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7.5.3. Potential impacts 

Direct impacts 

Implementation of the Proposal will potentially result in the following direct impacts to stygofauna as 

identified in the ESD: 

• Removal of potential stygofauna habitat. 

• Reduction in stygofauna habitat through mine dewatering. 

• Loss of stygofauna individuals.  

Removal of stygofauna habitat through mine excavation 

Stygofauna habitat will be permanently lost through mine excavation.  Based on the resource and 

hydrological models, the maximum potential direct impact to stygofauna habitat as a percentage of 

modelled habitat within the high confidence limit is estimated to be: 

• Western Range (36W to 66W): up to approximately 1%. 

• Paraburdoo (18E to 27W): up to approximately 10%. 

No BWT mining will occur at Eastern Range and; therefore, no stygofauna habitat will be permanently 

removed.  

Assessment of the significance of this habitat loss are provided in Section 7.5.4.  Habitat assessment 

methods are outlined in Section 7.3.1. 

Reduction in stygofauna habitat through mine dewatering 

The Proposal will have a temporary but long term impact on stygofauna habitat through groundwater 

abstraction in the following locations: 

• Paraburdoo – currently dewatering is occurring at 4W and 4E; the Proposal will require an increase 

in dewatering for the development of 4EE.  

• Western Range – minor abstraction will be required for operational supply and dewatering of the 

36W and 66W deposits.   

Stygofauna will still be able to utilise these dewatered areas for dispersal during periodic flood events.  

The habitat will be available for permanent stygofauna recolonization once mining ceases and the water 

table recovers to natural levels.  At 4EE, the majority of groundwater recovery (i.e. to within 5 m of final 

levels) is estimated to occur within 50 years with final stable level reached in approximately 100 years. 

Licenced groundwater abstraction has been occurring in the 4E and 4W areas since 2001, resulting in 

the development of a cone of depression in the Brockman Iron Formation aquifer at Paraburdoo 

(Rio Tinto 2018b).  Further groundwater drawdown associated with the Proposal is expected to occur in 

the area.  Modelling indicates peak abstraction rates from 5.5 to 7.5 GL/a within the Brockman and 

Wittenoom Formations to dewater the 4EE deposit, with only minor abstraction required for the 36W 

and 66W deposits (Rio Tinto 2018b).  Current abstraction rates for existing operations are approximately 

7 GL/a, with the current licence limit of 9 GL/a to be increased to 14 GL/a under this Proposal 

(Section 8). 
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Based on the resource model and hydrogeological model the estimated maximum impact to modelled 

current habitat within the high confidence limit is: 

• Western Range (36W to 66W) approximately 2%;  

• Paraburdoo (18E to 27W) approximately 25%; and  

• Eastern Range (23E to 47E) approximately 1% as a result of propagation of dewatering from 

Paraburdoo. 

These predicted losses are based on a reasonable worst case scenario regarding the area to be affected 

by dewatering. 

Loss of stygofauna individuals 

Twenty two stygofauna taxa were recorded from predicted impact areas (which includes habitat 

excavated for mining or dewatered) within the Development Envelope as outlined in Table 7-10.  Two 

of these taxa are known from areas of proposed permanent habitat loss (i.e. pits) but are also known 

from outside predicted impact areas.  The remaining 20 taxa are known from areas affected by 

dewatering.  Of these 20, only two stygofauna taxon are known only from areas affected by dewatering.  

All other taxa were recorded outside predicted impact areas.  The taxa Bathynellidae ‘sp. WAM-

BATH001’ was recorded at three locations, and Bathynellidae ‘sp. GP2’ was recorded at one location, 

within the predicted groundwater drawdown area in Seven Mile Creek (Section 8).  Their locations in 

relation to the hydraulic barriers and pre-mining water levels in Seven Mile Creek are shown in 

Figure 7-6.   

Figure 7-7 shows the maximum modelled extent of groundwater drawdown in relation to both Bathynella 

taxa.  Bathynellidae ‘sp. WAM-BATH001’ is known from the bores MB15NLC001, MB15NLC005 and 

MB17NLC0006 and Bathynellidae ‘sp. GP2’ from the bore WB18NLC0001.  Peak dewatering is 

predicted to lower the watertable in the underlying Wittenoom Formation bedrock at these locations by 

approximately 35 m.  The extent to which this drawdown will affect the watertable in the overlying alluvial 

aquifer and the area to be affected has a low level of certainty.  This is due to uncertainty regarding the 

degree of hydraulic connectivity, the depth and transmissivity of the alluvials and the natural recharge 

of the system during high rainfall periods. 

Habitat at MB15NLC001 and MB15NLC005 is separated from surrounding portions of modelled habitat 

by impermeable dolerite intrusives and Mount McRae Shales (Section 8). These impermeable layers 

create hydraulic barriers restricting the downstream flow of groundwater and creating a leaky ‘bucket’ 

like aquifer compartment that separates habitat at MB15NLC001 and MB15NLC005 from 

MB17NLC0006.  Hydrogeological studies suggest that flood events may periodically raise groundwater 

levels above the impermeable barriers beneath Seven Mile Creek (Biologic 2019b), providing 

connection through the alluvial sediments with other aquifers along the creek to the north and south 

(Section 8).  Flows of up to two metres have been observed in Seven Mile Creek periodically following 

heavy rainfall (Rio Tinto 2018b).  Therefore, the groundwater would be connected through the alluvial 

aquifers at these times.  The record of Bathynellidae ‘sp. WAM-BATH001’ from the most northerly bore, 

MB17NLC0006, provides further evidence of periodic connection of the aquifer compartments with 

aquifers to the north.  

Bore MB17NLC0006 intersects only the alluvial aquifer, indicating these alluvials are habitat for 

Bathynellidae ‘sp. ‘WAM-BATH001’.  The distance and depth that drawdown in these alluvials will 

propagate north in Seven Mile Creek of the Paraburdoo Range is still under investigation.  As habitat 

connectivity allowing dispersal is expected during flooding and the extent of drawdown propagation 

during dry periods potentially limited by upstream rock bars, access to significant portions of saturated 

alluvial habitat for Bathynellidae ‘sp. WAM-BATH001’ is expected to remain along Seven Mile Creek 

north of the Paraburdoo Range as well as downstream of the Mount McRae Shale barrier. 
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It is considered by Biologic (2019b) that the distribution of Bathynellidae ‘sp. WAM-BATH001’ is a 

suitable surrogate for the distribution of Bathynellidae ‘sp. GP2’ even though this species was only 

recorded in one bore (WB18NLC0001).  Bathynellids are known to have limited dispersal abilities due 

to their habit of crawling over the sub-strata as opposed to free swimming within water-filled 

subterranean cavities (Coineau and Camacho 2013).  As Bathynellidae ‘sp. GP2’ is from the same 

genus as Bathynellidae ‘sp. WAM-BATH001’, it is probable that both share this mode of locomotion and 

possibly the same distribution.  The lack of records of Bathynellidae ‘sp. GP2’ from the alluvials north of 

the Paraburdoo Range is likely an artefact of sampling. 

In summary, two taxa – Bathynellidae ‘sp. WAM-BATH001’ and Bathynellidae ‘sp. GP2’ - will 

potentially be impacted by the Proposal.  An assessment of the significance of these impacts is 

provided in Section 7.5.4.   

  



Figure 7-6: Hydrogeological cross section of Seven Mile
Creek showing hydraulic barriers

Drawn: GIS Team
Plan: PDE0170013v2
Date: February 2020
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Figure 7-7: Bathynellidae records & maximum modelled
groundwater drawdown
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Indirect impacts 

Mining activities other than mine pit excavation and groundwater abstraction may indirectly impact 

stygofauna through degradation of habitat.  Potential indirect impacts identified in the ESD (EPA 2019a) 

include degradation of potential subterranean fauna habitat from: 

• clearing; 

• vibration; 

• compaction; 

• changes in surface hydrology; and  

• contamination. 

Of those, the following are considered relevant to stygofauna for this Proposal: 

• clearing of vegetation and subsequent placement of mineral waste potentially leading to a reduction 

in organic inputs into the subterranean environment; and  

• contamination and changes to groundwater chemistry associated with hydrocarbon spills and 

seepage from waste dumps or waste fines storage. 

Refer to discussion on Section 7.4.3 regarding potential indirect impacts on troglofauna associated with 

vegetation clearing, hydrocarbons and waste storage, which are expected to have similar potential to 

affect stygofauna and their habitat.   

Although seepage from in-pit disposal of waste fines has the potential to change stygofauna habitat by 

changing the local groundwater chemistry, only chemically inert waste fines will continue to be sent to 

the existing 4E WFSF (excluded from this Proposal).  The 4W pit is also being investigated as an option 

for waste fines storage.  It is anticipated that the proposed additional waste fines generated from the 

Proposal will result in some increase in localised increase in salinity in the immediate vicinity of the 

WFSFs.  The 4EE waste dump will also receive PAF material but this will be encapsulated to minimise 

seepage.   

Cumulative Impacts 

Cumulative impacts on the stygofauna assemblage in the Proposal area have considered current and 

proposed Rio Tinto mining within the Development Envelope (Western Range, Paraburdoo and Eastern 

Range), and the Paraburdoo Range which includes the Development Envelope and extends south-east 

to Channar.  Channar/Turee Creek Borefields were sampled, as was the Northern Borefield 

(approximately 7 km north-east of the Development Envelope).  Eight species level stygofauna taxa 

were shared between the Development Envelope and either Channar/Turee Creek Borefields and/or 

the Northern Borefield.  The presence of shared stygofauna taxa in both the Development Envelope and 

these borefields suggests groundwater is likely connected.  

There are no reasonably foreseeable projects involving BWT mining within 20 km of the Development 

Envelope. 

Potential cumulative impacts to stygofauna will occur as a result of the current and proposed mining 

operations along the Paraburdoo Range.  Table 7-11 summarises potential cumulative impacts to pre-

mining stygofauna habitat as a result of the Proposal.  The quantitative predictions presented may 

change as new data becomes available and modelling methodologies are refined.  As such, these 

predictions are indicative only.  

Based on resource and hydrogeological modelling, it is expected that in excess of 60% of the pre-mining 

stygofauna habitat will remain within each area. 
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Table 7-11: Maximum cumulative loss or alteration of 3D stygofauna habitat from the Proposal 

Locations in 
Development 

Envelope 

A B C 

Cumulative 
disturbance (B+C) 

Percentage 
modelled pre-
mining habitat 

Existing 
operations 

Proposed 
disturbance in 

conceptual 
footprint 

Unit (%) 
(% loss of pre-

mining habitat [A]) 

(% loss of pre-
mining habitat 

[A]) 

(% loss of pre-
mining habitat [A]) 

Western Range 
(36W to 66W) 

100 0  1 1 

Paraburdoo 
(18E to 27W) 

100 9 30 39 

Eastern Range 
(23E to 47E) 

100 2 1 3 

Paraburdoo Range 
(Western Range to 
Channar) 

100 13 10 23 

Numbers rounded to the nearest 1000 m3 and percentage point, therefore numbers are not exact. 

7.5.4. Assessment of impacts 

Direct impacts 

Removal of potential stygofauna habitat 

Stygofauna habitat is generally widespread within the Development Envelope (Biologic 2019b) with 

surficial alluvial aquifers likely to provide connectivity between deeper fractured bedrock habitats.  This 

is not expected to change with implementation of the Proposal.  The proposed mining at 4EE will remove 

part of the underlying dolerite dykes which is expected to increase connectivity between the alluvial 

aquifer and the underlying bedrock. 

Section 7.5.3 outlines the amount of currently available habitat predicted to be lost as a result of the 

Proposal.  At Paraburdoo, up to 10% of the currently available stygofauna habitat is predicted to be 

permanently lost due to excavation for mining.  No habitat will be permanently lost at Eastern Range 

which is AWT, and only up to 1% will be lost at Western Range.  

Permanent habitat removal resulting from the Proposal is not expected to significantly change the 

amount or connectivity of stygofauna habitats available along the Paraburdoo Range. 

Reduction in stygofauna habitat through mine dewatering 

Stygofauna within the Seven Mile Creek alluvial aquifer appear to have some ability to adapt to the 

impact of dewatering.  Despite dewatering occurring underneath the creek for the past 18 years, 

stygofauna still occur in the creek’s alluvial aquifer.  Whether the stygofauna community abundance and 

diversity is the same as that from pre-abstraction (2001) is unknown due to a lack of sampling pre-

abstraction.  

It is possible that the 20 species of stygofauna within the Proposal’s dewatering footprint will actively 

respond to declining water table levels and move to habitat that remains viable.  However, this Proposal 

assumes that dewatered habitat is no longer viable for stygofauna and that individuals utilising 

dewatered habitat are lost due to mortality.  Although some individuals may perish, species are predicted 

to persist if substantially thick, connected and saturated habitat (i.e. ‘viable habitat’) remains in the area 

under or adjacent to known records throughout dewatering.  
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Figure 7-7 shows the maximum modelled extent of groundwater drawdown along the Paraburdoo 

Range and the location of modelled habitat that will remain at the peak of dewatering.   

Predicted temporary reduction in stygofauna habitat due to dewatering is not expected to be significant 

at Western Range (2%) or Eastern Range (1%).  

At Paraburdoo, approximately 25% by volume of currently available habitat within the model domain 

may be impacted by drawdown.  That is, approximately 35% by volume of currently available habitat 

within the model domain may be impacted by a combination of groundwater drawdown and pit 

excavation.  Surface geological mapping shows the alluvial aquifer continues further upstream and 

downstream on Seven Mile Creek thus indicating connected habitat occurs beyond the model domain.  

The habitat that may be impacted at Paraburdoo is; therefore, considered to be a small proportion of 

the connected habitat that is present beyond the model domain.  As discussed in Section 8 there is 

some uncertainty as to the hydrogeological characteristics of, and extent of drawdown in, the alluvial 

aquifer; however, this uncertainty has been addressed by assuming the level of hydraulic connection 

between the alluvial aquifer and underlying geology is at the higher end of the range of estimates, based 

on the available hydrogeological information.  

Loss of stygofauna individuals 

Two stygofauna taxa, Bathynellidae ‘sp. WAM-BATH001’ and Bathynellidae ‘sp. GP2’ are currently 

known only from within the proposed groundwater drawdown area in Seven Mile Creek but are expected 

to also occur in the alluvials of Seven Mile Creek to the south and north of the Paraburdoo Range.  This 

conclusion is based on potentially suitable alluvial habitat extending downstream and upstream, beyond 

the effects of groundwater drawdown.  This is supported by the occurrence of other stygofauna species 

within approximately the same assemblage throughout the alluvials to the north, suggesting 

mechanisms facilitating stygofauna dispersal exist despite the hydrogeological complexity (Biologic 

2019c).  Both taxa also demonstrate a level of resilience to disturbance by persisting during historical 

dewatering within Seven Mile Creek since 2001.  Predictions of the extent of drawdown impact and; 

therefore, reduction in available habitat, are conservative based on assumptions of the level of hydraulic 

connection between the alluvial aquifer and the underlying dewatered Wittenoom Formation that are at 

the higher end of the range.  

It is considered likely that the two Bathynella species will continue to persist in the Development 

Envelope.  All other stygofauna taxa are either widespread or, if only recorded in the Development 

Envelope, known from outside the predicted impact areas and are thus at low risk of significant impacts 

from the Proposal. 

Indirect Impacts 

Potential indirect impacts on stygofauna include reductions in organic inputs into the subterranean 

environment due to vegetation clearing and waste material placement, and contamination associated 

with leaching from waste storage areas and hydrocarbon spills. 

The level of understanding of the effect surface disturbances such as clearing of vegetation on 

subterranean fauna communities is limited.  However, given that extensive areas of suitable habitat exist 

outside predicted impact areas and that rehabilitation of disturbed areas outside pit voids will be 

undertaken, impacts of vegetation clearing for placement of waste dumps are expected to be localised 

and temporary and are; therefore, not expected to significantly degrade stygofauna habitat. 

Seepage from the existing WFSF (excluded from this Proposal) is understood to be moving slowly in a 

north-easterly direction, generally towards the cone of depression generated from dewatering at 4E. 

This is expected to continue as a result of increased dewatering at 4EE associated with the Proposal. 

At the proposed 4West WFSF, ongoing operation of the 4W dewatering borefield will ensure that 

seepage is mainly confined to the cone of depression during operations.  The groundwater solute 

transport model (ERM, 2019) showed that impacts of seepage from the 4W in-pit TSF may occur at 

closure and will likely be minimal on the southern mine lease boundaries.  This cone of depression 
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represents a small proportion of broader available connected stygofauna habitat throughout the 

Proposal area (Figure 7-5 and Figure 8-11).  Therefore, it is considered that, during operations, the 

Proposal is unlikely to significantly affect the water quality of the remaining stygofauna habitat.  An 

extensive groundwater monitoring network is in place around the existing WFSF and 4W pit, which 

monitors groundwater quality as well as the extent of the cone of depression.   

Placement of waste fines into the existing WFSF (excluded from this Proposal) and 4W WFSF (if utilised) 

will cease prior to closure.  There will then be a limited period of time where seepage occurs from the 

waste fines until the WFSFs dry out through a combination of evaporation and seepage.  The BWT 

portion of the 4W WFSF will remain saturated once groundwater levels recover - some solute migration 

will occur in this zone; however, groundwater impacts will be localised (Section 8).  After this, 

rehabilitation of the WFSFs in the form of inert waste capping will be undertaken, which will reduce 

seepage. Given the limited period of time required for seepage and the availability of stygofauna habitat 

around the Paraburdoo area, the Proposal is considered unlikely to significantly affect the ecological 

integrity of the stygofauna habitat remaining at closure.  

The potential exists for groundwater to become contaminated as a result of hydrocarbon spills.  

Hydrocarbon storage and spill management procedures are expected to effectively mitigate the risk of 

contamination. 

