimise native vegetation clearing. 
• Undertake surveys to identify and map distributions of 

conservation significant species. 

Environmental Value – Subterranean fauna 
Background 
 

• Limited data available. Possibly diverse and restricted 
stygofauna communities present. 

Management objective/s • Enhance understanding of local subterranean fauna. 

Strategies • Enhance survey effort to document the presence and 
richness of subterranean fauna. 

• Develop a Fortescue Marsh Management Area 
subterranean fauna theme within NatureMap. 

Environmental Value – Aquatic invertebrates 
Background 
 

• Freshwater claypan communities providing unique 
species support but limited data available.  

• Some aquatic invertebrates known only from claypans 
within this zone: an ostracod Strandesia n. sp. and the 
only Pilbara record of the northern Australian 
cladoceran Dadaya macrops. Only one of these 
claypans has been surveyed. 
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Management objective/s • Enhance understanding of local aquatic invertebrates. 

Strategies • Enhance survey effort to document aquatic fauna within 
claypans.  

• Minimise surface discharge of excess water, especially 
in vicinity of claypan habitats. 
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Appendix A – Proposed 2015 pastoral lease relinquishment boundaries in vicinity of  
Fortescue Marsh 
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Advice of the Environmental Protection Authority to
the Minister for Environment under Section 16(e) of the

Environmental Protection Act 1986
 

Cumulative environmental impacts 
of development in the  

Pilbara region 



 

Chairman’s Foreword 

The Pilbara biogeographic region of Western Australia has a wealth of biodiversity and other 
environmental values, evidenced by its diverse range of terrestrial, aquatic and marine 
landscapes, numerous flora and fauna species and communities, nationally listed wetlands, 
and ecological features found only in the Pilbara.  

The region is also one of Australia’s development hotspots, of substantial economic 
importance to both Western Australia and Australia. The region produced more than 27 per 
cent of Australia’s and 80 per cent of the State’s revenue from minerals and petroleum in 
2012. Mining and infrastructure development has been rapid over the past decade, and the 
pace of development is forecast to continue. 

Given the biodiversity values, economic importance, and rate of development in the region, 
the Environmental Protection Authority (EPA) believes it is timely to develop and implement 
strategies to ensure the important values of the region are protected. This advice identifies a 
range of opportunities to do this.   

The key recommendation of this advice is that a whole-of-Government strategic plan for 
biodiversity conservation in the Pilbara be developed. The EPA believes that, through 
implementing this and other recommendations in this report, there is a pathway to 
sustainable development of the Pilbara and for the unique biodiversity and other 
environmental values of the region to be protected for the long-term. 

Other recommendations in this advice relate to the importance of rehabilitation, knowledge 
sharing, and strategic implementation of offset funds to ensure landscape scale restoration 
and biodiversity protection.  

Without intervention, the EPA is concerned that the increasing cumulative impacts of 
development and land use in the region will significantly impact on biodiversity and 
environmental values.  We believe the strategies recommended in this advice are practical, 
timely, and will provide positive outcomes for the Pilbara region as a whole. 

 
Dr Paul Vogel 
CHAIRMAN 
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EPA’s recommended opportunities for biodiversity conservation in 
the Pilbara region 

The Environmental Protection Authority (EPA) provides eleven recommendations to assist in 
ensuring sustainable development of the Pilbara region. The recommendations focus on four 
key opportunities to improve the assessment of impacts and protection of biodiversity and 
other environmental values in the Pilbara.  

Strategic plan for biodiversity conservation in the Pilbara 
The primary recommendation of the EPA is for the development of a strategic plan for 
biodiversity conservation in the Pilbara.  The EPA believes that a clear government position 
on conservation goals for the Pilbara region is essential to balance the interests of 
development and biodiversity conservation. This could be achieved, through the 
development of a whole-of-Government plan, akin to the Kimberley Science and 
Conservation Strategy.  

Such a plan would identify strategic objectives, priorities and high level strategies for 
biodiversity protection and incorporate infrastructure and development planning in the 
Pilbara. It would provide regulatory agencies with a framework to assist and guide the 
environmental impact assessment and approvals processes, while also providing clear 
direction and greater certainty for proponents. If such a plan is not developed the EPA is 
concerned that ad-hoc decision making may continue to significantly and inadvertently 
impact on biodiversity values in the Pilbara.  

Of particular importance is the role of off-reserve conservation actions, considering the 
limited representation of biodiversity within the formal reserve system. The plan could 
provide a coordinated framework and provide guidance on how best to achieve biodiversity 
outcomes in conjunction with management of conservation reserves. 

The plan should be developed by a lead agency in Government such as the Department of 
the Premier and Cabinet or the Department of Parks and Wildlife, with significant input from 
other agencies such as the Office of the Environmental Protection Authority, the Department 
of Mines and Petroleum, and the Department of State Development. 

Recommendation: That a strategic plan for biodiversity conservation in the Pilbara be 
developed by Government. 

The EPA notes that there are a number of initiatives that have been developed or are under 
development across Government which aim to encourage a strategic approach to planning 
and guiding the future development of the Pilbara. While the EPA considers that such 
initiatives are generally appropriate for balancing multiple interests, planning for the 
conservation of biodiversity should be an integral component of strategic planning.  

The EPA considers that incorporation of biodiversity conservation targets, goals and 
strategies into strategic planning for development will help to enable protection of the 
region’s ecological values for future generations.  

Recommendation: That Government planning and development strategies for the 
Pilbara take account of biodiversity conservation targets, goals and strategies. 

Enhancing protected areas - 2015 pastoral lease exclusions 
With the 2015 pastoral lease renewal process, there is an opportunity to increase the 
comprehensiveness, adequacy and representativeness of the Pilbara reserve system. 
Currently only six per cent of the Pilbara biogeographic region is held in the formal reserve 
system, and this is not evenly distributed across the subregions – the Fortescue has only 



 4 

about half of one per cent in formal reserves, the Roebourne approximately 3.5 per cent, the 
Chichester four per cent and the Hamersley approximately 13 per cent.  

The EPA considers any opportunity to increase the formal reserve system and enhance the 
long term protection of biodiversity in the Pilbara should be pursued and the proposed 
pastoral lease exclusions provides a rare opportunity for this to be achieved.   

Recommendation: That the proposed 2015 pastoral lease exclusion areas within the 
Pilbara, identified for management by the Department of Parks and Wildlife, be 
afforded the highest possible level of conservation tenure. 

Strategic conservation initiative for the Pilbara 
The EPA has proposed the establishment of a strategic conservation initiative for the Pilbara 
as a mechanism to pool offset funds to achieve broad scale biodiversity conservation 
outcomes. The initiative would align with principle 6 of the WA Environmental Offsets Policy 
to focus offsets on longer term strategic outcomes, which is important in this region given the 
constraints surrounding traditional offset approaches. The EPA first discussed this initiative 
in February 2012 in its report and recommendations to the Minister for Environment on 
Fortescue Metals Group’s Cloudbreak proposal (Report No. 1429). Guiding the delivery of 
environmental offsets with such an initiative would provide an opportunity to develop agreed 
priority actions for investment and to pool funds to achieve targeted and priority outcomes. 

The initiative would also provide a mechanism, consistent with the recommended strategic 
plan for conservation, to plan and coordinate activities across a range of potential partners. 
A regional conservation initiative may also be an opportunity to help achieve other 
government policy objectives, such as repairing the rangelands, and to leverage other funds 
which may be available in the future (e.g. Commonwealth programs). 

A strategic conservation initiative requires strong governance and accountability, an agreed 
investment strategy and plan, the development of delivery partnerships, and monitoring of 
performance against agreed objectives. 

Recommendation: That the EPA’s proposal for a strategic, coordinated approach to 
environmental offsets in the Pilbara via a strategic conservation initiative be 
investigated by Government in consultation with industry. 

Knowledge synthesis and sharing in environmental impact assessment 
Knowledge synthesis and sharing is vitally important to assist with biodiversity planning, to 
understand cumulative impacts of development, and to support decision making by 
assessment and approval agencies, including the EPA. There are a number of opportunities 
to improve existing data capture systems or develop new approaches to knowledge sharing. 
The first set of recommendations relate to improved systems for data capture to improve the 
availability of information.    

The EPA commends the Western Australian Government announcement of the development 
of a State Environmental Data Library, and notes that the proposal is broadly consistent with 
findings and recommendations of the Shared Environmental Assessment Knowledge 
(SEAK) Taskforce which reported to the Minister for Environment in August 
2012.  Depending on the approach to this initiative, the EPA believes that the Pilbara region 
would be a priority area for a pilot of the initiative. 

In addition to this library, an improved arrangement for the recording of native vegetation 
clearing data would greatly enhance the ability of Government, the EPA and proponents to 
consider and understand the extent of cumulative impacts of clearing in the Pilbara. The 
public environmental offsets register provides a good framework for a system that could 
document and spatially capture all clearing activities across Western Australia. 
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Another existing system that could be boosted is the Department of Mines and Petroleum’s 
MINEDEX database. This system already contains an abandoned mine sites inventory and 
an inventory of mine pit lakes could be added to this. This would greatly benefit 
understanding and management of mine pit lakes by identifying areas where concentrations 
of mine voids pose a cumulative risk to the environment. The inventory should identify the 
location and details of each mine pit lake, their relationship to aquifers, and existing or 
predicted water chemistry. The collation and analysis of this data would allow for a collective 
understanding of the issue and an assessment of the impacts both individually and 
collectively.  

Recommendation: That a specific proposal be developed to trial the proposed State 
Environmental Data Library in the Pilbara Region. 
Recommendation: That a central register (similar to the Offset Register) be developed 
to make information (including spatial information) on clearing and rehabilitation 
activities in Western Australia publicly available. 
Recommendation: That a comprehensive inventory of current and potential mine pit 
lakes across the Pilbara be prepared and maintained by Government. 
Recommendation: That a collaborative research program is established to improve 
understanding of the impacts of mine pit lakes. 

There is a need for more collaboration between government agencies and industry on the 
matters of rehabilitation and mine closure. There are inherent difficulties associated with 
successful rehabilitation in the Pilbara due to natural characteristics of the Pilbara landforms, 
climate and species. While there have been a small number of successful examples of 
rehabilitation in the Pilbara, further work needs to be undertaken to improve broad scale 
rehabilitation techniques, including establishing the standard of rehabilitation that can 
reasonably be expected to be achieved. If established, the proposed Western Australian 
Biodiversity Science Institute could provide an opportunity to align current research and 
knowledge and improve understanding of how successful rehabilitation in the Pilbara can be 
achieved. 

Another key aspect of knowledge sharing involves more proactive engagement from the 
EPA and other agencies in identifying high value ecosystems that are or may be under 
threat or impacted by development, with a view to progressively improving understanding of 
environmental values and management requirements of the Pilbara’s important ecosystems. 
The EPA’s Environmental and water assessments relating to mining and mining-related 
activities in the Fortescue Marsh management area is an example of specific guidance on 
the values and management strategies of a high value ecosystem. This advice sets a 
benchmark in aligning the management and decision-making across agencies to ensure a 
consistent approach by Government. 

Recommendation: That there is greater investment and a coordinated approach to 
research and knowledge sharing on rehabilitation of Pilbara landscapes. 
Recommendation: That a high level group comprising representatives of industry, 
research organisations and government agencies be convened to establish objectives 
for rehabilitation and mine closure in the Pilbara. 
Recommendation: That strategic guidance outlining environmental objectives and 
management strategies, similar to that developed for the Fortescue Marsh, be 
developed for other high value ecosystems that may, in the future, be significantly 
impacted or under significant threat of development to guide and assist planning for 
future development in the region. 
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Glossary 
DAFWA Department of Agriculture and Food WA 

DEC  Department of Environment and Conservation (now DPaW) 

DMP  Department of Mines and Petroleum 

DPaW  Department of Parks and Wildlife 

DoP  Department of Planning 

DoW  Department of Water 

EIA  Environmental Impact Assessment 

EPA  Environmental Protection Authority 

EP Act  Environmental Protection Act 1986 

GL  Gigalitre 

IBRA  Interim Biogeographic Regionalisation for Australia 

IUCN  International Union for Conservation of Nature 

LAA  Land Administration Act 1997 

UCL  Unallocated Crown Land
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1. Introduction 

Background 
The rate, scale and nature of current and future development, combined with the impacts of 
other land uses and threatening processes, have raised the Environmental Protection 
Authority’s (EPA) concerns about cumulative environmental impacts in the Pilbara region.  

This advice identifies the key environmental values of the region, the key threats to those 
values, and opportunities to protect the values within a highly developed mining region. 

In the EPA’s view, the economic resources and benefits of development in the region are 
well understood. However, the individual and cumulative environmental impacts of 
development over the last 50 years, combined with future proposed mining, are not well 
understood.  

The advice recommends that a more strategic approach is required which identifies and 
considers cumulative environmental impacts, and outlines strategies to minimise and 
manage them. 

Purpose 
Consistent with its functions under the Environmental Protection Act 1986 (the EP Act), the 
EPA has capacity to provide advice to the Minister for Environment on strategic matters 
impacting the environment. This advice is being provided for the consideration of 
Government in order to avoid adverse cumulative environmental impacts in the Pilbara 
region. It also provides the context for the EPA’s advice on the environmental acceptability of 
significant developments.  

The purpose of this advice is to: 

• outline the cumulative impacts of development in the Pilbara; 
• provide a context for the EPA’s assessment of current and future proposals; 
• discuss the rationale behind the EPA’s recommendation for the establishment of a 

strategic conservation initiative to coordinate the delivery of offsets in the Pilbara; and 
• recommend strategies and actions for a more strategic approach to the consideration 

of future proposals and protection of biodiversity in the Pilbara. 