Cumulative Impacts 

Predicted cumulative impacts to stygofauna habitat are not considered significant.  Current predictions 

of the cumulative impact of the Proposal show that more than 60% of the pre-mining stygofauna habitat 

will remain in each area of Western Range, Paraburdoo and Eastern Range.  BWT habitat within the 

current Development Envelope is also likely to extend beyond the current modelling limits, adding to the 

amount of habitat available.     

7.5.5. Closure 

The Closure Plans includes objectives to ensure that vegetation on rehabilitated land is self-sustaining 

and compatible with the post-mining land use, and final landforms are stable and consider hydrological 

factors.  Based on the predicted low volumes of water required to be dewatered during operations at 

Western Range, it is anticipated groundwater will recover to pre-mining water table levels once 

dewatering has ceased.   

Following cessation of dewatering at Paraburdoo (4W and 4EE), the 4W pit will be utilised as an in-pit 

WFSF or will remain as a pit lake.  4EE is predicted to form a pit lake post-closure.   

7.5.6. Mitigation 

Table 7-12 demonstrates how the mitigation hierarchy (avoid, minimise and rehabilitate) has been 

applied during proposal design and in the development of appropriate mitigation and management 

strategies to address the key potential impacts on stygofauna.  
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Table 7-12: Application of mitigation hierarchy for stygofauna 

Potential Impact Avoidance Minimisation Rehabilitation Residual impact 

Removal of potential 
stygofauna habitat. 

Avoidance of removal of 
stygofauna habitat is not possible 
for this Proposal; however, an 
estimated more than 90% of habitat 
will remain intact within the 
Development Envelope.  

Impacts to stygofauna taxa and 
assemblages will be minimised 
through the continued availability 
of significant connected pre-
mining habitat.  

Not applicable. Removal of 1% of stygofauna habitat at 
Western Range and 10% at Paraburdoo.  No 
stygofauna habitat removed at Eastern 
Range. 

The Proponent considers that the potential 
impacts can be managed, and the residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 

Reduction in 
stygofauna habitat 
through mine 
dewatering. 

Avoidance of a reduction in 
stygofauna habitat through mine 
dewatering is not possible under 
this Proposal; however, 
approximately 98%, 75% and 99% 
of current modelled stygofauna 
habitat will not be affected by 
dewatering at Western Range, 
Paraburdoo and Eastern Range, 
respectively. 

Dewatering and abstraction for 
water supply will be minimised to 
that required to implement the 
Proposal.   

Water from mine dewatering will 
be used on site in the first 
instance to minimise the 
requirement for additional 
groundwater abstraction for 
operational water supply.  

The Proponent will abstract 
groundwater within licence limits 
and monitor groundwater levels 
to ensure impact remains within 
the predicted range of 
drawdown.  

Cessation of 
groundwater abstraction 
at BWT pits will enable 
recovery of groundwater 
levels and re-saturation 
of stygofauna habitat.  

Increase in abstraction from the current 
licence limit of 9 GL/a to 14 GL/a under this 
Proposal.  This includes abstraction of 5.5 to 
7.5 GL/a within the Brockman and 
Wittenoom Formations to dewater the 4EE 
deposit, plus minor abstraction required for 
the 36W and 66W deposits. 

Temporary reduction of stygofauna habitat 
of 25% at Paraburdoo, 2% at Western 
Range and 1% at Eastern Range. 

The Proponent considers that the potential 
impacts can be managed, and the residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 

Loss of stygofauna 
individuals. 

Avoidance of loss of stygofauna 
individuals is not possible for this 
Proposal. 

Impacts to most (>96%) 
stygofauna taxa and 
assemblages will be minimised 
through the continued availability 
of significant connected pre-
mining habitat. 

Not applicable. The Proponent expects Bathynellidae ‘sp. 
WAM-BATH001’ and Bathynellidae ‘sp. 
GP2’ to persist in the Development 
Envelope based on: 

• Demonstrated resilience by both 
species to historical disturbance, 

• Occurrence of Bathynellidae ‘sp. WAM-
BATH001’ in alluvials north of the 
Paraburdoo Range 
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Potential Impact Avoidance Minimisation Rehabilitation Residual impact 

• Continuity and accessibility (during 
flooding) of alluvial habitat extending 
north of the Development Envelope; 
and, 

• Occurrence of other stygofauna species 
within the same assemblage in these 
northern alluvials.   

The Proponent considers that the potential 
impacts can be managed, and the residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 

Temporary reduction or 
degradation of habitat 
due to mining-related 
activities such as 
clearing of vegetation, 
and contamination 
from waste material 
and hydrocarbon 

Avoidance of a temporary reduction 
or degradation of habitat due to 
mining-related activities is not 
possible for this Proposal.  The 
Proposal does utilise existing 
cleared areas where possible. 

Clearing will be minimised and 
limited to only that required for 
implementation of the Proposal.  

Seepage from the 4W WFSF (if 
utilised) is expected to be 
minimised through confinement 
to the cone of depression created 
by mine dewatering. 

Management controls will be 
implemented in respect of all 
ground disturbing activities to 
ensure the Proposal is 
developed in accordance with all 
regulatory approvals and that 
ground disturbance is minimised. 

The Closure Plans 
include a closure 
objective to ensure that 
the final landform is 
stable and considers 
ecological values and 
that vegetation is self-
sustaining. Progressive 
rehabilitation will be 
undertaken which will 
assist in re-establishing 
nutrient flows into the 
subterranean 
environment. 

Given the temporary nature of the 
disturbance that may result from seepage 
from the WFSFs, and the expected 
confinement of seepage to the dewatering 
cone of depression, it is considered that the 
Proposal can be managed such that 
continuity and ecological integrity of the 
stygofauna habitat are maintained.  

Given the proposed hydrocarbon 
management measures, hydrocarbon spills 
are unlikely to significantly degrade 
stygofauna habitat.  
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7.5.7. Predicted outcomes 

The key environmental values associated with stygofauna values identified in the Development 

Envelope that are considered relevant to the Proposal include: 

• ‘High certain’ and ‘medium certain’ stygofauna habitat. 

• Two potentially restricted, ‘high’ risk stygofauna taxa: Bathynellidae ‘sp. WAM-BATH001’ and 

Bathynellidae ‘sp. GP2’.  

The predicted outcomes of the Proposal in relation to stygofauna are summarised below.  After the 

mitigation hierarchy has been applied, the Proposal would result in the following key outcomes in relation 

to stygofauna: 

• Permanent and/or temporary loss of no more than: 

• 35% of modelled stygofauna habitat at Paraburdoo; 

• 3% of modelled stygofauna habitat at Western Range; and 

• 1% of modelled stygofauna habitat at or Eastern Range. 

• Removal of known Bathynellidae ‘sp. WAM-BATH001’ and Bathynellidae ‘sp. GP2’ individuals 

present.  

The stygofauna taxa Bathynellidae ‘sp. WAM-BATH001’ and Bathynellidae ‘sp. GP2’ are currently 

known only from within the proposed groundwater drawdown area in Seven Mile Creek but are expected 

to also occur in the alluvials of Seven Mile Creek to the south and north of the Paraburdoo Range.  This 

conclusion is based on potentially suitable alluvial habitat extending downstream and upstream, beyond 

the effects of groundwater drawdown.  This is supported by the occurrence of other stygofauna species 

within approximately the same assemblage throughout the alluvials to the north, suggesting 

mechanisms facilitating stygofauna dispersal exist.  Predictions of the extent of drawdown impact and; 

therefore, reduction in available habitat, are conservative based on assumptions of the level of hydraulic 

connection between the alluvial aquifer and the underlying dewatered Wittenoom Formation that are at 

the higher end of the range.  

The Proponent will undertake monitoring of drawdown in the Seven Mile Creek alluvial aquifer to confirm 

predicted impacts. 

After the mitigation hierarchy has been applied, the Proponent considers that Bathynellidae ‘sp. WAM-

BATH001’ and Bathynellidae ‘sp. GP2’ are likely to persist in habitats outside the predicted impact area 

and; therefore, impacts are not likely to be significant.   

The Proponent considers that with regard to Stygofauna the Proposal can be managed to meet the 

EPA’s objective for subterranean fauna in relation to stygofauna.   
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8. INLAND WATERS 

Inland waters includes groundwater, such as superficial and confined aquifers, and surface water, such 

as waterways, wetlands and estuaries (EPA 2018d).  This section describes groundwater hydrogeology 

and surface water hydrology of the Development Envelope, including the predicted effects from the 

Proposal.  This forms the basis for an assessment of the potential impacts of the Proposal on associated 

environmental values, proposed mitigation measures and the predicted outcome for this key 

environmental factor. 

8.1. EPA objective 

The EPA objective for the environmental factor inland waters is to maintain the hydrological regimes 

and quality of groundwater and surface water so that environmental values are protected (EPA 2018d). 

8.2. Policy and guidance 

The following EPA policies and guidance are relevant to the inland waters factor: 

• Environmental Factor Guideline – Inland Waters (EPA 2018d); 

• Inland Waters of the Pilbara Western Australia Part 1 (EPA 1988); and 

• Inland Waters of the Pilbara Western Australia Part 2 (EPA 1989). 

The other policy and guidance and are relevant to the inland water factor include: 

• Australian Water Quality Guidelines for Fresh and Marine Waters (ANZECC and ARMCANZ 2000); 

• State-wide Policy No 5: Environmental water provisions policy for Western Australia (Water and 

Rivers Commission 2000); 

• State Water Quality Management Strategy Document No. 6. Implementation Framework for 

Western Australia for the Australian and New Zealand Guidelines for Fresh and Marine Water 

Quality and Water Quality Monitoring and Reporting (GoWA 2001); 

• Water Quality Protection Guidelines No. 1 to 11 and Water Quality Protection Note 22 (Water and 

Rivers Commission 1999); 

• Report No 34 Pilbara Water in Mining Guideline (DoW 2009); and 

• Strategic policy 2.09: Use of mine dewatering surplus (DoW 2013b). 

8.3. Receiving environment 

8.3.1. Previous studies 

The Proponent has conducted a number of hydrological and hydrogeological studies relating to the 

Proposal.  Table 8-1 summarises the technical studies undertaken.  Key studies are provided in 

Appendix 8.   
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Table 8-1: Summary of technical studies for inland waters 

Survey/Investigation Survey area, type and timing 

Rio Tinto (2018b) 

Part 1: H3 Detailed 

Hydrogeological Assessment, 

Paraburdoo 4-East Extension 

Survey area: Paraburdoo 4EE deposit 

Type: Hydrogeological assessment. 

Detailed hydrogeological assessment of Paraburdoo 4EE mining area.  
Report informs the baseline hydrogeological regimes of the Proposal 
(Section 8.3.4) includes groundwater levels, modelling and 
predictions, groundwater usage and investigations, groundwater 
quality and impact assessment.   

Timing:  Water samples have been collected since 2001 from a 
number of groundwater and surface water locations (i.e. Seven Mile 
Creek, 4E).  

Rio Tinto (2018c) 

Part 2: Basic Hydrogeological 

Assessment: Western Range 

Survey area: Western Range 

Type: Hydrogeological assessment. 

Basic hydrogeological assessment of Western Range.  Report informs 
the baseline hydrogeological regimes of the Proposal (Section 8.3.4) 
and includes groundwater levels, modelling and predictions, 
groundwater usage and investigations, groundwater quality and 
impact assessment.   

Timing: Water samples have been collected in 2012 and 2018 from 
groundwater locations. 

SRK (2018a) 

Paraburdoo Water Storage 

/Infiltration Assessment 

Survey area: Greater Paraburdoo 

Type: Water storage/infiltration assessment  

Investigation of options for water storage in pits and disposal via 
infiltration. 

Timing: 2018 

SRK (2018b) 

Paraburdoo 4EE Pit Water Quality 

Modelling 

Survey area: Paraburdoo 4EE deposit 

Type: Water quality modelling.  

Water balance and water quality modelling for the pit lake which may 
form in the 4EE pit after closure.  Physical processes – climatic, 
hydrological, hydrogeological - occurring in the pit lake system were 
modelled as a water balance, with outputs incorporated into 
geochemical modelling. 

Timing: 2018 

Rio Tinto (2018d)  

4EE Surplus Water Management 

Options 

Survey area: Paraburdoo 4East Extension pit 

Type: Surplus water management options assessment. 

Internal assessment of three different surplus water management 
options, including: discharge to natural drainage lines, discharge to 
mine pit voids, and groundwater reinjection.  

Timing: November 2018.  

Rio Tinto (2019f) 

Surface Water Assessment 

Western Range 

Survey area: Western Range 

Type: Surface water assessment. 

Ground-truthing over six site trips (December 2017, February 2018, 
April 2018, May 2018, October 2018 and November 2018) to inform 
the baseline hydrological regimes of the Proposal (Section 8.3.3) and 
assess the hydrological nature of pools identified via a desktop 
assessment. 

Timing: Six pools were sampled for water quality in 2018.  
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Survey/Investigation Survey area, type and timing 

Rio Tinto (2019g)  

Surface Water Assessment 

Eastern Range 

Survey area: Eastern Range 

Type: Surface water assessment – 42 East, 47 East and 50 East 
areas. 

Desktop assessment to inform the baseline hydrological regimes of 
the Proposal (Section 8.3.3) and assess the hydrological nature of 
pools.   

Timing: May 2019 

Rio Tinto (2019a) 

Western Range & 4 East Extension 

PFS Surface Water Management 

Report 

Survey area: Western Range, Paraburdoo 4East Extension pit 

Type: Surface Water Management Report. 

Report informs the baseline hydrological regimes of the Proposal 
(Section 8.3.3) and outlines the hydrological setting, hydraulic 
modelling and surface water management for pits, waste dumps and 
waterways, surplus water management scenarios and impact 
assessment.  

Timing: May 2019 

'Python Pool' is described in this study - the pool is referred to as Leech Pool in 
this ERD to reflect updated information. 

Rio Tinto (2019h) 

Greater Paraburdoo Surface Water 

Quality – Paraburdoo, Eastern 

Range and Western Range 

Survey area: Western Range, Paraburdoo, Eastern Range 

Type: Surface water quality assessment. 

Evaluation of historical and current geochemical data from surface 
water monitoring locations in Greater Paraburdoo and inform the 
baseline hydrological regimes of the Proposal (Section 8.3.3). Surface 
water quality was evaluated from monitoring sites in pools and creeks, 
within the Seven Mile Creek and Turee Creek catchments surrounding 
Paraburdoo, Eastern Range and Western Range. 

Timing: June 2019 

Biologic (2020d) 

Greater Paraburdoo Iron Ore Hub: 

Aquatic Fauna Survey, Interim 

Report: Dry Season 2019 

Survey area: Paraburdoo 

Type: Aquatic fauna assessment. 

Sampling of macroinvertebrates, hyporheos fauna, fish, and water 
quality, qualitative habitat assessments; and observations of other 
vertebrate fauna at Greater Paraburdoo.  Specimen identification and 
assessment of conservation status of recorded aquatic fauna.  
Evaluation of water quality and data analysis, including assessment of 
the seasonal variability in water quality and aquatic fauna assemblage 

Timing: June 2019 

ERM (in prep) 

Paraburdoo Pit Lake and 

Groundwater Assessments 

Survey area: Paraburdoo 

Type: Identification of environmental receptors and source, pathway, 
receptor assessment. 

Two-part investigation to identify receptors and risk of contacting 
sources of poor quality water at Paraburdoo.  Assessment of the nature 
of contact considering on-tenure and off-tenure receptors.  Develop a 
conceptual exposure model and assess risk based on identified source, 
pathway, receptor linkages. 

Timing: 2020 



 

Greater Paraburdoo Iron Ore Hub Proposal Assessment No: 2189 EPBC 2018/8341 
Environmental Review Document  200 

Survey/Investigation Survey area, type and timing 

LandLoch 2020 

Characterisation of erosion 

potential of mineral wastes for use 

in developing rehabilitated 

landform designs, Western Range, 

Paraburdoo and Eastern Range 

Survey area: Paraburdoo 

Type: Waste characterisation 

Describes the site-specific erodibility measures, the parameters used 
in modelling and provides conclusions regarding suitable landform 
designs. 

Timing: February 2020 

Rio Tinto 2020b 

Greater Paraburdoo AMD and 

geochemical risk assessment 

Survey area: Paraburdoo 

Type: Geochemical risk assessment 

Describes the geochemical analysis methods used on drill samples. 

Timing: March 2020 

8.3.2. Rainfall 

Rainfall in the Pilbara region is low and variable rainfall and occurs predominantly in summer through 

localised thunderstorms and tropical depressions.  Extreme rainfall events associated with tropical 

cyclones can result in rainfall of over 200 mm within a 24 hour period, which can lead to large scale 

sheet flooding.  Rainfall is typically greatest around the Hamersley Ranges and decreases with distance 

from the coast.  

The Paraburdoo Aero Bureau of Meteorology weather station (Station ID 7185) is located 15 km north-

east of Paraburdoo mine.  The 1974-2019 mean annual rainfall measured at Paraburdoo Aero is 323 

mm with a range of 103 mm to 598 mm, illustrating the high inter-annual variability (BoM 2019).  

Regional evaporation is considerably higher than rainfall, at approximately 3,000 mm/a, resulting in 

limited permanent surface water features (Rio Tinto 2018c). 

8.3.3. Surface hydrology and regional context 

The Proposal is located in the Pilbara-Gascoyne drainage division, within the Ashburton River Basin, 

and the Development Envelope straddles the Six Mile Creek, Seven Mile Creek and Turee Creek sub-

catchments which are approximately 1,345 km2, 2,575 km2 and 6,910 km2 respectively and account for 

approximately 15% of the Ashburton River Basin (Rio Tinto 2019a) (Figure 8-1). 
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Paraburdoo 

The Paraburdoo section of the Proposal encompasses the Seven Mile Creek and Pirraburdu Creek 

natural floodplains.  Seven Mile Creek dissects the Development Envelope between the existing 4East 

and 4West pits at Paraburdoo, whilst Pirraburdu Creek enters the Development Envelope near Ratty 

Springs, flows east for 4 km before exiting the range between the existing 4W and 11W pits and heading 

south (Rio Tinto 2018c) (Figure 8-1).  Approximate upstream catchments areas are 1,140 km2 for Seven 

Mile Creek and 435 km2 for Pirraburdu Creek.   