Scope 
The advice focuses on the Pilbara region as defined by the Interim Biogeographic 
Regionalisation for Australia (IBRA) boundary (Figure 1). While the EPA recognises the high 
environmental values and significant development pressure on marine biodiversity, this 
advice is confined to the terrestrial landscape. 
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Figure 1: The Pilbara IBRA region and its four subregions 

2. Current context 

The environment 
The Pilbara IBRA region is approximately 179,000 square kilometres and is characterised by 
ancient and striking landscapes. It consists of four IBRA subregions – the Fortescue, 
Hamersley, Chichester and Roebourne (Figure 1). The Pilbara has many diverse habitats, 
including mangroves, grassland savannahs, mountain ranges, gorges, wetlands and tropical 
woodlands. It is an area of very high biodiversity value, possessing high species richness, 
and many endemic flora and fauna species. It has 150 conservation significant flora species, 
the greatest reptile diversity in Western Australia and contains the richest known 
groundwater fauna diversity in Australia. The region is identified as one of only fifteen 
national biodiversity hotspots.  

Flora in the Pilbara is dominated by arid plant species, but rainforest species persist in 
localised habitats. Over the last 25 years the number of known plant species from the 
Pilbara has increased by over 55 per cent to about 1,700 species (van Leeuwen, 2012). 
One hundred and fifty species are of conservation significance, and the majority of these are 
still poorly known, with further survey required to evaluate their correct status.  

The rich faunal diversity of the Pilbara is still being described, with new species of 
vertebrates as well as large numbers of terrestrial and aquatic invertebrates being 
discovered. The high reptile diversity includes the greatest number of gecko species in 
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Australia as well as high numbers of goannas, dragons and skink species. Terrestrial 
invertebrates show high levels of diversity and endemism with 375 species of ground 
dwelling spiders (Durrant et al. 2009) and 429 beetle species.  

The Pilbara contains the richest known groundwater and cave-dwelling faunal diversity in 
Australia with over 1,000 species. Although this fauna remains poorly understood it is 
apparent that these numbers are globally significant (Eberhard et al. 2009).  

Although the Pilbara is in the arid zone it has an abundance of wetlands, ranging from 
springs and river pools to salt marshes, claypans, and rockpools. Aquatic invertebrates show 
high diversity for an arid zone with about one-fifth of all species encountered currently 
believed to be endemic to the region (Pinder et al. 2010). This high richness is considered to 
reflect the abundance of consistently fresh, permanent water maintained by freshwater 
aquifers. Of particular importance are the many groups of rare species that are restricted to 
a limited range of springs and spring-fed pools including those at Millstream Chichester 
National Park and Karijini National Park. 

The ancient iron ore deposits of the Pilbara often support unique biodiversity values not 
present elsewhere in the region. Many of the links between the underlying geology and the 
biodiversity are still unknown. 

Current land use 
The Pilbara region is almost exclusively Crown land, with freehold land generally 
concentrated along the coastline. Layered over the Crown land are various land uses which 
overlap one another. These include mining tenements, pastoral leases, formal conservation 
reserves1, informal conservation areas, Aboriginal Reserves and unallocated Crown land 
(Table 1). With so many competing land uses, major constraints apply to any further 
allocation of land for conservation. Many conservation reserves already have mining 
tenements over portions of them.  

Table 1: Land use in the Pilbara region (note: the various tenures overlap one another) 

Area type Area (square 
kilometres) 

Percentage of IBRA 
region 

Pilbara IBRA region 178,213 100 

Mining tenements 163,681 91.8 

Pastoral leases 109,41,3 62.4 

Formal Conservation Reserve 11,317 6.3 

Other DPaW managed land (including 
un-gazetted DPaW managed 

Unallocated Crown Land) 

3,623 2.1 

Unallocated Crown Land (not 
managed by DPaW) 

36,597 20.4 

Aboriginal Reserve 7,314 4.1 

                                                           
1 In Western Australia, the following categories under the Conservation and Land Management Act 1984 (CALM Act) are 
considered part of the National Reserve System (NRS): national park, nature reserve and conservation park.  Section 5(1)(g) 
and 5(1)(h) reserves under the CALM Act may be part of the NRS, depending on their statutory purpose.  Collectively, these 
categories comprise “protected areas” under the formal conservation reserve system. 
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Currently, only six per cent of the Pilbara IBRA region is held in the formal reserve system, 
well below the 17 per cent recognised internationally for biodiversity protection. The 
conservation reserves are not proportionally distributed among the four subregions. By far 
the most threatened and least protected is the Fortescue subregion, with only 0.55 per cent 
currently reserved for conservation. The Chichester and Roebourne subregions are 
marginally better represented with 3.95 and 3.45 per cent respectively, and the Hamersley 
subregion has 12.88 per cent protected for conservation.  

Pastoralism 

Approximately 65 per cent of the Pilbara is grazed by livestock (Bastin and the ACRIS 
Management Committee, 2008). Van Vreeswyk et al. (2004) found that particular land 
systems have been considerably impacted as a result of preferential grazing by livestock. 
Preferential grazing can reduce or remove particular species and modify the composition of 
affected areas. This grazing has modified native vegetation communities in Western 
Australia’s rangelands over many decades. In addition, grazing leads to erosion.  

Cattle numbers in the Pilbara increased throughout 1993 – 2009 (DAFWA, 2012), with 
numbers more than doubling in the East Pilbara and De Grey Land Conservation Districts 
during this period. Land Conservation Districts are catchment-based districts formed under 
the Soil and Land Conservation Act 1945. Overstocking is occurring across a number of 
Pilbara pastoral leases (DAFWA, 2012). Some Pilbara leases are reported to be carrying 
two to three times their estimated carrying capacity (DAFWA, 2012). The EPA appreciates 
that, considering reported declines of the viability of pastoral industries in general, the 
sustainable management of the resources on which they depend becomes difficult.  

Some mining companies have purchased pastoral leases which are coincident with their 
mining activities. Other leases are held by Aboriginal communities, Government departments 
and other public sector organisations. The Department of Parks and Wildlife (DPaW) also 
manages a number of ex-pastoral leases.  

Mining 

The mining and energy sectors make a very large contribution to economic activity in 
Western Australia and much of the activity occurs in the Pilbara. Figure 2 shows the mining 
tenements that exist in the Pilbara. 

Over the past five years Western Australia’s iron ore industry has experienced a time of 
unprecedented growth. On average, the growth in value of the State’s iron ore industry 
during this period has been 34 per cent per annum, while an increase of 29 per cent 
occurred in 2011. In 2011, the value of Western Australia’s mineral and petroleum industry 
reached a record high of $107 billion (DMP, 2012).  

In 2011, the Pilbara region produced more than 90 per cent of Australia’s iron ore and 
approximately 95 per cent of the State’s iron ore (DMP, 2012). In addition the Pilbara 
accounts for 80 per cent of the State’s entire production value from minerals and petroleum 
(DMP, 2012). There has been a commensurate increase in proposals referred to the EPA for 
assessment during this five-year period. While 2012 saw a drop in revenue for iron ore due 
to its value per unit, the quantity extracted continued to increase, and the EPA has continued 
to receive referrals for new mines and expansions.  



 11 

 

Figure 2: Mining tenements in the Pilbara 

Infrastructure 

There are approximately one billion tonnes per annum of approved mineral export capacity 
in either existing or approved ports on the Pilbara coast. Supporting this is a network of rail 
and road infrastructure connecting mine sites with these ports. There is more than 2,300 
kilometres of rail infrastructure, comprising three major privately operated rail networks, as 
shown in Figure 3. In addition, there are also eight major rail projects approved totalling 
almost 1,300 kilometres, some of which are under construction. 

Past EPA assessments 
The EPA has assessed numerous proposals for iron ore mines, their associated 
infrastructure corridors and export facilities in the Pilbara. During the five year period 
between 2008 and 2012, the EPA assessed 67 projects in the Pilbara referred under section 
38 of the EP Act. This resulted in the release of 55 Ministerial Statements giving conditional 
approval for projects that will result in around 1,000 square kilometres of vegetation clearing 
in the region.  

In 2013, EPA recommendations to the Minister for Environment for proposals in the Pilbara 
generated the release of a further 14 Ministerial Statements, 12 of which are for new 
proposals. These proposals will result in a further 223 square kilometres of clearing. The rate 
of development approval in the region is unprecedented. 
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The proposals have largely been assessed individually, without full consideration of the 
impacts of other approved developments in the region. This type of approach does not 
always deliver the best outcomes for the State and the EPA recognises that a more strategic 
approach, which considers cumulative impacts and the likely environmental outcomes, is 
preferred. 

 

Figure 3: Rail infrastructure in the Pilbara 
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3. Future growth 

With large reserves of iron ore, forecasts for future development indicate the Pilbara will 
remain the State’s principal iron ore mining region for the next 50 years. At September 2012, 
Western Australia had an estimated $177 billion worth of resource projects under 
construction or in the committed stage of development (DMP, 2012). A further $151 billion 
has been identified as planned or possible projects in coming years. 

As at 31 December 2013, the EPA is assessing a further 12 proposals in the Pilbara, 
including nine new mines, with over 690 square kilometres of clearing proposed. A further 
four rail projects and a major road proposal are also being assessed which will result in 
600 km of new linear infrastructure.  

BHP Billiton Iron Ore’s (BHPB) strategic proposal is also being assessed proposes a further 
10 new mining areas and associated infrastructure over the next fifty years. This proposes 
up to an estimated 1,200 square kilometres of clearing over the next fifty years. Other 
proponents are likely to refer strategic proposals to the EPA in the medium term. 

In view of these prospective developments, the EPA considers a more strategic approach to 
environmental impact assessment is appropriate through evaluation of the cumulative 
environmental impacts of mining and related infrastructure proposals in the Pilbara. 
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4. Environmental impacts and risks 

Gaps in understanding of biodiversity in the region 
Recent and ongoing development in the Pilbara has not been matched by a commensurate 
growth in knowledge and understanding of the Pilbara’s natural environment. Without the 
knowledge required to underpin planning for conservation, further growth of the region 
places the Pilbara’s biodiversity values under significant threat. 

While the region is known to have high biodiversity, a high occurrence of short range 
endemism, and many varied ecosystems and habitats, detailed understanding of these 
values is limited. New species are continually being discovered. These discoveries often 
occur as a result of biological surveys undertaken during the environmental impact 
assessment (EIA) of mining and infrastructure proposals. The assessment of the 
conservation importance of these species is often undertaken quickly during the EIA 
process, rather than through systematic evaluation.  

Ideally, comprehensive and regional scale knowledge should underpin these assessments. 
A better regional context and broader understanding of the region’s ecology is important for 
EIA of development proposals. The EPA believes that the following actions relating to the 
collation of information would make a significant contribution to improving understanding of 
the values of the region.   

Completion of the Department of Parks and Wildlife’s Pilbara biological survey 

The Pilbara Region Biological Survey undertaken by the then Department of Environment 
and Conservation (now DPaW) is the most significant and systematic survey of the 
biodiversity values in the region. The purpose of the survey was to gain greater knowledge 
of the region’s biodiversity and to provide the regional context necessary to underpin future 
nature conservation planning for the Pilbara. 

The survey was conducted over five years (2002-2007) and was the first survey of its type 
for the region. Over 800 sites were surveyed, representing a cross-section of the region's 
soils, landforms and major geological formations, climate, and vegetation types.  

The Records of the Western Australian Museum – Supplement 78 is the major publication 
from the survey and is being published in two parts, the first of which was released in 2011 
(Part A). Completion and publication of Part B will inform and greatly enhance the EPA’s 
ability to understand cumulative impacts on the environment. 

The EPA considers that the completion and release of the remainder of the survey should be 
a priority as it will greatly assist in broadening the understanding of the environmental values 
of the region. 

Sharing and synthesising proponent information 

In preparing documentation for the assessment of proposals, proponents undertake studies 
and investigations to understand the environmental impacts of these proposals. This 
information gathering contributes to a better understanding of the biology of the region. 
However, the information has generally been used solely for EIA of an individual proposal 
and is not documented in a way that would readily allow synthesis and sharing. 

Knowledge synthesis and sharing play a crucial role in conservation, both in supporting 
decision-making by assessment and approval agencies and in building an understanding of 
cumulative impacts. Through the EIA process, the proponent is largely responsible for either 
gathering or sourcing the data and knowledge required to predict potential impacts 
associated with the proposal. Environmental studies conducted by proponents have led to 
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the generation of large quantities of information in the form of reports (e.g. terrestrial surveys 
for fauna and flora), text databases (e.g. species lists) and spatial information (e.g. 
vegetation mapping). It is currently a complex and difficult task to access this information for 
a wider purpose such as strategic analysis of cumulative impacts across a particular 
geographic area.  

A number of reviews have identified the lack of access to this information as an impediment 
to better identification of impacts, consideration of impacts by proponents, and assessment 
of proposals by the EPA. The EPA supports the Government’s plan to capture this 
information by developing the State Environmental Data Library, with the project to be led by 
the Department of Mines and Petroleum (DMP). The Library will allow online access to this 
information and will be accessible to the broader community. Importantly, the Library will be 
established across many government agencies and has the potential to enable 
environmental assessment processes to be more efficient and better informed. 

A key part to the successful delivery of the Library will be the production of quality 
information and data acquired in accordance with appropriate guidelines and standards. The 
EPA has also begun requiring proponents to make information obtained during the 
environmental impact assessment publicly available. The capture of this data in the Library 
will make this process easier. 

The EPA acknowledges the complexities involved in creating this Library and the 
considerable time and resources that will be required to build a system capable of allowing 
information to be synthesised to inform cumulative environmental impact assessments. The 
EPA suggests that the Pilbara region could be an appropriate pilot for this project.  

Recommendation: That a specific proposal be developed to trial the proposed State 
Environmental Data Library in the Pilbara Region. 

Inadequacy of the Pilbara’s formal reserve system to conserve biodiversity 
There is a lack of a comprehensive, adequate and representative reserve system in the 
Pilbara. Currently only six per cent of the Pilbara biogeographic region is held in the formal 
reserve system, well below the 17 per cent international target for biodiversity protection 
(Table 2). This target is set under the strategic plan for the Convention on Biological 
Diversity, to which Australia is a signatory.  While Karijini National Park, Millstream-
Chichester National Park and Mungaroona Nature Reserve are large and total approximately 
9,000 square kilometres, they do not adequately represent the range of diversity present 
within each sub-IBRA region. Further, portions of existing Pilbara conservation reserves 
have mining tenements within their boundaries. 