Ratty Springs is the only semi-permanent surface water feature in the Paraburdoo section of the 

Proposal.  Ratty Springs is supported by groundwater which expresses at the surface where the 

Pirraburdu Creek catchment funnels through a 150 m wide gorge (Johnny’s Gorge) and persists 

throughout much of the year.  Groundwater beneath Ratty Springs is hosted by two aquifers; a shallow 

alluvial aquifer, and a deep aquifer which consists of calcrete overlying weathered Fortescue Group.  

The calcrete outcrops in the creek bed; resulting in a surface expression of the alluvial aquifer at Ratty 

Springs in the form of small pools that persist throughout much of the year (Figure 8-2).   

 

Source: Rio Tinto (2018c) 

Figure 8-2: Hydrogeological cross section of Ratty Springs (Pirraburdu Creek) 

 

Surplus water from the existing operations is discharged to Seven Mile Creek at a rate of up to 0.8 GL/a 

via the licensed discharge point at Joe’s Crossing (excluded from this Proposal) (Figure 8-9).   Discharge 

to this site is infrequent, and the drainage line is typically dry (Rio Tinto 2019h).  Surplus water from the 

Paraburdoo processing plant is also discharged to Seven Mile Creek via the licensed Primary Plant 

Discharge Point (Figure 8-9). As discussed in Section 5, discharge from this location over many years 

has resulted in the augmentation of riparian vegetation in a localised section of Seven Mile Creek 

downstream of the discharge point.  

Both Seven Mile and Pirraburdu Creeks are subject to flooding following periods of heavy rainfall, 

resulting in associated creek crossings linking Paraburdoo and Western Range becoming potentially 

impassable for several days each year (Plate 2).  Existing haul roads impede minor flows; however, 
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major flows overtop the crossings.  Peak flood depth observed in recent wet seasons was three metres 

in three hours for Pirraburdu Creek and two metres in one hour for Seven Mile Creek (Rio Tinto 2019a).   

Surface water samples have been collected within the Paraburdoo mining area since 2001 from a 

number of surface water locations including (Figure 8-1):  

• Seven Mile Creek, 3 km north-east of the Paraburdoo mine site; 

• Kelly’s Pool, just north of Paraburdoo mine site and downstream of Seven Mile Creek monitoring 

site; 

• Ratty Springs, and 

• Doggers Gorge. 

Long-term surface water monitoring data is available for Seven Mile Creek; however, there are temporal 

gaps in the monitoring data.  Analysis shows pH levels ranging from 7.2 to 9 and had generally increased 

from 2012 to 2015 (Rio Tinto 2019h).  Salinity ranged from 800–2,000 mg/L TDS.  However, a spike in 

salinity was recorded in August 2016 (3,900 mg/L), likely reflecting evapoconcentration as sampling 

occurred towards the end of the dry season, with subsequent samples observing TDS levels returning 

to around approximately 2,000 mg/L. 

Kelly’s Pool has only been sampled since 2018; therefore, only has data available from three sampling 

occasions (Rio Tinto 2019h).  The pH was mildly alkaline and ranged from 8.2 – 8.6, salinity and major 

ions varied, and TDS ranged from 921 – 1520 mg/L.  Surface water chemistry was comparable to Seven 

Mile Creek monitoring site located upstream.   

Ratty Springs, located in Pirraburdu Creek, has lower salinity compared to upstream monitoring sites 

according to the results of surface water samples collected in February and March of 2018 only 

(Rio Tinto 2019h). 

 

Source: Rio Tinto (2018b) 

Plate 2: Seven Mile Creek in flow, associated with Cyclone Monty (2004), view north upstream from 

eastern bank adjacent to 4EE area 
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Western Range 

The Western Range deposit straddles the upstream catchment divide between Six Mile and Seven Mile 

Creek (Figure 8-1) (Rio Tinto 2018c, Rio Tinto 2019f).  Surface water features occur within steeply 

incised gullies along the ridgeline.  These gullies form headwaters to Six Mile and Pirraburdu Creek 

tributaries, forming a radial drainage pattern predominantly flowing in a southerly direction, eventually 

joining the Ashburton River outside of the Development Envelope (Rio Tinto 2019a).  Six Mile and 

Pirraburdu creeks are ephemeral with surface water only occurring after intense rainfall events (Rio 

Tinto 2018c).  Due to the steep topography at Western Range, surface water runoff in the gullies is 

expected to have a relatively high velocity (Rio Tinto 2019f).   

Drainage patterns within the Western Range occurs within either lateral drainage lines, parallel to the 

dominant Brockman and Marra Mamba formation ridges, or transverse drainage lines running 

perpendicular to the ridge (Rio Tinto 2019f).  Surface water features such as pools are not typically 

associated with sections of lateral drainage; these instead tend to form steep, pebbly and gravelly creek 

beds with occasional boulders.  Geological banding intersecting the transverse drainage lines influences 

many surface water features, with significant variations in hardness leading to the formation of large, 

sheer drops, high velocity flows and scour holes.  These high velocity flows appear to have stripped out 

the gravel layer leaving only exposed bedrock in gorges.  Numerous small ephemeral pools have been 

observed in the Western Range gorges (Rio Tinto 2019a, f).  Deeper, narrower gorges and large sheer 

drops offering more shade tend to be associated with the larger of these pools, while the smaller pools 

have been inclined to form on banded bedrock discontinuities and are typically more exposed to direct 

sunlight.  Surface water features within the Western Range are recharged through rainfall and in deeply 

incised gullies may persist due to low evaporation.  These pools are not expected to be connected to 

regional groundwater aquifers (Rio Tinto 2019f). No Western Range pools are thought to be ecologically 

significant as none are large, permanent and groundwater-fed; rather they are ephemeral or intermittent, 

fed by surface runoff from the upper catchments, with some evaporating/infiltrating quickly in dry weather 

and others persisting longer into November, likely to be replenished in the wet season.  A few more 

persistent surface water pools occur within deep, shady ephemeral drainage lines on the southern side 

of Western Range, which fill and overflow during rainfall events (Plate 3).   

Surface water monitoring at Western Range began at the end of 2018 (Rio Tinto 2019a).  Monitoring 

stations for identified surface water features have been established along Six Mile Creek consisting of 

conductivity, pressure loggers with telemetry units and remote sensing cameras observing ponding after 

localised rainfall events.  The limited monitoring of six pools from Western Range has identified surface 

water as neutral (pH of 7.6 - 8.0) and very fresh (TDS of less than 300 mg/L).  Concentrations of major 

ions were low (less than 100 mg/L) and concentrations of metals was also low (less than 0.05 mg/L) 

(Rio Tinto 2019h). 
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Source: Rio Tinto (2019e) 

Plate 3: Typical Western Range pools - left: November 2018; right: February 2018 

Eastern Range 

Situated along the catchment divide of Seven Mile Creek and Turee Creek, surface water within Eastern 

Range is influenced by steeply incised gullies within the ridgeline, as well as existing mining activity 

(Rio Tinto 2019h).  No major creeks flow through the mine area; however, there are numerous incised 

gullies that support ephemeral surface water pools (Rio Tinto 2019g).  

These include pools in the 24East, 32-37East and 42East gorges within the existing Eastern Range 

operations, and eight additional ephemeral pools in two gorges identified by Rio Tinto (2019g) within the 

undeveloped portion of the Development Envelope east of Eastern Range.  

Doggers Gorge is a natural spring located just to the east of the Development Envelope and represents 

an important source of semi-permanent water near Eastern Range that will not be impacted by the 

Proposal (Figure 8-1).  

Due to the elevated topography of this region these pools are not connected to deeper groundwater, 

which is estimated to be more than 100 metres below ground level (mbgl) in this area.  The persistence 

of the pools is likely to be ephemeral or intermittent (Rio Tinto 2019g).  Recharge of the pools occurs 

through direct infiltration or runoff following rainfall with some water received from localised surficial 

alluvial aquifers (Rio Tinto 2019h). 

Monitoring of surface water within the gullies confirms the ephemeral and dynamic nature of flow within 

gorges across the Eastern Range.  For example, recent intense rainfall events have shown a rate of 

rise in excess of approximately 1 m in 15 minutes in the 42E Gully (Rio Tinto 2019a).  

Monitoring of Eastern Range pools in the vicinity of 32E, 37E and 42E pits commenced in 2011, but is 

limited as sampling was intermittent (Rio Tinto 2019h).  Surface water pools within Eastern Range are 

typically very fresh and metal concentrations generally low. 

8.3.4. Hydrogeology 

The Proposal is located in the southern margin of the Hamersley Province, on the south dipping limb of 

Bellary Anticline, within the Paraburdoo Ranges.  It contains bedrock formations from the Fortescue, 

Hamersley and Wyloo Group (Rio Tinto 2018b, c).  The interaction between surface water and the 

underlying groundwater hosted within bedrock is important for the water balance.  Groundwater flows, 

levels, recharge and discharge across the Development Envelope are discussed below.  
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The proposed extension at Eastern Range will not result in any mining BWT and most predicted impacts 

associated with Paraburdoo mining are not anticipated to extend into the Eastern Range area (other 

than a marginal effect on stygofauna habitat as discussed in Section 7.5.3).  Therefore, hydrogeology 

of Eastern Range has not been described. 

Paraburdoo 

The Seven Mile Creek dissects the Paraburdoo Range, flowing north to south between the existing 4E 

and 4W mining areas.  Leakage occurs from the creek’s alluvial aquifer to the underlying and adjacent 

fractured bedrock aquifers. 

Dewatering of the mineralised Brockman Iron Formation orebody aquifer has occurred in the 4E pit since 

2001.  This, combined with numerous hydrogeological drilling campaigns undertaken in and around the 

4E deposit since mining began in 1971 has allowed the development of a comprehensive 

hydrogeological conceptual model for Paraburdoo (Table 8-2; Figure 8-3) (Rio Tinto 2018b).   

Table 8-2: Paraburdoo hydrogeological characteristics 

Formation General lithology Hydraulic characteristics 

Seven Mile Creek 
alluvial aquifer 

Sands, gravels and clays. Sedimentary aquifer within the active channel and flood 
plain of Seven Mile Creek.  Overlies and is in hydraulic 
connection with bedrock fractured rock aquifers. 

Wyloo Group Sandstones, mudstones, 
conglomerates. 

Sedimentary formation with a resistive band to the 
south, forming a 30 m high ridge.  

Weeli Wolli 
Formation 

Jasperlite, shale and dolerite 
sills 

Parallel ridges and troughs, with low permeability and 
low groundwater storage.  

Brockman Iron 
Formation  

Interbedded banded iron 
formation, chert and shale 

4E/4EE deposit is hosted within this formation.  
Fractured and mineralised rock aquifer. 

Mount McRae 
Shale/Mount Sylvia 
Formation 

Interbedded mudstone, 
siltstone, chert, iron formation 
and dolomite. 

Lies south of the Wittenoom Formation.  Shale bands 
are characterised by low permeability and often act as 
an aquitard. Abstraction within Brockman Iron 
Formation aquifer has had minimal drawdown within the 
Wittenoom Formation aquifer. 

Wittenoom 
Formation 

Chert, shale and dolomite. Lies to the north of the 4E deposit.  Groundwater is 
associated with secondary porosity associated with 
faulting/fractures and subsequent karstic dissolution 
predominantly within the Paraburdoo Member. 

Marra Mamba Iron 
Formation (MMIF) 

Chert, jaspilite, banded iron 
formation, minor shale, 
siltstone and mudstone. 

A low permeability thickness of un-mineralised banded 
iron formation.  Limited hydrogeological information 
exists for this formation in the Paraburdoo area. 

Fortescue Group Interbedded chert, shale, 
dolomite and a high density of 
intruded dolerite sills (up to 
50% of the formation). 

Lies conformably to the north of 4E underlying Seven 
Mile Creek, and on the east of the deposit where the 
18E fault brings it into contact with the Brockman Iron 
Formation.  The formation is characteristically low in 
permeability and storage.  

Source: Rio Tinto (2018b) 

The 4E deposit lies within a complex hydrogeological setting of high permeability geological units 

separated by hydraulic barriers (Figure 8-3; Figure 8-4).  Low permeability shale bands and weathered 

dolerite sills and dykes result in aquifer compartmentalisation.  This is most evident beneath Seven Mile 

Creek, where the discrete geological units act as leaky “buckets”, which fill and overflow into the next 

bucket during creek flooding events, then recede as groundwater seeps into adjacent aquifers (e.g. 

Wittenoom and Brockman Iron Formation).  The depth to groundwater is approximately 5 m below 

ground level (mbgl) in the Seven Mile Creek alluvial aquifer (Rio Tinto 2018b).   



Drawn: GIS Team
Plan: PDE0169214v1
Date: October 2019

Figure 8-3: Paraburdoo hydrogeology (cross section)

A A'

B B'



!

3 2 0

330

347 .5

345

34 2 .5

335
337 .5

340

2 8 0

347 .5

290300

320

3 4 5

3 4 0

3 1 0

330

Pirraburdu

Creek

Pirraburdu Creek

Seven Mile Creek

Paraburdoo

Czc

Czc

CzcCzc

Czc

Czc

Czc

Czc

Czc

Czc

Czc

Czc

Czc

Czc

Czk

Czk

Czk

Czk

Czk

Czi

Czd

Czd

Czd

Fd

Fd

Fd

Fd

Fd

FoFp

Fp
FuFu

Fu

Fu

Fu

Fu

Fu

Fu

PHb

PHb

PHb

Hd

Hd

Hd

Hd

Hd

PHj

PHj

N.A. MINE
AREA

Qa
Qa

Qa

Qa

Qa

Qa

Qc

Qc

Qc

Qc

Qc

Qc

Qc

Qc

Was

Was

Wm

Wm

Wm

Wm

Wm

Wm

Wq

Hm

Hm

Hm

Hm

Hm

AHs

AHs

AHs

AHs

Fj

FjFj

Fj

Fj

Fj

Fj
Fj

Fj

FjFj

Fj

Fj

556,000

556,000

558,000

558,000

560,000

560,000

562,000

562,000

564,000

564,000

566,000

566,000

568,000

568,000

7,4
26
,00
0

7,4
26
,00
0

7,4
28
,00
0

7,4
28
,00
0

7,4
30
,00
0

7,4
30
,00
0

7,4
32
,00
0

7,4
32
,00
0

7,4
34
,00
0

7,4
34
,00
0Figure 8-4: Paraburdoo hydrogeology (plan view)

A

A'

B

B'

Disclaimer: Th is d oc u m ent h as been prepared  to th e h ig hest level of ac c u racy possible, for th e
pu rposes of Rio Tinto’s iron ore bu siness. Reprod u c tion of th is d oc u m ent in wh ole or in part by
any m eans is stric tly proh ibited  with ou t th e express approval of Rio Tinto. Fu rth er, th is d oc u m ent
m ay not be referred  to, qu oted  or relied  u pon for any pu rpose whatsoever with ou t th e written
approval of Rio Tinto. Rio Tinto will not be liable to a th ird  party for any loss, dam ag e, liability or
c laim  arising  ou t of or inc id ental to a th ird  party u sing  or relying  on th e content contained  in th is
d oc u m ent. Rio Tinto d isc laim s all risk and  the th ird  party assu m es all risk and  releases and
ind em nifies and  ag rees to keep ind em nified  Rio Tinto from  any loss, dam ag e, claim  or liability
arising  d irec tly or ind irec tly from  th e u se or reliance on th is d oc u m ent.

Drawn: GIS Team
Plan: PDE0169965v2
Date: Janu ary 2020

Proj: GDA 1994 MGA Zone 50
Scale: 1:50,000 @ A4
gisteam@riotinto.com

0 2
Kilom etres

Map u nits in m etres

¯

Legend

! Rio Tinto Mine
Major Creek
Developm ent Envelope
Existing  operations

Proposed Conceptual Footprint
Pit
Waste Du m p
Stoc kpile

Cross Section
April 2018 Grou nd water
elevation (m RL)
Pre-m ining  Grou nd water
elevation (m RL)

GSWA 250k Geology
AHs
Czc
Czd
Czi
Czk

Fd
Fj
Fo
Fp
Fu

Hd
Hm
PHb
PHj
Q a

Q c
Was
Wd
Wm
Wq



 

Greater Paraburdoo Iron Ore Hub Proposal Assessment No: 2189 EPBC 2018/8341 
Environmental Review Document  209 

Prior to groundwater abstraction of the 4E mining pit, groundwater levels ranged from approximately 

345 mRL in the north to 335 mRL in the south, suggesting southerly groundwater flow direction 

(Figure 8-4; Rio Tinto 2018b).  Elevated groundwater levels (360 mRL) were observed in the Fortescue 

Group to the east of the 18-East fault, which is a hydraulic barrier forcing groundwater flow to the south.  

Groundwater abstraction associated with mining of 4E has created a cone of depression, with drawdown 

of up to 60 m observed within the Brockman Iron Formation (Figure 8-4; Rio Tinto 2018b).  Minimal 

drawdown (approximately 5 m) has been observed within the Wittenoom Formation aquifer, which lies 

north of the Mount McRae Shale and the Mount Sylvia Formation, which form a significant hydraulic 

barrier.   

Groundwater recharge events have been observed in response to large rainfall events.  These events 

within Seven Mile Creek catchment generate surface water flows on average 2-3 times per year, with 

the alluvial aquifer becoming fully saturated when groundwater banks up against the Mount McRae 

Shale and the Mount Sylvia Formation barrier.  Groundwater monitoring within the creek has been 

undertaken since 2006 and shows a watertable increase by up to 30 m seasonally (Rio Tinto 2018b).  

Recharge to underlying Wittenoom and Brockman Iron Formations also occurs following rainfall events.  