Table 2 Formal Conservation Reserves and Department of Parks and Wildlife managed land in 
the Pilbara region 

IBRA Sub-region 
Formal Conservation Reserves Other DPaW managed land 

Area (ha) % Area (ha) % 

Chichester 330,866 3.95 216,634 2.59 

Fortescue 10,805 0.55 6,838 0.35 

Hamersley 725,748 12.88 78,235 1.39 

Roebourne 64,264 3.45 60,585 3.25 

Pilbara Total 1,131,683 6.3 362,292 2.1 
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There are no conservation reserves within the Fortescue subregion with the exception of 
very small portions of the Millstream Chichester and Karijini National Parks. This is of 
particular concern considering the direct and indirect pressures on the Fortescue area from 
mining, other development and pastoral activities. There are also currently no conservation 
reserves in the distinctive sand plain granite boulder piles area of the central Chichester 
subregion. 

The Department of Agriculture and Food (DAFWA) categorises the landscape into land 
systems based on the biophysical features including a combination of landform, geology, 
soils, landscape and Beard vegetation units. Using the DAFWA land systems, the lack of 
adequate conservation estate in the Pilbara is further illustrated. Of the 103 land systems 
occurring in the Pilbara, 53 are not represented in any DPaW managed land while a further 
23 have less than five per cent managed by DPaW. Further, when considering only areas of 
the formal conservation reserve system, 71 of 103 land systems have no representation. 

Native vegetation clearing 
The EPA has identified an increase in the scale, rate and pattern of clearing for mining and 
infrastructure development in the Pilbara. The EPA also notes the limited understanding 
regarding the true extent and location of clearing footprints associated with mining and 
development. This is largely due to the complicated history of approval systems associated 
with clearing activities, state agreements and an inconsistent approach to data capture.  

Extent of clearing 

Although there are no readily available data on clearing between 1960 and 1997, records 
since then show that the amount of clearing approved under the EP Act is more than 
2,300 square kilometres (to 31 December 2013). Over the last five years there has been an 
exponential increase with approximately 72 per cent of that area approved in that time 
(Figure 4).  

Figure 4 Amount of native vegetation cleared in the Pilbara since 1997 (BHP Strategic Proposal 
is the estimated footprint over the next 50 years).  
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To provide an indication of scale, Figure 5 shows the area of clearing approved between 
1997 and the end of 2013 (2,300 square kilometres) superimposed over the Perth 
Metropolitan Area. This clearing does not include: 

• more than 690 square kilometres of proposed further clearing that is currently subject 
to formal assessment by the EPA; 

• BHPB’s proposed clearing of up to 1,200 square kilometres over the next 50 years 
through implementation of its strategic proposal; or 

• any other strategic proposals that may be forthcoming.  

The actual amount of clearing is significantly higher, as these figures do not include: 

• clearing undertaken before 1997; 
• clearing undertaken before the introduction of the Environmental Protection (Clearing 

of Native Vegetation) Regulations 2004 (Regulations) and not assessed under Part 
IV;  

• clearing that is exempt under the Environmental Protection (Clearing of Native 
Vegetation) Regulations 2004; or 

• clearing undertaken under State Agreements that have not been subject to Part IV or 
Part V EP Act approval.  

The EPA believes that there should be greater transparency of the rate and extent of 
clearing in the Pilbara, and that this could be achieved through establishing a public register 
of all approved clearing.  

Recommendation: That a central register (similar to the Offset Register) be developed 
to make information (including spatial information) on clearing and rehabilitation 
activities in Western Australia publicly available. 
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Figure 5 Extent of clearing approved between 1997 and the end of 2013 superimposed over the 
Perth Metropolitan Area 

Patterns of clearing 

In addition to the scale of clearing that has occurred across the region, particular landforms, 
such as banded ironstone formations, have been heavily targeted by mining activities. Some 
of these landforms are also known to include areas of high biodiversity value. The extent and 
nature of impacts on targeted landforms results in disproportionate impacts on the species 
and ecosystems that are restricted to them.  

Analysis of DAFWA’s rangelands survey of land systems supports the EPA’s position on 
disproportionate impacts. Combining findings from these surveys with estimates based on 
clearing approvals indicates there are a number of land systems under threat.  
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Table 3 shows that some areas are in degraded condition, under development pressure, and 
have little representation within DPaW managed lands. More analysis is required to 
completely understand the impacts of cumulative clearing on particular land systems in the 
Pilbara. 

Table 3 Land Systems with indicative development footprints overlain combined with DAFWA 
resource condition determination (*Low – 0-33%; Moderate 34-66%; High 67-100%) 

DAFWA Land 
System 

Indicative 
extent of 

development 
footprint* 

% Severely 
degraded 

and 
eroded/poor 
condition in 

DAFWA 
report 

% of Land 
System within 

DPaW 
managed land 

Predominant IBRA 
subregion 

Cowra Low 27% 0% Fortescue 
Christmas Low 72% 0% Fortescue 

Turee Moderate 69% 1% Fortescue 
Fan Low 45% 0% Fortescue 

Sylvania High 20% 0% Fortescue 
Cadgie Moderate 0% 0% Fortescue 

Jamindie Moderate 28% 0% Fortescue & 
Hamersley 

Wannamunna Moderate 37% 16% Hamersley 
Dune High 0% 0% Roebourne 

Onslow Moderate 17% 0% Roebourne 
Can Low 50% 3% Roebourne 

Callawa Moderate 0% 0% Chichester 
Paradise Low 24% 0% Chichester 

Rehabilitation of cleared areas 
The environmental impact from clearing of vegetation is exacerbated by the lack of 
successful rehabilitation of mines in the Pilbara. Although there has been mining in the 
Pilbara for over 60 years, there is limited evidence that proponents have successfully 
rehabilitated any areas that have been subject to large-scale mining. While there has been a 
small number of successful examples of rehabilitation in the Pilbara, further work needs to 
be undertaken to improve broad scale rehabilitation techniques, including establishing the 
standard of rehabilitation that can reasonably be expected to be achieved. To date, the 
EPA’s expectations of successful rehabilitation in the Pilbara have been the recreation or 
repair of ecosystem processes to support a self-sustaining ecosystem, not just creating a 
stable vegetated landform. Without confidence that successful rehabilitation can be achieved 
post-mining, the residual environmental impacts of proposals are likely to be significant.  

The EPA has recommended a rehabilitation condition for most mining and associated 
infrastructure proposals in the Pilbara, requiring rehabilitation to this high standard. Three-
quarters of current Ministerial Statements for the Pilbara have a rehabilitation condition, 
equating to more than 1,200 square kilometres of land which requires rehabilitation. In 
addition to this amount, all mine sites assessed by the DMP under the Mining Act 1978 
require rehabilitation.  
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However, the EPA, through advice from rehabilitation experts in industry and research 
organisations, has now come to understand the inherent difficulties associated with 
achieving successful rehabilitation post-mining to the standards it has previously sought. 
Mining usually removes a natural landform and replaces it with a constructed landform. 
Establishing vegetation on waste rock dumps or other constructed landforms presents 
significant challenges.  

There is a lack of confidence that even the most common plant species can be restored in 
the Pilbara, raising the prospect of significant residual impacts. Of particular concern is the 
lack of successful rehabilitation of the common mulga and spinifex communities.  

The EPA recognises that rehabilitation will not fully replace the lost landforms and the 
associated ecological values and functions. However, current rehabilitation efforts only 
achieve an estimated 15 per cent of the pre-mined biodiversity (Kingsley Dixon [Kings Park 
and Botanic Gardens Authority] 2013, pers. comm., 23 April and 27 September). While many 
companies are spending money on rehabilitation efforts (e.g. collecting seed) this effort may 
be poorly targeted because the techniques to successfully rehabilitate mined areas are not 
understood and procedures for implementing successful rehabilitation are not in place. 
Continued investment in research and the development of new techniques and procedures 
through collaboration across industry, government and research organisations is necessary 
to improve rehabilitation outcomes across Western Australia. With greater investment and 
research into upfront development of rehabilitation techniques and practices specifically for 
the Pilbara, a higher standard of rehabilitation may be achievable post-mining. The proposed 
Western Australian Biodiversity Science Institute may provide an opportunity to further these 
efforts.  

Without confidence that rehabilitation can successfully restore a reasonable degree of 
ecological function post-disturbance at a large scale, rehabilitation alone has limited value as 
a mitigation option for reducing the environmental impact of proposals. Until there is greater 
confidence, alternative steps within the mitigation hierarchy (avoid, minimise, offset) may be 
more relevant to reduce or offset the impact. This means that avoidance and minimisation of 
impacts are of far greater importance in ensuring that a proposal is environmentally 
acceptable. 

 

Figure 6 In the absence of successful rehabilitation, the importance of the other steps of the 
mitigation hierarchy become more important in reducing the significance of the 
impacts. 
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While current rehabilitation efforts have not been successful, rehabilitation is a vital part of 
mine closure and must be undertaken by proponents.  

The EPA believes that it is important to establish clear objectives and success criteria for 
rehabilitation in the Pilbara. Further work and coordination is required across Government, 
industry and research organisations to establish these objectives. Having clear and 
achievable objectives will enable proponents to invest appropriately, rather than using 
resources to attempt rehabilitation beyond reality. It will also provide more confidence in 
knowing the true extent of impacts from mining and development, and the associated 
significant residual impact of a proposal. 

Recommendation: That there is greater investment and a coordinated approach to 
research and knowledge sharing on rehabilitation of Pilbara landscapes. 

Recommendation: That a high level group comprising representatives of industry, 
research organisations and government agencies be convened to establish objectives 
for rehabilitation and mine closure in the Pilbara. 

Weeds and feral animals 

Weeds 

Historically, weeds in the Pilbara have been species introduced through pastoral activities or 
for domestic purposes. Invasive species such as Ruby Dock (Acetosa vesicaria) and Buffel 
Grass (Cenchrus ciliaris) have become widespread. Weeds such as Mesquite (Prosopis 
spp.) and Parkinsonia (Parkinsonia aculeata), introduced in the 1930s for domestic 
purposes, have become significant threats to biodiversity over large areas. Development 
activities can increase the spread of weeds through modification of landscapes and 
movement of soil.  

As at 2010, 103 species of weeds were established in the Pilbara. This comprises 6.3 per 
cent of the region’s flora species (Keighery, 2010). While the number of species is 
considered to be relatively low, the rate of weeds being introduced is increasing, with 19 new 
weed species introduced between 2004 and 2010. Fourteen species affect the region at a 
landscape scale by altering fire patterns, modifying soil characteristics or competing directly 
with native species. Another 21 significantly affect particular habitats (Keighery, 2010).  

Intensive agricultural initiatives are also a developing contributing factor to the spread of 
weeds in the Pilbara, with recent projects involving clearing to grow introduced pasture 
species for fodder. Without careful management, proposed pasture species such as Rhodes 
grass (Chloris gayana) have the potential to become environmental weeds in the Pilbara. 
This is particularly an issue for riparian and other ecologically significant areas, which are 
susceptible to impacts from introduced species.  

Coordination of management actions to control weeds is important to manage cumulative 
impacts on biodiversity. Every effort needs to be made to prevent the spread of pasture 
species as a result of new pastoral diversification initiatives.  

Feral animals 

Feral animals generally impact on biodiversity by degrading the landscape via heavy 
grazing, erosion through trampling, competition with native species for natural resources, or 
predation on native species.  

While feral carnivores such as wild dogs and feral cats pose a risk to native fauna, they do 
not pose a significant risk to landscape and vegetation condition. However, herbivores such 
as donkeys can be found on many leases throughout the Pilbara and, where numbers are 
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high, trampling and heavy grazing can degrade vegetation condition and increase soil 
erosion.  

Donkeys are understood to be present in significant numbers on some leases, including the 
ex-Meentheena pastoral lease (DEC, 2011). Goats are also present on some Pilbara leases 
but numbers have diminished significantly in recent years as wild dog numbers have 
increased. Variable, but generally low, numbers of camels are also found in the arid interior 
of the Pilbara (DEC, 2011).  

In addition to the grazing impacts of domestic and introduced species such as sheep, cattle 
and goats, the development of artificial water sources and the control of dingoes and wild 
dogs have led to increased kangaroo numbers, which has exacerbated the impact of grazing 
on vegetation (DEC, 2011). 

Controlling the spread of weeds and feral animals across the region will benefit biodiversity 
by reducing threats and competition to native species. Any activities to undertake this control 
should be actively encouraged. 

Water management  
Management of water is an essential component of many mining operations in the Pilbara. 
Mines which extract ore from below the watertable need to dewater aquifers to access the 
ore body. The mining industry is the dominant water user in the Pilbara, with mining 
operations, mine dewatering and other related water uses (including mine site and 
exploration camp irrigation and residential water uses) accounting for almost 90 per cent of 
all water abstracted or produced (DoW, 2013).  

The use of water on mine sites presents two potential environmental issues. Firstly, 
groundwater drawdown through dewatering can impact on groundwater dependent 
ecosystems leading to indirect losses of vegetation and other ecosystem values. Secondly, 
disposal of excess dewater to local waterways can alter the hydrological regime, changing 
the intermittent seasonal flowing systems to permanently flowing systems. This significantly 
changes the ecology of the waterways and can lead to destabilisation and erosion of banks.  

The Department of Water (DoW) is responsible for management and licensing of 
groundwater abstraction. Most mining activity is located in areas of fractured rock aquifers. 
The DoW assesses water availability and the impacts of dewatering in fractured rock 
aquifers on a case-by-case basis through the licencing process.  

The DoW’s Pilbara Groundwater Allocation Plan (DoW, 2013) describes its approach to 
managing groundwater. Before issuing a licence, the DoW requires proponents to define the 
end use or discharge of dewater (DoW, 2013b).  The DoW’s Strategic Policy 2.09: Use of 
mine dewatering surplus guides proponents on how to minimise surplus dewater so that 
impacts on the receiving environment are minimised.  