Comprehensive groundwater sampling has been undertaken from all dewatering bores in Paraburdoo 

since 2001.  Results of July 2018 sampling of the dewatering bores indicate groundwater quality from 

currently dewatered aquifers (Rio Tinto 2018b).  Groundwater was brackish, with Total Dissolved Solids 

(TDS) of up to 1520 mg/L.  The pH was mildly alkaline, ranging from 7.9-8.3, major ions varied, and 

metals results were low. 

In-depth hydrochemical analysis of surface water in Seven Mile Creek and groundwater from key 

dewatering bores suggests that groundwater within the Seven Mile Creek aquifer progresses down 

gradient with losses associated with evapotranspiration from riparian vegetation and infiltration to the 

underlying aquifers.  This is a key groundwater recharge mechanism for the Brockman Iron Formation 

and Wittenoom Formation aquifers. 

Western Range 

The groundwater study area within Western Range extends from Pirraburdu Creek in the east to Six 

Mile Creek in the west.  Observations from hydrogeological drilling suggest that groundwater occurs 

within numerous geological formations across the Western Range, as shown in Table 8-3.   

Table 8-3: Western Range hydrogeological characteristics 

Formation General lithology Hydraulic characteristics 

Alluvial Thin layer of sediment comprising 
of sands, gravels and minor clay 
overlies the Fortescue and Wyloo 
bedrock. 

Unsaturated; however, may partially saturate along 
major drainage lines during significant rainfall events. 

Wyloo 
Formation 

Interbedded sequences of 
siltstone, shales and dolomite. 

High yields due to enhanced groundwater recharge 
and storage as a result of groundwater banking up 
behind the Wyloo ridge. 

Brockman Iron 
Formation 

Interbedded banded iron formation, 
chert and shale. 

Groundwater within fractures and mineralised banded 
iron formation.  There is minimal BWT mineralisation at 
Western Range.  Understanding of aquifer extent and 
key hydraulic barriers is limited. 

Mount McRae 
Shale/Mount 
Sylvia 
Formation 

Interbedded mudstone, siltstone, 
chert, iron formation and dolomite. 

Low permeability and acts as an aquitard. In the 
Western Range this has not yet been observed.  
Faulting has created a hydraulic connection between 
the Wittenoom and Brockman Iron formations. 
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Formation General lithology Hydraulic characteristics 

Wittenoom 
Formation 

Interbedded sequences of 
dolomite, shale and chert. 

Permeability is increased due to the dissolution of 
dolomite within the Paraburdoo Member via 
percolating surface water and groundwater movement; 
this results in high yields. 

Marra Mamba 
Iron Formation 
(MMIF) 

Banded iron formation. Low permeability; limited hydrogeological information 
exists for this formation in the Western Range area, but 
it is interpreted to create a hydraulic barrier between 
the Fortescue Group and the Wittenoom Formation. 

Fortescue 
Group 

Interbedded chert, shale, dolomite 
and a high density of intruded 
dolerite sills (up to 50% of the 
formation). 

Low yields due to limited primary porosity (low 
permeability) and storage. The Fortescue Formation is 
considered to be hydraulically disconnected to the 
aquifer to the south. 

Source: Rio Tinto (2018c) 

Groundwater to the north of Western Range within the Fortescue Group is relatively deep, and lies at 

around 365 mRL (approximately 40 mbgl), apparently disconnected from groundwater in the Hamersley 

Group (in the Western Range this group is dominated by the Brockman Iron Formation with groundwater 

level at approximately 318 mRL)  (Figure 8-5; Figure 8-6).  Within the Fortescue Group, the hydraulic 

gradient follows the flow direction of Six Mile Creek south toward the range then flows west through the 

Six Mile Creek gorge.  Within this gorge, depth to groundwater is shallow (approximately 5 mbgl), and 

within an alluvial aquifer.  As groundwater flows through the gorge its level reduces to 327 mRL (Rio 

Tinto 2018c). 

Groundwater levels beneath Western Range within the Wittenoom, Brockman Iron and Wyloo 

Formations range from 319.5 mRL in the north to 317 mRL in the south (Rio Tinto 2018c, Figure 8-5). 

The surface level at Western Range ranges from approximately 400 mRL on the foothills to 568 mRL at 

its highest point.  Therefore, depth to groundwater at Western Range is significant (i.e. deep) at 

approximately 80 m to 250 mbgl.  No groundwater levels have been observed within the Marra Mamba 

Iron Formation; however; it is assumed that this acts as a hydraulic barrier, separating the Wittenoom 

Formation from the elevated levels in the Fortescue Group to the north.  

Groundwater recharge events have been observed in response to large rainfall events.  The Fortescue 

Group aquifer shows low chloride concentrations (approximately 30 mg/L) and a sharp 2-4 m increase 

in groundwater level after rainfall events suggesting recharge is rapid.  A moderate response to rainfall 

has been observed in the Wyloo Formation aquifer, with a 2.5 m rise the highest recharge event 

recorded (Rio Tinto 2018c).  Wittenoom and Brockman Iron Formation records indicate a muted rainfall 

response, with an increase of less than 1 m observed in water levels.  

Groundwater sampling data in Western Range is limited, however, no trends in chemical characteristics 

have be determined over time based on the available data.  Water quality sampling occurred between 

2012 and 2018 during airlift development and test pumping monitoring and production bores, with 

samples analysed for major and minor ions and metal concentrations (Rio Tinto 2018c).  Groundwater 

quality indicators at Western Range varied according to geology, with higher concentrations of TDS 

components tending to be in the (highest to lowest) Eastern Wyloo, Wittenoom, and Brockman 

formations and lower in the (highest to lowest) Western Wyloo and Fortescue formations (Table 8-4). 
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Table 8-4: Western Range groundwater: summary of chemical characteristics (concentrations in mg/L) 

Screened 
geology 

Sample 
location 

Range Cl SO4 HCO3 Ca Mg K Na 
No. 
samples 

Brockman 
Iron 

MB12WR006  - 230  110  90  45  42  6.8  120  1 

Wittenoom WB12WR001  Min 215  468  273  84  128  4  214  2 

 Max 222  518  287  88  129  8  215  

Eastern 
Wyloo 

WB12WR002  Min 320  210  224  30  80  6  277  3 

 Max 393  227  440  37  90  11  290  

WB12WR003  Min 220  146  293  39  64  3  210  3 

 Max 275  154  500  49  72  5  223  

Western 
Wyloo 

MB12WR005  - 32  17  400  76  33  3.5  23  1 

MB12WR009  - 46  2  390  39  51  10  39  1 

Fortescue MB12WR001  - 30  21  360  59  39  0.4  40  1 

WB02WR001  - 15  30  -  67  29  1  28  1 

MB18WR0004   72  64  263  61  55  1  67  1 

 

  



Figure 8-5: Western Range hydrogeology (cross section)
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8.3.5. Aquatic fauna 

Most surface water features in the Development Envelope are rain fed and short-lived and not expected 

to support significant aquatic fauna assemblages.  The semi-permanent pools at Ratty Spring and the 

more ephemeral pools in Seven Mile Creek and Pirraburdu Creek, are well connected to similar habitats 

downstream during flow events.  Aquatic fauna diversity increases where pools are permanent rather 

than ephemeral or semi-permanent.  It is therefore expected that no unusual assemblages are likely to 

occur in these pools.   

Phase 1 of a two-phase aquatic ecosystem survey was completed in September 2019 (Biologic 2020d).  

Twenty sites were sampled – including eleven potential impact sites and nine reference sites (hereafter 

termed the aquatic fauna study area): 

• Six on Seven Mile Creek, including: 

• Three potential impact sites within the modelled dewatering drawdown extent (SM4, SM5 

and SM6); and 

• Three reference sites upstream of modelled dewatering drawdown impacts (SM1, SM2 and 

SM3 – Kelly’s Pool). 

• Five on Pirraburdu Creek, including: 

• Two potential impacts sites downstream, to cover potential downstream impacts from 

discharge (PC4 and PC5); and  

• Three reference sites (PC1 [Ratty Spring], PC2, and PC3 [Pirraburdu Springs]) upstream 

from potential discharge points. 

• Three potential impact sites in Western Range, chosen from the more persistent pools (WR1, WR2 

and WR3). 

• Three potential impact sites in Eastern Range, chosen from the more persistent pools (ER1, ER2 

and ER3). 

• Three long-term reference sites established on Turee Creek (TC1 – Fork Spring, TC2 – Paperbark 

Spring, and TC3).   

At the time of survey, five sites were dry; sediment was nonetheless collected from the dry sites to 

conduct rehydration/emergence trials. 

Most pools sampled were under stress at the time, with the effects of successive dry years, including 

the evapoconcentration of ions and nutrients, apparent across the aquatic fauna study area.  Cattle were 

observed to be concentrated around the pools, which is expected to have led to the elevated nutrient 

concentrations detected (relative to ANZECC/ARMCANZ [2000] guideline values).  Cattle have also 

trampled the littoral zones and grazed emergent macrophytes of the sample sites.  High nutrient levels 

coupled with high light intensity appears to have resulted in abundant algal and macrophyte growth at 

these sites.  Extremes in dissolved oxygen levels were also recorded across the aquatic fauna study 

area, likely associated with the high algal and macrophyte growth.  Eight sites recorded relatively high 

(brackish) salinity, in excess of the known point of ecological stress for freshwater aquatic fauna. 

Dissolved metal concentrations were generally low across all sites, with some exceptions (Biologic 

2020d). 

Water quality of the Western Range gorge pool WR2 was notably different to all other sites. 

Concentrations of ions were much lower, likely to be a result of low evaporation due to the shelter 

afforded by the surrounding gorge.  This site contained fresh water, returning low EC values.  Nutrient 

and dissolved metal levels were also generally low at WR2, and considerably lower than other sites.  

Most site’s in-stream habitats sampled displayed a diversity of complex, heterogenous structures with 

which to support aquatic fauna.  The Eastern Range gorge pools ER1 and ER2, and Seven-Mile Creek 
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site SM3 (Kelly’s Pool) were exceptions, all dominated by open cover of inorganic sediments, with some 

debris. 

A total of 11 macrophyte taxa were collected during the Phase 1 survey, including five emergent and six 

submerged taxa.  No macrophytes were recorded from the gorge pools WR3 (Western Range) and ER1 

(Eastern Range), or site PC5 on Pirraburdu Creek, which was dry.  No submerged macrophytes were 

recorded from the Seven Mile Creek site SM4.  

None of the macrophytes collected were determined to be of conservation significance (Biologic 2020d).   

Although the sites were generally under stress at the time of sampling due to a lack of rainfall in the 

months preceding the survey, they supported a diverse range of aquatic fauna, including 263 

invertebrate taxa, one species of turtle, and five freshwater fish species (Biologic 2020d).  Sites found 

to have the highest ecological value were on Seven Mile Creek (SM2) and Pirraburdu Creek (PC1 and 

PC2).  These sites generally recorded a high macroinvertebrate diversity, high richness of hyporheos 

fauna (SM2 and PC2), and high richness of Pilbara endemic taxa.  PC1 also recorded high richness of 

sensitive ‘EPT’1 taxa. The greatest diversity and abundance of fish was recorded from PC1 and PC2, 

and SM2 supported the flat-shelled turtle Chelodina steindachneri. 

The number of macroinvertebrate taxa recorded was generally low in comparison to the Pilbara 

Biological Survey (PBS).  An additional 38 and 22 taxa, respectively, were recorded during the PBS at 

two of the sites sampled as reference sites for the Proposal study, Fork (TC1) and Paperbark Spring 

(TC2).  However, the previous PBS surveys were undertaken following a much wetter period, and as 

such, nutrients and ions were likely considerably less concentrated than they were in the dry season of 

2019, and aquatic habitats generally less stressed (Biologic 2020d). 

Two species recorded were determined to be of conservation significance (Biologic 2020d): 

• The Pilbara pin damselfly Eurysticta coolawanyah (Vulnerable [IUCN Redlist]), recorded from 

Seven Mile Creek site SM2; and  

• The Fortescue grunter, Leiopotherapon aheneus (DBCA Priority 4 species and Near Threatened 

[IUCN Redlist]), recorded from SM2 and Pirraburdu Creek sites PC1, PC2 and PC3. 

Several other taxa sampled were considered to be of scientific interest (Biologic 2020d).  These include 

the: 

• clam shrimp Limnadopsis pilbarensis which emerged from WR3 is a relatively uncommon Pilbara 

endemic, known from a small number of temporary pools across the region; 

• water mite Wandesia sp. `BAC004`recorded from the hyporheic zone of PC2; 

• water mite Tillia sp.`BAC003` from a hyporheic sample collected from Pirraburdu Creek (PC3) likely 

represents the first record of this genus from the Pilbara and this specimen may be a species new 

to science. 

• water mite Unionicola nr minutissima was recorded from Seven Mile Creek (SM5) and Eastern 

Range (ER3); this species displays a highly disjunct distribution and appears to be rarely collected; 

• backswimmer Anisops nabillus from SM5, ER1 and ER2 is a relatively uncommon Pilbara endemic, 

with a relatively broad, disjunct distribution across the region, but few records.  

 

1 Taxa recorded from the sensitive Ephemeroptera, Plecoptera and Trichoptera groups.  EPT taxa are intolerant of environmental 

disturbance and change, and as such can provide an indication of good water quality and habitat. Plecoptera do not occur in 
the Pilbara, and as such, the EPT Index (which relates to EPT numbers recorded) in the current study includes Ephemeroptera 
and Trichoptera only. 



 

Greater Paraburdoo Iron Ore Hub Proposal Assessment No: 2189 EPBC 2018/8341 
Environmental Review Document  216 

8.3.6. Existing water management 

Current groundwater abstraction and altered hydrological regime 

The Proposal is located within the Ashburton sub area of the Pilbara groundwater allocation plan (DoW 

2013c).  Water supply for the existing Greater Paraburdoo operations is sourced from the 4E and 4W 

dewatering borefields, Southern borefield, Turee Creek borefield, Channar borefield and Northern 

borefield.  Collectively the borefields supply the Greater Paraburdoo Operations Water Scheme 

(GPOWS) (Figure 8-7).  Dewatering from 4W and 4E is the primary supply, with additional water 

accessed from the other sources when demand exceeds this supply.   

Current groundwater abstraction occurs under RIWI Act Groundwater Licence (GWL) 109318(14), with 

an approved annual abstraction rate of up to 9 GL/a for operational purposes, dust suppression, ore 

processing, mine dewatering and water supply, including Paraburdoo town water supply (Rio Tinto 

2018b).  This licence covers the 4E and 4W dewatering borefields, and the Southern and Northern 

borefields.  Total groundwater abstraction for all Paraburdoo Borefields during 2017 was approximately 

6.5 GL, representing around 73% of the annual licensed allocation (Rio Tinto 2018b).  Supplementary 

supply if required is from the Turee Creek (GWL 107413) and Channar (GWL 107414) borefields, with 

an annual allocation of 1.4 GL and 3.23 GL, respectively.  Potable water, including Paraburdoo town 

water supply, is sourced from the Northern Borefield. 

To date only minor groundwater abstraction to support mineral exploration activities has occurred at 

Western Range.  However, additional abstraction will be required to support implementation of the 

Proposal.  

Current surplus water management 

When water supply exceeds operational demand, excess water is discharged to Seven Mile Creek via 

licensed discharge points at Joe’s Crossing (up to 0.8 GL/a) and the Primary Plant Discharge Point. (Rio 

Tinto 2018b).  As these licensed discharge points form part of the existing operations, their construction 

is excluded from this Proposal.  The volume of discharge is dependent on instantaneous dewatering 

production and demand from the various GPOWS users. 
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8.4. Potential impacts 

8.4.1. Proposed water management scheme 

To facilitate the development of the proposed 4EE deposit at Paraburdoo, the Proponent proposes to 

increase abstraction from the existing 4E dewatering borefield, including new dewatering of the 

Wittenoom Formation.   

At Western Range, water abstraction of up to 2.5 GL/a will be required for operational water supply and 

dewatering of the 36W and 66W deposits.  Dewatering will be required for a duration of approximately 

two years per deposit. 

Amendments to relevant RiWI Act and EP Act Part V licences will be required to accommodate the 

proposed new dewatering and surplus water discharge proposed in this Proposal.  This section 

discusses water demand and supply and surplus water management options considered during 

Proposal design to minimise the potential impacts of water balance components. 

Water demand and supply 

Water requirements for the Proposal will be primarily sourced from the GPOWS (Section 8.3.6) in line 

with the following water supply hierarchy (Rio Tinto 2018b): 

• Dewatering production from 4E/4EE and 4W (majority of supply); 

• Southern Borefield; 

• Channar Borefield; 

• Turee Creek Borefield; and 

• Northern Borefield. 

Implementation of the Proposal will result in the installation of additional bores and increased abstraction 

from the existing dewatering borefield at 4E to facilitate the development of 4EE.  The Proponent 

subsequently aims to reduce abstraction from the Southern, Channar and Turee Creek borefields; 

however, those sources will continue to supply water to the GPOWS when operational demand exceeds 

dewatering supply.  Abstraction from the Northern Borefield is primarily for town supply and represents 

a final, contingency water supply for the Greater Paraburdoo mining operations.  

At Western Range, operational water demand is estimated to be approximately 2.5 GL/a, which will be 

met by local supply bores and water from the GPOWS supplied via a pipeline from Paraburdoo.  

Additionally, minor dewatering of up to 0.5 GL/a will be required for BWT mining of the 36W and 66W 

deposits, for a short duration of approximately two years per deposit (Rio Tinto 2018c).  Dewatering will 

be used, in the first instance, for operational supply, dust suppression and ore processing.  Should 

dewatering exceed operational demand, surplus water will be discharged to local surface water systems 

(Figure 8-9 and Figure 8-10).   

Water is supplied to Eastern Range via the existing GPOWS network.  No new water supply 

infrastructure is required as part of the Proposal.   

Surplus water management options including waste hierarchy 

An indicative water balance for the Greater Paraburdoo life of mine is presented in Figure 8-8, which 

provides an indication of the timing and magnitude of water demand and potential surplus, but will be 

subject to change as mine planning progresses.  Based on the upper range of predicted dewatering for 

4EE and predicted water demand for the Greater Paraburdoo Hub operations, a surplus of up to 

1.7 GL/a (4.5 ML/day) is predicted for 1-2 years in the early stages of mining due to the initial pit 

progression requiring high rates of dewatering.  For approximately the last nine years of the Proposal, 

a surplus of less than 1.0 GL/a (2.7 ML/day) is predicted for the upper range of dewatering predictions.  
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In addition, during processing plant maintenance shutdowns, operational water demand is dramatically 

reduced, resulting in a surplus of up to 25 ML/day over approximately a seven day period approximately 

four times per year (Rio Tinto 2018d).  

At Western Range, dewatering of the 36W and 66W deposits is predicted to result in a water surplus of 

up to 0.5 GL/a for a period of approximately two years for each deposit. (Rio Tinto 2018c). 

Options for the management of surplus water were evaluated in line with the DWER water management 

hierarchy (outlined in the Western Australian Water in Mining Guideline (DoW 2013a) including 

evaluation of the following:  

• transfer of surplus water to other users;  

• storage of surplus water in mined out pit voids for infiltration / evaporation;  

• reinjection of surplus water from mine pit dewatering back into an aquifer; and 

• discharge of surplus water from mine pit dewatering into surface water systems.  

Due to the remote location of the Proposal and the relatively low volume and intermittent nature of 

surplus; transfer of surplus water to other users was not considered viable.  The Proponent’s primary 

objective for surplus water is to manage it within the Development Envelope to ensure there are no 

impacts on surrounding land users.  Therefore, the preferred strategy for water which exceeds 

operational demands is a combination of management options including limited discharge to surface 

water systems and storage in mined out pit voids for infiltration and evaporation.  The rates of discharge 

to surface water systems will be managed to ensure that flows do not extend beyond the Development 

Envelope boundary during natural no flow conditions.   

Proposed discharge locations in Seven Mile Creek, Pirraburdu Creek and Six Mile Creek are shown in 

Figure 8-9 and Figure 8-10.  

As discussed in Section 2.5.2 evaluation of aquifer reinjection has not progressed sufficiently to allow 

inclusion in this Proposal and is not considered further. 
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A conceptual mine water balance has been developed as shown in Table 8-5.  The water balance 

incorporates processing plant demand, operational use, dewatering and predicted surplus.   

At Paraburdoo, abstraction of up to 9 GL/a is permitted under GWL 109318, which includes operation 

of the 4E and 4W dewatering borefields and abstraction from the Northern and Southern water supply 

borefields.  Abstraction has historically been well within the current licence limit, with 6.24 GL, 6.57 GL 

and 6.16 GL abstracted in 2016, 2017 and 2018, respectively; representing approximately 70% of the 

annual licenced allocation. 

The Proponent estimates total abstraction will increase by approximately 5 GL/a to meet the additional 

dewatering demands at 4EE and Western Range, and will apply to increase abstraction under 

GWL 109318 up to 14 GL/a.  Demand placed on the Northern and Southern water supply borefields is 

not expected to increase as a result of the Proposal.  

Table 8-5: Conceptual predicted water balance for the Proposal per mine area 

Component Abstraction rate (GL/a) Total volume LoM (GL) 

Dewatering and water supply abstraction 

Paraburdoo (dewatering and water 
supply borefields) 

8-10 GL/a Approx. 180 GL 

Western Range (supply and 
dewatering) 

1.6-2.5 GL/a Approx. 40 GL 

Water demand (ore processing, dust suppression, water supply) 

All mine areas Up to approx. 12 GL/a Up to 260 GL  

Paraburdoo town demand Approx. 0.5 GL/a Not applicable 

Surplus after demand met (discharge) 

Paraburdoo Up to 1.7 GL/a, and 

Up to 25 ML/d during times of low 
demand 

Approx. 30 GL 

Western Range  0.5 GL/a Approx. 2 GL 

# It is noted that total water demand is less than 14 GL/a. The Proponent has allowed for uncertainty in the hydrogeological 

modelling in its estimate of future water allocation requirements.   

* Paraburdoo town supply makes up a component of the site water balance and is licensed upder GWL 109318, however it is not 

part of this Proposal. 
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8.4.2. Direct impacts 

Implementation of the Proposal has the potential to result in the following direct impacts on inland waters 

as identified in the ESD: 

• alteration to groundwater aquifers due to abstraction of groundwater;  

• alteration to hydrological regimes of surface water systems from discharge of surplus dewatering 

water; 

• alteration to groundwater aquifers from discharge of surplus dewatering water to disused mine pits; 

and   

• alteration to existing surface water catchments, surface water flow paths and sheet flows. 

 

Alteration to groundwater aquifers due to abstraction of groundwater 

Dewatering has occurred within the Brockman Iron Formation at 4E and 4W since 2001 at Paraburdoo.  

Increased dewatering of the Brockman Iron Formation and new dewatering of the Wittenoom Formation 

is required to facilitate mining of 4EE.  Minor dewatering is also required to facilitate mining of 36W and 

66W at Western Range.  Eastern Range is not discussed here as the proposed development is AWT.   

Implementation of the Proposal will require an increase in dewatering from approximately 2 GL/a to 

approximately 6 GL/a at Paraburdoo.  A significant portion of this dewatering volume is seepage from 

the adjacent Seven Mile Creek alluvial aquifer.  Dewatering of the Wittenoom Formation is required to 

enable BWT mining of the 4EE pit.  Groundwater levels will be reduced by approximately 160 m in the 

centre of the dewatering area over approximately 16 years (Rio Tinto 2018b).  The drawdown cone of 

depression is predicted to be restricted to the north by the relatively impermeable geology of the 

Fortescue Group.  To the south, groundwater drawdown contours are predicted to reduce to 5 m below 

current levels within approximately 2 km from the deepest point of dewatering.  Figure 8-11 shows the 

maximum modelled drawdown in the dewatered aquifers and the extent of drawdown due to 

groundwater abstraction at Paraburdoo.   

Dewatering of the Wittenoom Formation is predicted to have an impact on water levels of the alluvial 

aquifer in Seven Mile Creek north of the Mount McRae Shale (Figure 8-11)  However, there is 

uncertainty as to the extent of the impact to the alluvial aquifer.  This uncertainty includes limited 

understanding regarding the hydraulic connectivity between the Wittenoom Formation and the alluvial 

aquifer, the depth of the alluvials in Seven Mile Creek and the natural variability of recharge in the 

alluvials during flood events.  This uncertainty has been addressed by assuming that the level of 

hydraulic connection between the alluvial aquifer and the Wittenoom Formation is at the higher end of 

the range of estimates based on the available hydrogeological information.  This is discussed further in 

Section 8.5.1.   

Reduced water levels in the alluvial aquifer due to dewatering have the potential to impact aquatic 

assemblages of Seven Mile Creek pools, including SM4, SM5 and SM6 (as identified in Biologic 

[2020d]).  No aquatic fauna of conservation significance has been identified within these pools.  The 

water mite Unionicola nr minutissima and backswimmer Anisops nabillus, both of scientific interest, were 

recorded in SM5 and; therefore, populations of these species within that pool may be impacted.  These 

two taxa have broad, disjunct distributions, with the water mite recorded from seven locations in major 

drainage lines with the furthest approximately 370 km from the Proposal area, and the backswimmer 

recorded from nine locations in the Pilbara, including in national parks and major drainage lines (Biologic 

2020d).  The water mite and backswimmer were also recorded in pools in Eastern Range, ER3, and 

ER1 and ER2, respectively (Biologic 2020d).  These pools will not be affected by dewatering or removed 

as a result of the Proposal.  
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At Western Range, the majority of the deposit is AWT (99.6%); however, minor groundwater abstraction 

of up to 0.5 GL/a in the Brockman Iron Formation aquifer will be required for dewatering of the 36W and 

66W deposits, and for operational water supply (Rio Tinto 2018c).  Dewatering of the 36W deposit will 

reduce groundwater levels by 30 m (approximately 0.5 GL/a for two years) and dewatering of 66W will 

reduce groundwater levels by 15 m (approximately 0.4 GL/a for two years) to access BWT ore (Rio Tinto 

2018c).  Figure 8-12 shows the maximum modelled drawdown and extent of drawdown due to 

groundwater abstraction at Western Range.  The depth of drawdown required to achieve BWT mining 

at 36W and 66W is 30 m and 15 m respectively and; therefore, the lateral extent of the cone of 

depression will be relatively limited.  Furthermore, the standing groundwater level is relatively deep at 

approximately 320 mRL (approximately 40 mbgl), compared to the nearest sensitive receptor at Ratty 

Springs at approximately 360 mRL. Therefore, dewatering at Western Range is not expected to have 

any interaction with sensitive receptors at ground level. 

Potential impacts on groundwater dependent vegetation and subterranean fauna associated with 

groundwater drawdown are assessed in Sections 5 and 7, respectively.   
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Alteration to hydrological regimes of surface water systems from discharge of surplus 

dewatering water 

Based on the life of mine site water balance, possible periods of water surplus where dewatering rates 

will exceed demand have been identified, primarily driven by BWT mining at 4EE.  Additionally, a surplus 

is also expected to occur approximately four times per year due to plant maintenance shutdowns.   

As discussed in Section 2.5.2, the Proponent’s primary surplus water management objective is to ensure 

surplus water is managed within the Development Envelope, to ensure there are no impacts to 

surrounding land users.  Therefore, surplus water will be managed via a combination of discharge to 

disused pit voids and limited discharge to surface water systems at rates that ensure discharge does 

not extend beyond the boundary of the Development Envelope. 

Discharge to Seven Mile Creek and Pirraburdu Creek from 4EE will occur from the locations identified 

in Figure 8-9, and discharge extent modelling indicates the following volumes can be discharged and 

remain within the Development Envelope under natural no flow conditions (Rio Tinto 2019a):  

• up to 1.7 GL/a into Pirraburdu Creek, approximately 3.8 km from the Development Envelope 

boundary; and 

• up to 0.8 GL/a into Seven Mile Creek, approximately 1.5 km from the Development Envelope 

boundary. 

Discharge of up to 0.8 GL/a of surplus water to Seven Mile Creek is already authorised under the existing 

Part V Licence to Operate (L5275/1972).   

At Western Range, minor dewatering required for BWT mining of the 36W and 66W deposits will occur 

for a period of approximately two years per deposit.  Where dewatering exceeds operational demand, 

surplus water from 36W will be discharged into a tributary of Pirraburdu Creek (Figure 8-9) and from 

66W into a tributary of Six Mile Creek (Figure 8-10).  The estimated rate of discharge is 0.5 GL/a from 

36W; this low volume will result in a discharge extent in Pirraburdu Creek of approximately 3.5 km 

which will not reach the discharge point for 4EE surplus dewatering water (i.e. there will be not be a 

combined effect from the two discharge points).  For 66W, the estimated rate of discharge is 0.4 GL/a, 

resulting in a discharge extent of approximately 1.7 km in Six Mile Creek (Rio Tinto 2019a).  Under 

both scenarios, the modelled discharge extent does not extend beyond the boundary of the 

Development Envelope.  

In these ephemeral creeks, surplus discharge can have the effect of establishing a length of continuous 

flow for the duration of the discharge.  The flow rate is equivalent to discharge rate minus the rate of 

infiltration into the river bed over the length of flow (the discharge extent).  The area of continuous flow 

under natural no flow conditions has the potential to affect values such as riparian vegetation and GDEs 

(refer to Section 5) and aquatic ecosystems.  However, surplus water discharge is expected to be 

intermittent during the life of the operation and any changes to hydrological regimes are expected to be 

short-lived.  Additionally, the proposed discharge volumes are insignificant compared to a natural flow 

event.  For example, modelling of a discharge scenario of 2 GL/a (5.5 ML/day) into Pirraburdu Creek 

(i.e. 0.3 GL/a more than proposed) showed the discharge would represent 0.15% of the approximately 

2.5 GL volume of a flood with an estimated 50% Annual Exceedance Probability (AEP) (Rio Tinto 

2019a). No significant pools supporting aquatic fauna ecosystems have been identified downstream of 

Seven Mile Creek or Six Mile Creek discharge points.  Aquatic ecosystems in two Pirraburdu Creek 

pools (PC4 and PC5 as identified by Biologic [2020d]) have been identified as having potential to be 

impacted by surface water discharge from 36W. 
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Alteration to groundwater aquifers from discharge of surplus dewatering water to disused mine 

pits 

Of the in-pit surplus water disposal options assessed, the 11W and 14-16W pits at Paraburdoo were 

identified as the most suitable due to their proximity to 4EE, combined storage capacity and potential 

infiltration rate.  The water storage and infiltration assessment predicted the combined minimum 

receiving capacity of the 11A and 14-16W pits to be 14.7 ML/d or 5.2 GL/a (SKM 2018a; Appendix 8).  

This capacity is based on a conservative assumption of underlying Brockman Iron Formation infiltration 

rates, with modelling utilising a low hydraulic conductivity (‘K’) value of 0.1 m/day.  Modelling of higher 

potential infiltration rates (i.e. K-values of 0.5 m/day and 1 m/day) result in higher infiltration capacities.  

This modelling indicates a high potential for the 11W and 14-16W pits to have the capacity to receive 

the full volume of predicted surplus water generated from dewatering activities under normal 

circumstances.  Groundwater flow is generally to the south/south-east below 11W and 14-16W, and the 

depth to groundwater is approximately 20 m and 40 m respectively.  Discharge is expected to result in 

some groundwater mounding below the pits, increasing groundwater flow to the south (SKM, 2018a). If 

required, discharge into 11W and 14-16W can be alternated to allow water in one pit to infiltrate while 

the other is receiving discharge.      

Alteration to existing surface water catchments, surface water flow paths and sheet flows 

Inadequate management of surface water in and around pits and dumps can result in the following (Rio 

Tinto 2019a): 

• altered downstream hydrological regime, if catchment areas are altered by the Proposal; 

• adverse geotechnical outcomes if surface water flows interact with pits and waste dumps; and 

• sedimentation from pits and dumps, if blasting and dozing practises leave unconsolidated material 

around the perimeter of pits and other constructed landforms. 

Hydraulic modelling has been undertaken to support assessments of potential changes to baseline 

hydrology (Rio Tinto 2019a).  Modelling was based on frequent low magnitude events – up to 20% AEP, 

or approximately 4.5 Average Recurrence Interval (ARI) – considered by the modellers as representative 

of typical environmental flows. 

At Paraburdoo, the expanded 4EE dump effectively provides flood protection for mining at 4EE deposit 

by raising ground levels on the east side of Seven Mile Creek (Figure 8-13).  The southern section of 

the 4EE waste dump will reduce run off to the minor tributary southeast of Joe’s Crossing.  The pits 

adjacent to Pirraburdu Creek will not alter frequent, low magnitude environmental flows in these creeks.  

Crossings of Seven Mile and Pirraburdu creeks are required but have been designed to ensure there is 

no impact on surface water flow in those creeks.    

At Eastern Range, two landbridges are proposed which transverse two gullies.  The 42EE landbridge 

impacts a 0.2 km2 catchment and the 47E landbridge impacts a 1.9 km2 catchment (Figure 8-13), which 

contains a series of ephemeral pools and the aquatic ecosystems supported by them.  The aquatic taxa 

of most scientific interest (not of conservation significance) recorded in these pools include the water 

mite Unionicola nr minutissima and backswimmer Anisops nabillus, found in pools ER3, and ER1 and 

ER2 (as identified by Biologic [2020d]), respectively.  Modelling suggests that the gully between the 42E 

and 42EE deposits will experience both ponding upstream of the two landbridges and reductions in 

flows, which will affect a series of small surface water pools which occur in this gully downstream.  This 

model predicts maximum depths between one and two metres in the creeks with extreme rainfall events.  

The extreme velocities of three metres per second modelled within these scenarios reflect the steep 

terrain in the area (Rio Tinto 2019a).  Mining on contours (as at 42E and proposed for 42EE and 47E), 

and particularly the drill and blast activities required for pit development are expected to result in a 

significant volume of material spilling into the gullies adjacent to the 42EE and 47E deposits. This is 

expected to further contribute to the potential sedimentation of downstream pools in the area.  

The modelling indicates the influence of the steeply incised gullies at Western Range, with headwaters 

directed in radial drainage patterns north and south from the catchment divide (Rio Tinto 2019a).  Flow 
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from deeper gorges is through incised topography of deeper flood areas before spreading out into sheet 

flow, with shallower sheet flow observed in numerous other locations.  Flow within upper catchment 

areas within Western Range will be intercepted by mine pits, waste dumps and other infrastructure.  

Ponded water is likely to dissipate via infiltration and evaporation; however, there is potential following 

significant rainfall events for surface water runoff along haul roads generating high velocity runoff due 

to the steep terrain, with subsequent potential for an increase in sediment load into receiving waterways.  

Aquatic ecosystems in Western Range pools may be impacted by changes to catchment flows.  No taxa 

of conservation significance were identified in the Western Ranges pools sampled for the aquatic 

ecology study (Biologic 2020d).  One species of scientific interest, the clam shrimp Limnadopsis 

pilbarensis was recorded in the pool WR3 (as identified by Biologic [2020d]).    
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8.4.3. Indirect impacts 

Potential indirect impacts identified in the ESD include reduction in quality of groundwater and surface 

water as a result of: 

• surface water discharge; 

• mineral waste dumps; 

• waste fines storage; 

• post closure formation of permanent and ephemeral pit lakes; 

• increased sediments from infrastructure and drainage; and 

• storage and handling of hazardous materials and waste.   

Surface water discharge 

Discharge of surplus dewatering water has the potential to change the quality of surface water at Seven 

Mile Creek, Pirraburdu Creek and Six Mile Creek.  However as discussed in Section 8.3.4, groundwater 

is brackish and within the range of salinity measured in the creek systems and therefore the difference 

in water chemistry between groundwater and natural surface water is expected to be negligible.  