Consideration of the whole-of-operation water needs provides a balanced approach to make 
use of dewater on-site and minimise the need to dispose to surface water systems. The 
DoW informs the EPA if a licence being sought is likely to have a significant impact on the 
environment. 

A total of 730 gigalitres (GL) of water is licensed to be abstracted annually in the Pilbara. 
Currently, over 400 GL is being abstracted, with approximately 35 per cent (140 GL) 
discharged to surface water systems (Figure 7; DoW, 2013).  

The DoW has predicted that water abstraction will increase to over 700 GL per year by 2042 
under a medium growth scenario and to over 900 GL per year under a high growth scenario 
(DoW, 2013a). These projections are based on an assumption that water abstracted per 
tonne of ore produced will remain constant. However, if mining below the watertable is to 
increase then the volume of water abstracted per tonne of ore could increase and future 
water abstraction may have been underestimated. 
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Figure 7 Volume (GL) of DoW Licensed Water Abstraction in the Pilbara Ground Water Area 
2005-2013 

The environmental acceptability of disposal to surface water systems depends on the 
ecology, hydrology and hydrogeology of the proposed disposal area. Where high volumes 
are likely, the potential for cumulative impacts should be considered in decision-making.  

Some particular catchment areas have a significant quantity of dewater and surplus disposal 
occurring. Figure 8 illustrates the extent of dewater disposal in the south-east of the Pilbara, 
within the Fortescue Marsh Catchment.  

The EPA is working with the DoW to identify areas that are currently or likely to be at risk of 
significant environmental impact from dewater disposal, with a view to developing future 
guidance for proponents.    

A recent example of how cumulative impacts (including dewater impacts) have been 
addressed is the EPA’s Section 16(e) advice to the Minister for Environment on 
Environmental and water assessments relating to mining and mining-related activities in the 
Fortescue Marsh management area. It provides a framework to guide decision making in 
regards to impacts by outlining environmental objectives and management strategies for the 
various areas of the Marsh.  

The EPA believes that the approach taken for the Fortescue Marsh provides a sound 
qualitative framework to enable cumulative impacts to be considered through decision-
making on individual proposals. The EPA considers that there is benefit in developing similar 
qualitative or quantitative guidance for other high value ecosystems elsewhere in the Pilbara 
which may be at risk from development. This approach is relevant not just for water values, 
but other environmental values and key threats, such as weeds and feral animals.  

Recommendation: That strategic guidance outlining environmental objectives and 
management strategies, similar to that developed for the Fortescue Marsh, be 
developed for other high value ecosystems that may, in the future, be significantly 
impacted or under significant threat of development to guide and assist planning for 
future development in the region. 

  

0

100

200

300

400

500

600

700

800

2005 2006 2007 2008 2009 2010 2011 2012 2013

Vo
lu

m
e 

Li
ce

ns
ed

 (G
L 

pe
r a

nn
um

) 

Licence Year 



 24 

Mine pit lakes 
Mining for iron ore can leave a legacy of open pits. Pit lakes can form when mining below the 
water table ceases and the pit is no longer dewatered, allowing the pits to fill with 
groundwater. Pit lake waters are typically contaminated with metals, metalloids, saline, 
acidic or alkaline properties, and rarely approach natural waterbody chemistry (Kumar et al. 
2009). The increase in mining below the watertable operations in the Pilbara over the last 
decade has increased the EPA’s concerns regarding the potential for a significant legacy of 
pit lakes.  

Assessing potential environmental impacts associated with pit lakes is difficult because the 
impacts will occur after the mine closes. Water levels in the pit may take hundreds of years 
to stabilise. Changes in water quality and water chemistry may occur over thousands of 
years. Underground saline plumes from mine voids may extend large distances and affect 
nearby groundwater resources and ecosystems. It is possible for a saline plume to extend 
for tens of kilometres from the pit lake (Johnson and Wright, 2003).  

A significant risk from mine pit lakes occurs when there is a hydrogeological connection 
between the mine voids and important wetlands, waterways or groundwater resources. As 
few mines in the Pilbara have closed, little information is available on actual impacts. These 
features also permanently change the landscape, replacing the original vegetation which is 
permanently lost.  

Using a combination of mine site data and aerial photography the EPA estimates that there 
are currently 97 pit lakes in the Pilbara and a further 178 proposed open pits. There are also 
an estimated 670 open pits in the Pilbara that have the potential to become pit lakes in the 
future. The lack of detailed data for pit lake numbers, location or water quality makes it 
difficult to accurately assess risks presented by existing and potential pit lakes. The EPA 
believes there is a need for additional research to understand the short and long-term 
impacts of mine pit lakes, which will assist in the assessment of individual proposals and 
their cumulative environmental impact.  

The EPA considers that this research could be assisted by developing a detailed inventory of 
current pit lakes across the Pilbara. This inventory should build on existing work already 
undertaken by the DMP. The inventory should identify the location and details of each mine 
pit lake, their relationship to aquifers, and existing or predicted water chemistry. This would 
greatly benefit understanding and management by identifying where concentrations of mine 
voids pose a cumulative risk to the environment. 

Recommendation: That a comprehensive inventory of current and potential mine pit 
lakes across the Pilbara be prepared and maintained by Government. 

Recommendation: That a collaborative research program is established to improve 
understanding of the impacts of mine pit lakes.   
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Figure 8 South-East Pilbara projects with significant dewater disposal 
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5. Opportunities to protect biodiversity and other environmental 
values in the Pilbara region 

A strategic plan for biodiversity conservation to assist sustainable development 
Historically, the Pilbara’s mines, infrastructure and services have been developed by 
resource companies to meet the individual needs of the company. While the contribution of 
the private sector has been positive for the Pilbara’s development it has also resulted in 
duplicated and fragmented infrastructure, particularly rail networks. The Pilbara has the 
largest privately owned and operated rail network in the world and the existing three privately 
owned networks are expected to expand to five during the next decade.  

The scale, nature and number of Pilbara projects that are referred to the EPA indicate that 
the approach to development remains focussed on the needs of competing resource 
companies. While large-scale mining operations may require their own infrastructure to 
ensure operational autonomy, development of rail systems in common infrastructure 
corridors significantly reduces the cumulative environmental footprint.  

The Department of Planning’s (DoP) Pilbara Planning and Infrastructure Framework (2012) 
is an initiative that sets out a range of strategic goals, objectives and actions for 
development in the Pilbara. The EPA highlights priorities from the framework including 
promoting multi-user rail networks, infrastructure corridors and port facilities, and promoting 
responsible use of water. The EPA believes that such strategic region-wide approaches to 
planning are the best means to balancing development interests with conservation of the 
region’s environmental values. 

However, the EPA is concerned that there is no clear whole of government position on 
conservation goals for the Pilbara. This is in contrast to the Kimberley region where 
Government has developed the Kimberley Science and Conservation Strategy. The absence 
of clear goals and an overarching strategic plan makes it difficult to balance the interests of 
conservation with that of economic development through planning frameworks such as those 
developed by the DoP.  