Mineral waste management 

Mineral waste generated by the Proposal will be stored in waste-dumps (ex-pit and in-pit) and WFSF’s 

(principally the existing Paraburdoo WFSF, excluded from this Proposal; plus an option to utilise the 

existing 4W mine pit for waste fines storage).  Mineral waste will also be used to construct landbridges. 

Paraburdoo 

At Paraburdoo, over half of all future mineral waste is expected to be resistant to erosion (low erodibility) 

and the remainder classified as medium or high erodibility.  

The development of the 4EE deposit will require mining of Potentially Acid Forming (PAF) mineral waste, 

that will require management of the associated AMD risk (Rio Tinto 2019d). Mineral waste from the 4EE 

deposit will be stored in a significant expansion to the current 4E waste dump.  The waste dump will 

comprise an additional 350 Mt of inert material, and approximately 14 Mt of PAF material, that will be 

encapsulated within the dump in accordance with the Spontaneous Combustion and ARD Management 

Plan (SCARD; Appendix 5), ensuring the waste dump is safe, stable and non-polluting at closure.  

Chemically inert waste fines will be sent to the existing Paraburdoo WFSF (excluded from this Proposal).  

As a result of groundwater monitoring that has been undertaken since the facility was built in 1996, and 

investigations in 2011 and 2017, the Proponent has identified a saline plume associated with 

groundwater mounding beneath the WFSF (Rio Tinto 2018e).  Current available data suggests solutes 

present beneath the WFSF are confined to the immediate vicinity of the WFSF and may be slowly 

moving in a northwest direction as a result of existing dewatering activities at 4E.  Modelling of the worst 

case scenario suggest minimal risks to dewatering bores or water supply to mine. At closure the plume 

is assumed to move west towards Seven Mile Creek, which is understood to be the pre-mining direction 

of groundwater flow but again at very slow rates.   

Modelling suggests there is potential for chloride and TDS to continue to increase moderately over the 

life of the Proposal.  However, significant uncertainties exist with the current modelling due to a number 

of factors including the availability of suitable down gradient bores and associated chemical data, and 

uncertainty around the hydraulic conductivity of some geological units.  Therefore, additional work is 

required to better understand the likely impacts to groundwater quality as a result of ongoing use of the 

Paraburdoo WFSF.  
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An opportunity to utilise 4W mine pit for in-pit waste fines storage is also being investigated, that would 

reduce the lifts required on the current facility.  If this option is utilised it will involve backfill with tailings 

to above watertable.  If this pit is not utilised as a WFSF then a permanent lake is predicted to form in 

the pit void.  The 4W pit is situated adjacent to and east of Pirraburdu Creek, approximately 4 km 

downstream of Ratty Springs.  An assessment of the potential water quality impacts of waste fines 

storage was undertaken.  The assessment used modelling to evaluate the evolution of solutes within 

the proposed in-pit WFSF and the amount of seepage expected to occur during deposition and at 

closure (ERM 2019).  Modelling considered five scenarios and used chloride as a proxy for all 

contaminants of potential concern  to determine solute plume movement under various hypothetical 

conditions post-closure.  Results suggest some migration of solutes towards Pirraburdu Creek may 

occur, however groundwater impacts are predicted to be localised.  The groundwater solute transport 

model showed that the impact of seepage from the 4W in-pit TSF on the southern mine lease boundaries 

was likely to be minimal. However, the chloride concentrations in the Pirraburdu Creek Alluvium were 

modelled to increase to up to 500 mg/L in the short term and 270 mg/L in the long term. These chloride 

concentrations correspond to TDS concentrations of 1,500 mg/L and 900 mg/L, respectively.  These 

concentrations are slightly elevated with respect to the current downstream TDS concentrations in the 

groundwater of 760 to 1,220 mg/L, and the mean surface water TDS of 760 mg/L observed upstream 

at Ratty Springs.  There is no risk of impact to Ratty Springs as a result of in-pit waste fines storage at 

4W.  

Western Range 

The Proponent has proposed dumping of mineral waste at five ex-pit waste dumps (1A, 1B, 3, 4, 5) at 

Western Range.  The material within these waste dumps is inert and considered low risk in terms of 

developing Acid Mine Drainage (AMD) (Rio Tinto 2019e).  The majority (55%) of mineral waste from 

Western Range is classified as having low erodibility and therefore, a low risk of sediment runoff.  A 

portion (13%) of the waste is comprised of geological units that are classified as being highly erodible. 

Eastern Range 

At Eastern Range, waste material will be disposed in-pit as backfill or hauled to an existing waste dump 

(no new ex-pit waste dumps will be required).  All potential waste material is inert and considered low 

risk with respect to AMD (Rio Tinto 2019c).  The majority of waste material at Eastern Range is also 

considered at low risk of erosion. 

Site drainage 

Due to the steepness of catchments in the Development Envelope, high velocity runoff is expected to 

be generated and potentially increase the sediment load to watercourses.  This sediment runoff can 

occur from disturbed areas and ex-pit landforms (waste dumps and landbridges) with geologies of high 

erodibility.  Surface water management measures will be undertaken to capture and minimise sediment 

runoff to undisturbed areas and drainage lines where practicable, such as using bunding and other 

drainage features such as silt traps and sediment basins. 

Site drainage will also be designed to minimise or eliminate surface runoff into areas where hydrocarbon 

contamination may occur.  Hydrocarbon storage facilities will be appropriately constructed and bunded 

in accordance with Australian Standards.   Facility inspection, maintenance and spill management 

procedures are expected to effectively mitigate the risk of contamination.   

8.4.4. Cumulative impacts 

Paraburdoo town and surrounding pastoralists are reliant on groundwater for all uses, including 

domestic water use and stock watering (ERM 2019).  These users have been considered as part of the 

existing water management in Section 8.3.6 and the proposed water management in Section 8.4.1. 
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The Proposal involves new dewatering of the Wittenoom Formation; however, the Proposal is not 

located near any other existing or reasonably foreseeable proposed mines, or new or significant water 

users.  Therefore, cumulative impacts are not expected to apply with respect to inland waters.   

8.5. Assessment of impacts 

An assessment of the potential impacts (outlined in Section 8.4) to inland waters within the Proposal 

area is addressed in this section.  The assessment of potential indirect impacts from abstraction and 

surplus discharge on other factors are also addressed under the relevant factor, e.g. impacts on riparian 

vegetation in flora and vegetation (Section 5) and impacts on subterranean fauna habitat (Section 7).  

 Direct impacts 

Alteration to groundwater aquifers due to abstraction of groundwater 

The key predicted impact to groundwater aquifers that support environmental values is associated with 

the dewatering of the 4EE deposit adjacent to Seven Mile Creek.  The shallow alluvial aquifer adjacent 

to 4EE supports groundwater dependent vegetation and subterranean fauna (refer to Sections 5 and 7).   

For the conceptual hydrological model, three different conceptualisation scenarios were tested; with 

peak abstraction rates ranging from 5.5 to 7.5 GL/a within the Brockman Iron Formation and Wittenoom 

Formation.  Observed and predicted hydrographs of monitoring bores within the Seven Mile Creek 

alluvial aquifer are shown in Figure 8-14.  Figure 8-15 shows the location of the hydrographs in 

Figure 8-14, the bores used for predictions, the Mount McRae Shale band that intersects Seven Mile 

Creek and the Wittenoom Formation subject to 4EE dewatering.   

Drawdown of approximately 60 m has occurred in the Brockman Iron Formation from dewatering of the 

4E deposit (Figure 8-4). The Proposal will result in an increase in dewatering that will draw down the 

Brockman Iron Formation aquifer by a further approximately 160 m.  Groundwater drawdown resulting 

from the dewatering of 4EE can be separated into two distinct areas, north and south of the Mount 

McRae Shale band, which forms a hydraulic barrier to subsurface alluvial flows (Figure 8-11 and Figure 

8-15).   

The historical record illustrates an increase in groundwater fluctuation in the alluvial aquifer south of the 

Mount McRae Shale since 4E dewatering commenced.  Drawdown from existing dewatering in this zone 

is approximately 15-20 m, with rapid recovery following flow events in the creek, as demonstrated by 

the PMO1 hydrograph (Figure 8-14). Implementation of the Proposal is expected to increase the rate of 

groundwater drawdown in the alluvials south of the hydraulic barrier, but significant flow events will 

continue to periodically recharge the aquifer (Figure 8-14). 

Dewatering to facilitate mining of 4EE is predicted to result in maximum drawdown of approximately 

35 m over approximately 20 years in the Wittenoom Formation to the north of the Mount McRae Shale 

hydraulic barrier (Rio Tinto 2018b).  This will have a secondary effect on groundwater levels in the 

alluvial aquifer in Seven Mile Creek north of the hydraulic barrier.  This effect of abstraction is due to the 

leakage of shallow groundwater into the dewatered Wittenoom Formation.  The predicted groundwater 

drawdown in the Wittenoom Formation is shown in Figure 8-12; however, the extent to which this 

drawdown will affect the watertable in the overlying alluvial aquifer and the area to be affected has a low 

level of certainty.  This is due to uncertainty regarding the degree of hydraulic connectivity, the depth 

and transmissivity of the alluvials and the natural recharge of the system during high rainfall periods.  

This uncertainty with respect to the extent and effect of drawdown in the alluvial aquifer on associated 

environmental values, specifically GDEs and stygofauna, is addressed in the relevant factor sections 

(Sections 5 and 7).  The potential impact on aquatic ecosystems is discussed below. 

Averaged recharge rates based on a three-month summer recharge and a nine-month dry period were 

used in the groundwater model to simulate seasonal behaviour in the Seven Mile Creek alluvial aquifer.  

These recharge rates do not include the influence from the large rainfall events that periodically (within 

the modelled annual recharge cycle) ‘refill’ the aquifer.  Therefore, the model predicts that abstraction 
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from the Wittenoom Formation aquifer is likely to propagate along strike and, where there is hydraulic 

connection, reduce groundwater levels in the Seven Mile Creek alluvial aquifer as shown in Figure 8-11.  

The predicted hydrograph for this area is depicted as “SMC_North” in Figure 8-14 and Figure 8-15, 

which is located in the densest area of vegetation (i.e. the location of highest risk riparian/GDE 

vegetation – refer to Section 5).  Data from bore MB17NLC004 has been utilised, based on one year of 

observations. 

More analysis is planned on how the annual flooding from the creek will recharge this area; however, 

the Proponent anticipates groundwater levels within the Seven Mile Creek aquifer upstream of the Mount 

McRae Shale barrier will replenish after each large flood event, as is currently observed and expected 

to continue downstream of the barrier. 

The aquatic assemblages of Seven Mile Creek pools SM4, SM5 and SM6 (as identified by Biologic 

[2020d]) are expected to be impacted by reduced water levels in the alluvial aquifer due to dewatering.  

The only aquatic fauna of elevated interest (but not of particular conservation significance) in these pools 

are the water mite Unionicola nr minutissima and backswimmer Anisops nabillus taxa, found in SM5.  

As these species, although relatively uncommon and/or rarely collected, are widely distributed and 

known from (relatively well protected) large drainage lines and/or national parks any impact on SM5 is 

not expected to affect their conservation status.  

At Western Range, groundwater levels in and surrounding the dewatering operations will be lowered 

(Figure 8-12); however, there are no shallow groundwater levels or known groundwater dependent 

values inside the area of influence (Section 5; Rio Tinto 2018c).  Groundwater fed Ratty Springs has no 

hydraulic connection to the Brockman Iron Formation aquifer and is beyond the area of influence of 

groundwater abstraction (Figure 8-2).  

Groundwater monitoring will be undertaken at Paraburdoo and Ratty Springs to ensure that the changes 

in groundwater levels are as predicted (Section 8.7).  

Alteration to hydrological regimes of surface water systems from discharge of surplus 

dewatering water 

As outlined in Section 8.4.10, a number of surplus water disposal options have been investigated, 

including discharge to Seven Mile Creek, Pirraburdu Creek and Six Mile Creek.  Discharge of up to 

0.8 GL/a of surplus water to Seven Mile Creek is already authorised via the licensed discharge point at 

Joe’s Crossing; therefore, this discharge point is excluded from this Proposal.    

The above creeks exhibit high inter-annual variability of streamflow, with long periods of low or no flow.  

An increase in the presence and availability of surface water within the creek channel is expected during 

longer periods of discharge; however, discharge is  expected to be intermittent over the life of the 

Proposal and the Proponent has committed to managing discharge such that the wetting front does not 

extend beyond the Development Envelope (approximately 3.8 km and 1.5 km downstream from the 

discharge point, respectively).  Therefore, the impact to hydrological regimes as a result of surplus water 

discharge is expected to be minimal.  This includes potential impacts on aquatic ecosystems, with no 

significant aquatic fauna identified in pools downstream of the Pirraburdu Creek discharge point to date 

(although one pool, PC5 was dry when sampled [Biologic 2020d]).   
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Figure 8-14: Observed and predicted hydrographs for groundwater
beneath Seven Mile Creek, upstream (SMC_North) and
downstream (PMO1) of the Mount McRae Shale barrier
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Alteration to groundwater aquifers from discharge of surplus dewatering water to disused mine 

pits 

As discussed in Section 8.4.2, in-pit discharge is expected to result in some mounding of groundwater 

beneath the 11W and 14-16W pits. The main seepage pathway is expected to be the Dales Gorge 

Member of the Brockman Iron Formation and is expected to follow bedding dip direction towards the 

south. At this location the Dales Gorge Member is overlain by the lower permeability Whaleback Shale, 

potentially reducing the risk of groundwater expression in surface drainage lines to the south. As the 

Brockman Iron Formation units are underlain and bound by the low permeability Mt McRae Shale 

aquitard, groundwater flow to the north as a result of mounding should be limited (SKM, 2018a).  Ratty 

Springs is the most significant environmental feature in the vicinity, located approximately 1.5 km to the 

north-west of 14-16W, and is therefore not expected to be impacted by in-pit discharge.  No significant 

environmental values have been identified to the south that would be impacted by changes to 

groundwater levels associated with in-pit discharge.  

Alteration to existing surface water catchments, surface water flow paths and sheet flows 

Paraburdoo 

In Paraburdoo, the modelling highlights the already heavily modified landscape as a result of mining.  

As such, it is predicted the hydrology within the local proximity will be slightly altered from baseline, with 

localised upstream ponding at haul roads and light vehicle access roads evident in the major creeks 

(Rio Tinto 2019a).  Minor surface water flow will be diverted by the 4EE deposit and 4EE dump; however, 

the flow is low in magnitude and not expected to significantly affect undisturbed areas of the 

Development Envelope. 

Western Range 

Western Range contains no significant persistent or permanent pools; however, some minor ephemeral 

rain-fed pools that exist will be lost.  Surface water modelling shows varying levels of reduction in 

contributing catchment for about 65% of the rain-fed pools, with approximately 15% expected to 

experience no modification in catchment area (Rio Tinto 2019a).  Overall, sufficient surface flow regimes 

are expected to be maintained, as, although some reduction in flow and velocity can be expected, the 

pools generally overflow following significant rainfall periods so will continue to fill following significant 

rainfall events.  However, as the catchment for most pools will be disturbed to some degree by the 

Proposal is it likely that run-off will be sediment laden and many pools, including their aquatic 

ecosystems, will also be affected by sedimentation to varying degrees.  Notwithstanding, the pools are 

expected to maintain their ecological function as ephemeral sources of water.  No aquatic fauna of 

conservation significance have been identified in Western Range pools, although clam shrimp 

Limnadopsis pilbarensis, of scientific interest, recorded in WR3 (as identified by Biologic [2020d]) are 

expected to be impacted.  The clam shrimp is known from a small number of temporary pools across 

the Pilbara region and any disturbance by the Proposal is not expected to affect its conservation status. 

Eastern Range 

As discussed in Section 8.4.2, the development of the 42EE and 47E deposits involves the construction 

of two landbridges that will see the catchment of ephemeral pools in the vicinity of 42EE reduced. 

Additionally, mining activities including drill and blast will result in the deposition of further material in the 

gullies adjacent to these deposits.   

However, as modelling predicts these pools will still receive high velocity flows following significant 

rainfall events, it is expected that the condition of these pools will be similar to other pools adjacent to 

the existing operations at Eastern Range (i.e. 23E, 32E and 42E), whereby they have been affected to 

varying degrees by sedimentation and catchment reduction, but continue to receive surface water flows 

and serve an important ecological function as ephemeral pools.  Additionally, the planned removal of 

landbridges at closure will result in the reinstatement of some flows.  No aquatic fauna of conservation 

significance have been identified in Eastern Range pools, although the water mite Unionicola nr 
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minutissima and backswimmer Anisops nabillus were recorded in pools ER3, and ER1 and ER2, 

respectively (Biologic 2020d).  As discussed above, these species, although relatively uncommon and/or 

rarely collected, are widely distributed and known from (relatively well protected) large drainage lines 

and/or national parks any impact on ER1 and ER2 will be limited and is not expected to affect the 

species’ conservation status. 

8.5.2. Indirect impacts 

Surface water discharge 

Historical monitoring of surface water in Seven Mile Creek and Pirraburdu Creek has been variable, 

showing water to be fresh to brackish (Section 8.3.3).  The groundwater is brackish (Section 8.3.4), and 

within the range of salinity measured in the creek systems.  Therefore, the potential impacts of surplus 

water discharge on the quality of the surface water is minimal. 

When surplus dewatering water is required to be discharged during the dry season (i.e. natural no flow 

periods), some surface water flows and pools will occur.  Water quality in pools is naturally highly 

variable and changes to water quality in pools from surplus water discharge are expected to be within 

natural variation based on groundwater quality.  Additionally, discharge is expected to be intermittent 

and volumes very small compared to natural flows.  Therefore, the Proposal is not expected to have a 

significant impact on the water quality of Seven Mile Creek, Pirraburdu Creek and Six Mile Creek.  

Mineral waste management 

Western Range and Eastern Range both have low risk of AMD being generated during operations and 

upon closure (Section 8.3.3).  Enriched elements are unlikely to be mobilised as acidic or saline 

conditions are not expected to occur.   

Paraburdoo has an AMD risk and; therefore, progressively during operations and on closure, any PAF 

material present in Paraburdoo will be encapsulated within the 4EE waste dump.   

Seepage from the Paraburdoo and 4W (if implemented) WFSFs is expected to recharge the local aquifer 

immediately below each WFSF, potentially creating a groundwater mound that will be partially negated 

by the lowering of the watertable caused by borefield abstraction.  Placement of waste fines into the 

Paraburdoo and 4W WFSFs will cease prior to closure.  At Paraburdoo there will then be a limited period 

of time where seepage occurs from the waste fines until the WFSF dries out through a combination of 

evaporation and seepage.  The final level of backfilled waste fines in 4W will be approximately 40 m 

above the watertable once it recovers – seepage will reduce and eventually stop approximately 10-15 

years after cessation of operations due to a lower gradient to the surrounding groundwater (ERM 2019).  

Evaporative concentration of salts in open pit water will cease once tailings deposition stops and water 

levels drop beneath the surface and approach groundwater equilibrium levels.  Rehabilitation of the 

WFSFs will be undertaken which will further reduce seepage over time (Section 8.6).   

For the existing WFSF, current available data suggests solutes present beneath the WFSF are confined 

to the immediate vicinity of the WFSF and may be slowly moving in a northwest direction as a result of 

existing dewatering activities at 4E.  This would be expected to continue under the Proposal as a result 

on ongoing dewatering associated with 4EE.  For the 4W in-pit WFSF (if utilised), due to the ongoing 

operation of the 4W dewatering borefield, during operations any seepage will generally be confined to 

the drawdown cone of depression. As discussed in Section 8.4.3, results suggest some migration of 

solutes towards Pirraburdu Creek may occur, however groundwater impacts are predicted to be 

localised.  The groundwater solute transport model showed that the impact of seepage from the 4W in-

pit TSF on the southern mine lease boundaries was likely to be minimal.  As such, the Proponent 

considers the Proposal will be unlikely to significantly impact on any environmental values related to 

groundwater.  
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Site drainage 

The potential for increased sediment loads in runoff or hydrocarbon contamination of surface water is 

expected to be effectively managed in accordance with normal management practices. 

8.5.3. Cumulative impacts 

The Proposal is not located near any other existing or reasonably foreseeable proposed mines, or new 

or significant water users.  Therefore, cumulative impacts are not expected to apply with respect to 

inland waters. 

8.6. Closure 

The Closure Plans covers proposed mining areas at Western Range, Paraburdoo and Eastern Range 

(Appendix 5).  A summary of the approach to closure of the Proposal and how it relates to the inland 

waters environmental factor is provided below. 

The post mining landform will include pit voids and waste dumps.  There is no intent to reshape or 

rehabilitate pit voids.  In general, pit walls are not designed to be stable in perpetuity therefore the area 

around the pits may be unstable and pit walls may collapse over time.  Waste dumps will remain external 

to the pit voids, and partial pit backfill is planned to be undertaken where practicable.   

The proposed post mining land use assumes that all disturbed areas, excluding the pit voids, will be 

rehabilitated within the Development Envelope to create a safe, stable and non-polluting landscape 

vegetated with native vegetation of local provenance, to maximise environmental and cultural heritage 

outcomes and ensure the proposed expansion minimises adverse impacts on the current surrounding 

land use.  Waste dumps will be reshaped to be stable based on their waste material physical 

characteristics, which will minimise the potential for sedimentation in surface water runoff.  

Water monitoring during closure will focus on confirming groundwater recovery levels, water quality, pit 

lake modelling predictions and identification of any AMD issues.  A specific program of monitoring will 

be developed prior to decommissioning. 

Anticipated closure outcomes for Western Range, Eastern Range and Paraburdoo are presented below. 

8.6.1. Paraburdoo closure outcomes 

The post closure landform at Paraburdoo will include pit voids, a pit lake, waste dumps and waste fines 

storage facilities (including the 4W pit - currently being assessed for backfill with tailings to above 

watertable, if this does not occur then a pit lake is predicted to form).  Pits located adjacent to Seven 

Mile and Pirraburdu creeks will include flood protection structures to prevent interception of creek flows 

during flood events (4EE and 4W).   

The Proponent has well established procedures in place for the management of PAF mineral waste.  

PAF within the 4EE waste dump will be encapsulated in accordance with the SCARD to prevent changes 

to surface or groundwater quality occurring (Appendix 5).   

The Paraburdoo and 4W (if utilised) WFSFs will be subject to inert waste capping used to reduce 

seepage.  

Mining of 4EE pit will result in the exposure of PAF material located on the north wall from approximately 

160-410 mRL (Rio Tinto 2019d).  On completion of mining the predicted post-closure groundwater level 

is 321 mRL, hence PAF material will remain exposed on the pit wall above a permanent pit lake, 

representing approximately 7% of the exposed pit wall. Pit lake water quality modelling undertaken by 

the Proponent predicts under all modelled scenarios the formation of a pit lake approximately 200 m 

deep, filling to within 5 m of the final water level within 50 years and to maximum elevation in under 

100 years (SRK 2018b). Water quality modelling indicated circum-neutral pit lakes, influenced by the 

inflowing pH 8 groundwater.  Modelling also predicted that pit lakes would be terminal sinks, meaning 

the final stable pit lake level is lower that the pre-mining water level and therefore groundwater flows are 
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continually towards the pit lake. As a result, the influence of evapoconcentration generates high 

concentrations of TDS and analytes such as Na, CL, Mg and SO4 by the end of the 1000 year model. 

Importantly though, as pit lakes are terminal sinks, water will be confined to the immediate proximity of 

the pit rather than forming a plume with the potential to impact downstream groundwater.  

8.6.2. Western Range closure outcomes 

At Western Range, based on current knowledge, the Proponent is committing to the backfill of BWT pits 

at 36W and 66W. Whilst these pits have a low AMD risk, due to limited baseline hydrogeological 

information conceptual modelling of pit lake behaviour and water quality carries significant uncertainty. 

Therefore, until further hydrological information is collected, and pit lake conditions can be more 

accurately modelled, and detailed in future Mine Closure Plans, the Proponent is committing to a closure 

strategy that involves backfilling of both pits to prevent the formation of permanent pit lakes 

8.6.3. Eastern Range closure outcomes 

The two new landbridges at the 42EE and 47E pits are proposed to be removed at closure where they 

impede surface water flows.   This will continue to be investigated during ongoing studies to ensure the 

most appropriate solution is implemented to achieve a stable landform and reduce impact on drainage 

flows.     

Mining at Eastern Range is AWT; therefore, permanent pit lakes are not expected to form post-closure.  

Temporary surface water ponding within pits may form following rainfall, but these are expected to 

infiltrate and have negligible effect on groundwater quality.  No PAF material will be exposed at Eastern 

Range so runoff into pits is not expected to be low pH. 
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8.7. Mitigation 

Table 8-6 demonstrates how the EPA’s mitigation hierarchy (avoid, minimise and rehabilitate) has been 

applied during proposal design and in the development of appropriate mitigation and management 

strategies to address the key potential impacts on inland waters and associated environmental values 

such as surrounding land users, surface water systems and groundwater dependent ecosystems in 

Seven Mile Creek and Pirraburdu Creek.  
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Table 8-6: Application of mitigation hierarchy for inland waters 

Potential Impact Avoidance Minimisation Rehabilitation Residual impact 

Alteration to 
groundwater 
aquifers due to 
abstraction of 
groundwater. 

Avoidance of mine dewatering 
or abstraction for water supply 
is not possible for this 
Proposal; however, 
groundwater aquifers 
connected with Ratty Springs 
will not be impacted by 
dewatering.   

Cumulative water balance modelling and 
hydrogeological modelling has been, and 
will continue to be, undertaken to facilitate 
understanding and effective management of 
current and future operational water 
demands and dewatering requirements, 
with a view to minimising groundwater 
abstraction for water supply. 

Abstraction from the 4EE dewatering 
borefield is expected to reduce demand 
from the Turee Creek and Channar 
borefields. 

Groundwater levels are 
expected to recover 
following cessation of 
dewatering.  No specific 
rehabilitation is 
proposed.  

The Proposal will result in groundwater 
drawdown as a result of dewatering BWT 
resources and supply of water for operational 
requirements. 

Dewatering at 4EE deposit at Paraburdoo will 
result in a further reduction of groundwater 
levels in Seven Mile Creek alluvial aquifer. 
This aquifer will be periodically recharged 
during high rainfall events. 

Dewatering at Western Range does not occur 
in the vicinity of any shallow groundwater 
aquifers and is therefore not likely to affect 
any riparian vegetation and GDEs.   

The Proponent considers that the potential 
impacts can be managed, and the residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 

Alteration to 
hydrological 
regimes of 
surface water 
systems from 
discharge of 
surplus 
dewatering 
water. 

Avoidance of surface water 
discharge of all surplus 
dewatering water is not 
possible for this Proposal 

Only water that is surplus to operational 
requirements will be discharged.  

Discharge to surface water systems will be 
minimised where practicable via alternative 
discharge methods including in-pit disposal 
and aquifer recharge (if viable).   

Surface water discharge will occur 
intermittently during the life of mine 

Surface water discharge will be managed 
such that the wetting front does not extend 
beyond the Development Envelope.  

Not applicable The Proposal is expected to result in 
temporary and minor alteration of the natural 
hydrological regime of the Seven Mile Creek, 
Pirraburdu Creek and Six Mile Creek as the 
result of intermittent discharge of surplus 
water. 

The Proponent considers that the potential 
impacts can be managed, and the residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 
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Potential Impact Avoidance Minimisation Rehabilitation Residual impact 

Alteration to 
groundwater 
aquifers from 
discharge of 
surplus 
dewatering water 
to disused mine 
pits.   

Avoidance of surplus water 
discharge is not possible for 
this Proposal. 

Only surplus dewatering water exceeding 
operational requirements will be discharged 
to disused mine pits.   

Not applicable Pits 11W and 14-16W (Paraburdoo) are 
considered suitable to store and infiltrate 
water discharged into them with no significant 
effect on groundwater dependent 
environmental values.  

The Proponent considers that the potential 
impacts can be managed, and the residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 

Alteration to 
existing surface 
water 
catchments, 
surface water 
flow paths and 
sheet flows. 

Diversion of surface water 
flows in major creeks including 
Seven Mile Creek and 
Pirraburdu Creek will be 
avoided. 

Surface water management during mining 
and closure will be designed to reduce 
where practicable adverse impacts on the 
natural function and environmental value of 
watercourses, water quality and sheet flow 
downstream for the mine area.  Water 
management structures will be constructed 
where practicable in key risk areas to 
minimise discharge of sediment laden runoff 
from the site (e.g. banks, sediment traps, 
catch bunds). 

Not applicable The catchment areas and flow paths of the 
major drainage lines in the Development 
Envelope will be maintained. 

The Proposal is expected to result in 
alteration of natural catchment flows in some 
gullies at Western Range and Eastern 
Range.  Some ephemeral pools will be lost, 
and many will be impacted by a reduction in 
catchment and an increase in sediment load. 
However, most are still expected to receive 
surface water flows following significant 
rainfall events and are expected to maintain 
important ecological value as ephemeral 
pools. The Proponent considers that the 
potential impacts can be managed, and the 
residual impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 
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Potential Impact Avoidance Minimisation Rehabilitation Residual impact 

Changes to 
surface and 
groundwater 
quality. 

Landforms will be constructed 
to ensure separation between 
pit lakes and natural flows in 
Seven Mile Creek and 
Pirraburdu Creek.  

A Mineral Waste Management Plan, and the 
Spontaneous Combustion and ARD 
(SCARD) Management Plan will be 
implemented to ensure waste material is 
adequately geochemically characterised 
and PAF material that poses an AMD risk is 
appropriately managed.  This will involve 
encapsulation of potentially acid forming 
waste with inert material in waste dumps. 

Groundwater monitoring across the 
Development Envelope will continue in 
accordance with the Greater Paraburdoo 
Groundwater Operating Strategy.  Data will 
be reported annually within the Annual 
Aquifer Review.   

Additional pit lake modelling will be 
undertaken to confirm the predicted pit lake 
water quality closer to closure.   

Water management structures will be 
constructed where practicable in key risk 
areas to minimise discharge of sediment 
laden runoff from the site (e.g. banks, 
sediment traps, catch bunds. 

Hydrocarbon storage facilities and all 
associated connections will be constructed 
within appropriately bunded areas.   

Waste landforms at 
closure will be 
rehabilitated to ensure 
they are stable and 
revegetated. 

The pit lake that forms 
in the 4EE pit void is 
predicted to be a 
terminal sink (i.e. 
groundwater will flow 
continually towards the 
pit lake, confining 
potential impacts to the 
immediate vicinity of the 
pit void), water quality 
will have circum-neutral 
pH and TDS will steadily 
increase due to 
evapoconcentration.  

 

PAF material will remain exposed in the 4EE 
pit void at closure.  Pit lake water quality 
modelling has been completed for the 4EE 
deposit and indicates the risk of developing a 
low pH pit lake is low. 

Seepage from Paraburdoo WFSF (excluded 
from this Proposal) is expected to migrate 
slowly towards the 4EE pit during operations. 
At closure seepage is expected to remain 
largely within the confines of the WFSF, 
however additional work is required to 
understand potential alternative seepage 
pathways at closure. Seepage from the 4W 
in-pit WFSF is predicted to remain largely 
within the 4W dewatering cone of depression 
during operations. At closure the  
groundwater solute transport model showed 
that the impact of seepage from the 4W in-pit 
TSF on the southern mine lease boundaries 
was likely to be minimal.  As such, the 
Proponent considers the Proposal will be 
unlikely to have a significant residual impact 
on any environmental values related to 
groundwater. 

The Proponent considers that any residual 
impact will not be significant, and this 
Proposal can be managed to meet the EPA’s 
objective for this factor. 
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8.8. Predicted outcomes 

The key environmental values associated with inland waters identified in the Development Envelope 

that are considered relevant to the Proposal include: 

• Seven Mile Creek – a shallow alluvial aquifer adjacent to the existing Paraburdoo mining area which 

supports riparian vegetation and GDEs, and stygobotic fauna; and 

• Pirraburdu Creek, which supports riparian vegetation and GDEs, and stygobotic fauna and includes 

Ratty Springs; a place of persistent groundwater-fed pools that acts as important local fauna habitat. 

The predicted outcomes of the Proposal in relation to inland waters includes: 

• Dewatering at 4EE at Paraburdoo will lower groundwater levels in the dewatered aquifer by up to 

160 m over approximately 16 years.   

• Groundwater abstraction for dewatering at 4EE will lower groundwater levels in the alluvial aquifer 

of Seven Mile Creek, which will impact local GDEs and subterranean fauna (refer to Sections 5 and 

7, respectively).  The exact extent of the lowered groundwater levels in the alluvial aquifer is still 

subject to further hydrogeological investigation and refinement of the modelling. 

• Minor groundwater abstraction for dewatering of the 36W and 66W deposits will lower the 

watertable by 30 m and 15 m, respectively, over a period of two years per deposit. These pits will 

be backfilled at closure to prevent the formation of pit lakes.  

• A pit lake will form in 4EE.  Modelling indicates that the lake levels will take approximately 100 years 

to stabilise, although groundwater will recover to within 5 m of the final water level within 50 years.   

• PAF material will remain exposed in the pit wall (approximately 7%) at 4EE at closure; however, 

modelling indicates pit lake will be a terminal sink (i.e. groundwater will flow continually towards the 

pit lake, confining potential impacts to the immediate vicinity of the pit void), water quality will have 

circum-neutral pH and TDS will steadily increase due to evapoconcentration.  

• Surplus water will be managed via a combination of discharge into disused pit voids at 11W and 

14-16W at Paraburdoo, and limited discharge to surface water systems which will be managed such 

that discharge does not extend beyond the Development Envelope. This includes discharge of up 

to 1.7 GL/a into Pirraburdu Creek and 0.8 GL/a into Seven Mile Creek (the latter in accordance with 

an existing licence).   Minor discharge of surplus dewatering from 36W and 66W at Western Range 

will also occur for up to two years per deposit into Six Mile Creek (0.4 GL/a) and Pirraburdu Creek 

(0.5 GL/a).  As discharge will be intermittent and managed within the Development Envelope, 

impacts to hydrological regimes of surface water systems are expected to be minor and temporary.   

• Disposal of waste fines will occur into the existing Paraburdoo WFSF, with an opportunity for in-pit 

storage in the 4W pit also being investigated.  Seepage is expected to create groundwater 

mounding under the pits; however, at closure effects on groundwater chemistry are expected to be 

minimised through drying of AWT material, and, BWT, through groundwater dilution and dispersion.  

• The Proposal will not impact Surface water flows in the major creeklines within the Development 

Envelope, including Seven Mile, Pirraburdu and Six Mile creeks.    

• A number of ephemeral pools at Western Range and Eastern Range will be affected to varying 

degrees as a result of reduced catchment and sedimentation resulting from the Proposal.  However, 

modelling predicts pools will still receive surface water flows following significant rainfall events and 

continue to serve an ecological function as ephemeral sources of water within the Development 

Envelope.    

• No significant aquatic fauna assemblages have been recorded in pools potentially impacted by the 

Proposal and; therefore, any changes to surface water systems are unlikely to have a significant 

effect.   
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Through the implementation of the EPA’s mitigation hierarchy, the residual impacts of the proposal to 

inland waters are as low as reasonably practicable and the Proponent considers that the Proposal can 

be managed to meet the EPA’s objective for inland waters.   
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9. SOCIAL SURROUNDINGS 

This section describes the potential impacts to social surroundings from the proposed clearing, mining, 

alteration of the natural landscapes that form part of this Proposal and management to ensure that the 

Proposal meets the EPA’s objectives for social surroundings. 

9.1. EPA objective 

The EPA’s objective for social surroundings as described in the ESD (EPA 2019a) is to protect social 

surroundings from significant harm.   