Development of a strategic plan for biodiversity conservation would need to identify strategic 
objectives, priorities and high level strategies for biodiversity protection and incorporate 
infrastructure and development planning. It would provide regulatory agencies with a 
framework to assist and guide the EIA and approvals processes, and provide greater 
direction and certainty for proponents. If such a plan is not developed the EPA is concerned 
that ad-hoc decision making may continue to significantly and inadvertently impact on 
biodiversity values in the Pilbara. This may in turn influence its assessment and advice on 
individual proposals into the future. 

Recommendation: That a strategic plan for biodiversity conservation in the Pilbara be 
developed by Government. 

Recommendation: That Government planning and development strategies for the 
Pilbara take account of biodiversity conservation targets, goals and strategies. 

2015 pastoral exclusions 
All Western Australian pastoral leases expire in 2015. The EPA is of the view that the 2015 
pastoral lease renewal process provides a rare opportunity for Government to build on the 
comprehensive, adequate and representative reserve system for the Pilbara.  

Agreements were signed between the relevant leaseholders and the then Department of 
Conservation and Land Management (now DPaW) during 2004 regarding ten proposed 
pastoral lease exclusions scheduled for June 2015 in the Pilbara. The exclusion of these 
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areas was approved by the then Minister for Lands for stated purposes including 
“Conservation of flora and fauna”, “Protection of wetlands”, “Reservation for Conservation 
Park” or additions to Karijini or Millstream-Chichester National Parks. It is proposed that the 
DPaW will be the acquiring authority of these exclusion areas, which are shown in Figure 9.  

 

Figure 9 Pastoral lease exclusion areas near the Fortescue Marsh will increase the 
conservation of biodiversity in the Pilbara 

These agreements are yet to be approved by Government. This needs to occur before land 
management and proposed tenure arrangements can be fully implemented. As at 1 July 
2015, the approved pastoral lease exclusion areas will become Unallocated Crown Land and 
a formal referral process will be conducted by the Department of Lands, to ensure that 
agreement is obtained from various State and Local government agencies. The exclusion 
areas will remain Unallocated Crown Land until agreements are finalised. While the intent is 
that the DPaW will have management responsibility for the majority of these areas, without 
the appropriate tenure they will not be protected from inappropriate development, leaving 
investment in conservation of these areas at risk.  

With the appropriate level of land tenure, the implementation of the proposed pastoral 
exclusions in June 2015 presents a significant opportunity to increase and improve the 
representativeness of the reserve system. This has the potential to significantly increase the 
quantity of DPaW managed land in the Fortescue sub-IBRA region from under one per cent 
up to ten per cent (Table 4). 
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Table 4 Potential conservation coverage with pastoral exclusion areas 

IBRA Sub-region 
Current % in Conservation 

reserve or under DPaW 
Managed Land 

% with potential pastoral 
exclusion areas added 

Chichester  6.54% 6.54% 

Fortescue  0.90% 10% 

Hamersley  14.27% 16% 

Roebourne  6.70% 7% 

Pilbara   8.40% 10% 

 

The EPA understands that it is unlikely that many of the proposed pastoral exclusion areas 
will be afforded Class A status, but recommends that each parcel be allocated the highest 
level of security possible to reduce threats to biodiversity, while recognising existing 
interests. 

It is important to note that portions of pastoral leases that are intended to be handed over to 
the DPaW may have compromised values due to impacts caused by pastoralism and mining 
activities. While extensive landscape degradation caused by pastoralism could be reversed 
over time with ongoing active management, this would require significant resourcing. In 
addition, mining tenements and other interests remain over a portion of the proposed 
exclusion areas with some areas containing operating and proposed mines. Figure 10 shows 
an example of the overlap between mine sites and two 2015 pastoral lease exclusion areas. 

Recommendation: That the proposed 2015 pastoral lease exclusion areas within the 
Pilbara, identified for management by the Department of Parks and Wildlife, be 
afforded the highest possible level of conservation tenure. 

Diversification and Rangelands Leases 
Diversification of pastoral land use could reduce reliance on grazing, consequently reducing 
pressure on the Pilbara’s rangelands. Diversification of leases will increase flexibility in the 
use of these lands for other purposes.  

Reforms to pastoral land tenure have been proposed via amendments to the Land 
Administration Act 1997 (LAA) to provide an alternative option to the existing tenure of 
pastoral leases. The proposed option, known as a “rangelands lease” will allow for multiple 
uses, including conservation. This will enable management of part or whole leases for 
conservation, consistent with agreed conservation objectives.  

The ongoing sustainable management of pastoral land is an important component of 
managing cumulative impacts on biodiversity in the Pilbara. The EPA encourages initiatives 
aimed at ensuring pastoral lands are stocked within their estimated carrying capacity, with 
consideration given for temporary destocking of areas that have been severely degraded or 
eroded so that ecological function can return.   
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Figure 10 An example of where development footprints overlap proposed pastoral exclusion 
areas 

 

Proposed strategic conservation initiative for the Pilbara region 
Recently, the EPA has proposed the establishment of a strategic conservation initiative for 
the Pilbara as a mechanism to pool offset funds to achieve biodiversity conservation 
outcomes. Delivery of environmental offsets through such an initiative would provide an 
opportunity to develop agreed priorities for investment and to pool funds to achieve identified 
outcomes.  

The Pilbara is mostly Crown land and, as such, traditional land acquisition offsets are not 
possible in the region. In addition, tenure constraints including pastoral leases and mineral 
tenements make it difficult to implement on-ground conservation actions to deliver long-term 
protection of biodiversity.   

Establishment of a strategic conservation initiative for the Pilbara would provide the 
opportunity to:  

• overcome tenure constraints by funding actions on a landscape scale in partnership 
with landholders; 

• implement conservation actions in a coordinated way based on transparent 
investment decisions and targeted outcomes; 
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• focus on the highest priority biodiversity issues in the region;  
• assist proponents by providing practical mechanisms for implementing environmental 

offsets; and 
• further contribute to significant partnerships between government, industry, 

landholders and aboriginal communities. 

It would also provide a mechanism, consistent with the strategic plan recommended by the 
EPA, to plan and coordinate activities across a range of potential partners. It may also assist 
in achieving other government policy objectives, such as repairing the rangelands and 
improving the condition of pastoral lease areas proposed for exclusion in 2015.   

There is also potential to use the fund to leverage investment from other sources. 

The EPA’s recent approach to recommending environmental offsets to a strategic 
conservation initiative helps to ensure a consistent and transparent approach, with 
contributions based on an assessment of the significance of environmental impacts. It will be 
important to maintain such an approach to give clarity and certainty to proponents, and to 
ensure that offset decision-making is consistent with the principles described in the Western 
Australian Government Offset Policy (2011). 

It is the EPA’s view that the majority of funds be used for landscape-scale on-ground actions 
in the Pilbara. If funds are to be used for indirect actions (e.g. research), they should only be 
expended on those actions that will directly contribute to conservation outcomes in the 
Pilbara IBRA region. 

Recommendation: That the EPA’s proposal for a strategic, coordinated approach to 
environmental offsets in the Pilbara via a strategic conservation initiative be 
investigated by Government in consultation with industry. 
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