9.2. Policy and guidance 

The following policies and guidance are relevant to the social surroundings factor: 

• EPA Statement of Environmental Principles, Factors and Objectives (2018b); 

• EPA Environmental Factor Guideline: Social surroundings (2016k); 

• EPA Instructions on how to prepare an Environmental Review Document (2018a); 

• DMP and EPA Guidelines for Preparing Mine Closure Plans (2015); and 

• Department of Aboriginal Affairs (DAA) and Department of Premier and Cabinet (DPC) Due 

Diligence Guidelines, Version 3.0 (2013).  

9.3. Receiving environment 

9.3.1. Previous studies 

The Proponent has undertaken extensive Aboriginal archaeological and ethnographic surveys within 

the Development Envelope since 1984, with approximately 65 reports prepared since this time.  Table 

9-1 summarises the technical studies undertaken, and Figure 9-1 shows locations of heritage surveys 

within and in the vicinity of the Development Envelope.  A summary report of the heritage works 

undertaken to support the Greater Paraburdoo Iron Ore Hub Proposal is present in Appendix 9 (Rio 

Tinto 2020c).   

Many of the reports contain information which is of a sensitive nature to the Yinhawangka People.  The 

information and assessment in this section is of general nature only and excludes specific cultural 

information that may be contained within the Development Envelope.  Surveys and investigations have 

been undertaken in consultation with and regularly accessed by the Yinhawangka People.   

A Visual Impact Assessment was undertaken by Rio Tinto (2019i; Appendix 9) to evaluate the predicted 

visual impact of the Proposal for sites with the greatest potential for visual impact as well as sites of 

cultural significance. 

Table 9-1:  Summary of technical studies for social surroundings  

Report and author* Summary Study date 

A Preliminary Investigation of the Area 
Proposed for Development by Hamersley 
Iron Pty Ltd. Paraburdoo, Pilbara, 
Western Australia.  Kee, S.; Strawbridge, 
L.; Tonkinson, R.  

This report details the results of archaeological 
and ethnographic surveys of the area proposed 
for developed by Hamersley Iron Pty Limited. 
The proposed development area refers to: 
ML252 SA sections 18 and 19, ML4 SA section 
238, and a transport conveyor extending 17 km 
to the west of aforementioned areas. This area 
to the west for the proposed conveyor is located 
on ML4 SA sections 236 and 237.  Level of 
recording: Not applicable 

February 1985 
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Report and author* Summary Study date 

Report on an Ethnographic Aboriginal 
Heritage Survey of Mine Extension Areas 
at the Paraburdoo Mine, Pilbara, Western 
Australia.  
McDonald, E.; Choo, S.  

Details results of an ethnographic survey of 
areas designated for mine extensions at the 
Paraburdoo mine (23E, 24E, 32E, 37E, 39E and 
42E).  Level of recording: Site avoidance 

December 1997 

Report on an Ethnographic Aboriginal 
Heritage Survey of Mine Extension Areas 
at the Paraburdoo Mine, Pilbara, Western 
Australia.  
McDonald, E.; Choo, S.  

This report details the results of an ethnographic 
survey of areas designated for mine extensions 
at Eastern Range, Paraburdoo. Specifically, 
areas: 23E, 24E, 32E, 37E, 39E and 42E.  Level 
of recording: Site avoidance 

May 1998 

The Report of an Aboriginal 
Archaeological Survey in the Eastern 
Ranges Project Area, Paraburdoo, 
Pilbara, Western Australia - Volumes 1, 2.  
Hook, F.; Jackson, G.; Martin, C.; Veitch, 
B. 

This report outlines the results of archaeological 
survey in the Eastern Range project area. 
Proposed works include open-pit locations, 
proposed waste dumps, and other mine 
infrastructure areas at Eastern Range.  Level of 
recording: Site identification 

June 1998 

The Report of an Aboriginal 
Archaeological Survey in the Eastern 
Range Project Area, Paraburdoo, Pilbara, 
Western Australia - Volume 1.  Hook, F.; 
Jackson, G.; Martin, C.; Veitch, B. 

This report presents the methods employed in 
and the results obtained from a series of 
archaeological surveys of five proposed open-
pit locations, nine proposed waste dumps, and 
six other proposed mine infrastructure areas at 
Eastern Range.  Level of recording: Site 
avoidance 

June 1998 

A Report on Aboriginal Heritage 
Investigations - A Proposed Drilling 
Program, Western Range Exploration 
Area, Pilbara, Western Australia. 
McDonald, E.; Burke, S.  

Presents results of archaeological and 
ethnographic surveys conducted for the 
purposes of identifying heritage sites within 
eight drill pads, access tracks and the footprint 
of the then proposed campsite for Western 
Range.  Level of recording: Site avoidance 

February 1999 

A Report of an Aboriginal Archaeological 
Heritage Assessment of the Ratty Springs 
Drilling Program Area, near Paraburdoo, 
Pilbara, Western Australia.  Hook, F. 

Details results of archaeological survey 
conducted for the proposed Ratty Springs 
drilling program area near Paraburdoo.  Level of 
recording: Site avoidance 

March 1999 

A Report on an Aboriginal Heritage 
Survey - Ethnographic: A Proposed 
Drilling Program, Ratty Springs, near 
Paraburdoo, Pilbara, Western Australia. 
McDonald, E. 

Details results of ethnographic survey 
conducted for the proposed Ratty Springs 
drilling program near Paraburdoo.  Level of 
recording: Site avoidance 

September 1999 

The Report of an Aboriginal 
Archaeological Survey of three Proposed 
Waste Dump Extension Areas, 
Paraburdoo Mine, Pilbara, Western 
Australia. Hook, F. 

Outlines the methods and results obtained from 
an archaeological survey of three proposed 
waste dump extension areas (4W South, 4E 
South and 10E) within the Paraburdoo mining 
area.  Level of recording: Site identification 

December 1999 

A Report on an Aboriginal Heritage 
Survey (Ethnographic) of Proposed 
Waste Dump Extensions, Paraburdoo, 
Pilbara, Western Australia. McDonald, E. 

Outlines the results obtained from an 
ethnographic survey of three proposed waste 
dump extension areas (4W South, 4E South and 
10E) within the Paraburdoo mining area, located 
on the southern side of the Paraburdoo Hill.  
Level of recording: Site identification 

December 1999 
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Report and author* Summary Study date 

A Second Addendum Report to: Hook, F. 
(1999) The Report of an Aboriginal 
Archaeological Survey of Three Proposed 
Waste Dump Extension Areas, 
Paraburdoo Mine, Hamersley Plateau, 
Western Australia.  Paraburdoo Tailings 
Dam Development Project, Pilbara, 
Western Australia. Hook, F.; Martin, C.  

This report details the methods employed in and 
the results obtained from an archaeological 
survey of the proposed Paraburdoo tailings dam 
development project located to the south of the 
Paraburdoo mine (4W South, 4E South and 10E 
waste dumps).  Level of recording: Site 
avoidance 

May 2002 

A report of an Aboriginal heritage 
assessment of the Channar Mine Access 
Haul Road and three borrow pits, near 
Paraburdoo, Pilbara, Western Australia. 
Veitch, B.; Hook, F.; Fish, W.  

Details the methods employed in and results 
obtained from an archaeological survey of the 
Channar mine access haul road located 
between the Paraburdoo and Channar mines 
and three proposed borrow pits located along 
the haul road.   Level of recording: Site 
avoidance 

July 2002 

Aboriginal Ethnographic Survey, Western 
Range Exploration Drilling Program 
(36W, 44W and 50W), Pilbara, Western 
Australia. McDonald, E. 

Outlines results of an ethnographic survey of 
three drilling areas within the Western Range 
project area (36W, 44W and 50W).  Level of 
recording: Site identification 

February 2003 

A Report of an Aboriginal Heritage 
Assessment of the Proposed 2002 
Western Range Drilling Areas and 
Proposed Road Realignments, near 
Paraburdoo, Pilbara, Western Australia. 
Hook, F.; Martin, C.; Hammond, C.; Dias, 
A.  

Outlines the methods employed in and the 
results obtained from an archaeological survey 
of the proposed Western Range drilling areas 
(50W, 44W, 36W and extensions), exploration 
drilling camp and two proposed Johnny's Gorge 
road realignments.  Level of recording: Site 
avoidance 

March 2003 

First Addendum to: Hook, F., C. Martin, C. 
Hammond and A. Dias.  ‘A Report of an 
Aboriginal Heritage Assessment of the 
Proposed 2002 Western Range Drilling 
Areas and Proposed Road Realignments, 
near Paraburdoo’. Pilbara, Western 
Australia.  
Dias, A.; Hook, F.; Di Lello, A.  

Outlines the methods employed in and the 
results obtained from an archaeological survey 
of the proposed 2002 Western Range drilling 
areas in 61W and 66W and proposed Johnny's 
Gorge road realignments.  Level of recording: 
Site avoidance 

June 2003 

Results of an Ethnographic Heritage 
Survey: Eastern Range Operations, 
Pilbara, Western Australia. Stevens, R. 

Presents methods used in and results obtained 
from an ethnographic survey of proposed 
extensions to existing mine pits at Eastern 
Range (18E, 4E, 4W, 3W and 11W).  Level of 
recording: Site avoidance 

April 2004 

Report on an Ethnographic Aboriginal 
Heritage Survey of the Paraburdoo 
Tailings Dam Infrastructure Project at the 
Paraburdoo Mine, Pilbara, Western 
Australia. McDonald, E. 

This report outlines the results of an 
ethnographic survey of the proposed tailings 
dam at Paraburdoo mine. The development 
involved the construction of downstream 
infrastructure including water pipelines, 
drainage channels, associated pumping 
facilities and access tracks.  Level of recording: 
Site identification 

March 2005 

A report on Aboriginal Heritage 
Investigations Ethnographic Survey for 
Aboriginal sites, Western Range 
Exploration Drilling Program, Pilbara, 
Western Australia. McDonald, E.; Venz, 
T.  

Details the results of an ethnographic survey of 
proposed drilling areas (50W, 61W and 66W) 
and related infrastructure for Western Range.  
Level of recording: Site identification 

June 2005 
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A report on Aboriginal Heritage 
Investigations Ethnographic Survey for 
Aboriginal sites, Western Range 
Exploration Drilling Program (50W, 61W 
& 66W) Pilbara, Western Australia. 
McDonald, E. 

Details the results of an ethnographic survey of 
proposed drilling areas (50W, 61W and 66W) in 
Western Range.  Level of recording: Site 
identification 

June 2005 

Aboriginal Heritage Survey of the 
Proposed Paraburdoo Gas Pipeline 
Route, Pilbara, Western Australia. 
Mulvaney, K.; Martin, C.  

This report outlines the results of an 
archaeological and ethnographic survey 
conducted for the proposed Paraburdoo mine 
gas pipeline route. The route is linear running 
from the Goldfields Gas Transmission Line to 
the Paraburdoo mine (ML246 SA).  Level of 
recording: Site avoidance 

August 2005 

The Report of an Indigenous 
Archaeological Heritage Assessment of 
the proposed Haul Road between 
Paraburdoo and the Eastern Range Mine 
Sites, Paraburdoo, Pilbara, Western 
Australia. Hammond, C. 

Details the results of archaeological survey of 
two proposed alternatives for an Eastern Range 
haul road, both of which link the Paraburdoo 
mine site with the Eastern Range mine site.  
Level of recording: Site avoidance 

January 2007 

An Indigenous archaeological 
assessment of two sections of the 
proposed Paraburdoo Power line 
between the Paraburdoo mine and 
Paraburdoo township, Pilbara, Western 
Australia. Thomason, H.; Hammond, C. 

This report details the results of an 
archaeological survey of the proposed 
Paraburdoo Powerline.  Level of recording: Site 
identification 

April 2009 

A Yinhawangka People and Innawonga 
Bunjima People Ethnographic Site 
Identification Clearance Survey of the 
Proposed Expansion to the Paraburdoo 
Mine, Pilbara, Western Australia. 
Woman's Survey. 
Williams, R. 

This report details the results of an ethnographic 
survey of the then proposed expansion to the 
Paraburdoo mine.  Level of recording: Site 
identification 

January 2010 

An Addendum to the Report on the 
Aboriginal Archaeological Heritage 
Assessment of the Turee Creek 
Exploration Drilling Program, near 
Paraburdoo, Pilbara Region.  
Hammond, C. 

This report details the results of an 
archaeological survey of a series of seven areas 
adjacent and within the Eastern Range mine, on 
ML4 SA Sec236 4km south-south-west of 
Paraburdoo.   Level of recording: Site 
identification 

February 2010 

Report of an Ethnographic Aboriginal 
Heritage Survey of Various Work 
Programs in the Paraburdoo & Eastern 
Range in Tenements AML70/265, 
AML70/04 & AML70/246 in Yinhawangka 
Country, Pilbara, Western Australia. 
Morgan, S. 

Ethnographic surveys of proposed extension 
and drilling projects within the Channar, Eastern 
Range and Paraburdoo mine sites. The areas 
extend east from mine sites at Paraburdoo to 
Channar, and also include proposed works at 
the Paraburdoo airport. Work programs include 
installing a ring road at the Paraburdoo airport, 
protection of Wanu Wanu through construction 
of a berm or earthen barrier, Paraburdoo 
magazine upgrade works and nearby pit and 
waste dump extensions, 37E development area, 
Eastern Range drilling program and land bridge, 
and a proposal to develop Channar operations 
west area.  Level of recording: Site identification 

May 2011 
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Report of an Indigenous Archaeological 
Assessment of Several Proposed 
Extension and Expansion Projects, 
Channar, Pilbara, Western Australia. 
Hammond, C.; Seah, I.; Craig, T.  

Results of archaeological survey of six proposed 
project extensions and expansions at the 
Channar and Paraburdoo mines.  These include 
waste dump extensions at 64E5, continuous 
development of 94E pit, permit extension of 
94E1, protection of drilling material towards 
Seven Mile Creek, Paraburdoo heavy haul road 
security area, and Paraburdoo Radio Hill access 
security.  Level of recording: Site identification 

July 2011 

Report on an Aboriginal Heritage 
Assessment of Ratty Springs, WR01-A20 
(Garrabagarrangu), & Pirraburdu Creek 
(Site Identification Survey), and, Turee 
Syncline and Western Range 36W (Work 
Area Survey), Located at Western Range 
near Paraburdoo, Pilbara, Western 
Australia. De Gand, D. 

This report details the results of an ethnographic 
survey of Ratty Springs, Pirraburdu Creek, 
Garrabagarrangu (WR01-A20), Turee Syncline, 
and area WR36W, all near Paraburdoo.  Level 
of recording: Site identification 

January 2012 

A Report of an Indigenous Archaeological 
Assessment of Western Range Drilling 
Program Area, Paraburdoo, Pilbara, 
Western Australia. Edwards, K.; Martens, 
T.; Sinclair, L. 

This report details the archaeological survey of 
45 Aboriginal archaeological sites. The work 
outlined forms part of the Yinhawangka 
Comprehensive Scope project, a large project 
designed to facilitate planned exploration 
drilling, the expansion of existing pits and 
dumps, and the construction of new pits, dumps 
and associated infrastructure within the 
Yinhawangka Native Title areas in the Greater 
Paraburdoo and Greater West Angelas areas.  
Level of recording: Site identification 

April 2013 

Results of a Section 18 Consultation & 
Ethnographic Site Identification Heritage 
Survey for Western Turner Syncline 
Project and Paraburdoo Airport, Pilbara, 
Western Australia. Morgan, S. 

Details the results of an ethnographic survey of 
two proposed work programs, the first for the 
Western Turner Syncline project and the second 
for the Paraburdoo airport.   Level of recording: 
Site identification 

June 2013 

Results of an Ethnographic Heritage 
Survey Eastern Range Area of Greater 
Paraburdoo Operations, Pilbara, Western 
Australia. Site Identification & Section 18 
Consultation. Morgan, S.  

This report outlines the results of an 
ethnographic survey of a proposed work 
program to carry out expansion work in the 
Eastern Range area, approximately 8 km south 
of Paraburdoo township.  Level of recording: 
Site identification 

July 2013 

Results of Ethnographic Heritage 
Surveys at Various Expansion & 
Resource Evaluation Projects at Greater 
Paraburdoo Operations Area, Turee 
Syncline & Western Turner Syncline in 
Tenements AML70/0004, AML70/00246, 
AML70/00265, E47/01478. Paraburdoo, 
Pilbara, Western Australia. Morgan, S. 

Details the results of an ethnographic survey of 
proposed resource evaluation drilling and 
expansion projects at Greater Paraburdoo, 
Turee Syncline and Western Turner Syncline.  
Level of recording: Site avoidance 

July 2013 

A Report of an Aboriginal Archaeological 
Assessment of Survey Areas within Ratty 
Springs; Western Range; Channar; 
Paraburdoo; and Eastern Range, all 
within the Greater Paraburdoo Area, 
Pilbara, Western Australia. Tierney, H.; 
Spooner, N. 

This report presents the results of an 
archaeological survey of multiple areas within 
the Greater Paraburdoo area.  The Greater 
Paraburdoo project was an extensive program 
of works designed to facilitate planned mine 
development, pit, dump and infrastructure 
development, and evaluation drilling. The areas 
surveyed included Ratty Springs, Western 
Range 36W-11W, Channar mine, Paraburdoo 
mine, and Eastern Range mine.  Level of 
recording: Site identification 

August 2014 
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A Report of the Archaeological Site 
Assessment Survey for an Evaluation 
Drilling Program, Mine Tailing Storage 
Facility Expansion and a Temporary 
Mobile Camp within the Greater 
Paraburdoo Project, Pilbara, Western 
Australia.  Craig, T.; Bell, A.; Wadsworth, 
T. 

This report outlines the results of an 
archaeological survey of areas within the 
Greater Paraburdoo area.  The project areas are 
associated with a range of planned activities 
including the expansion of the Paraburdoo 
WFSF, evaluation drilling and the construction 
of a temporary mobile camp.  Level of recording: 
Site assessment 

December 2014 

Report of an Aboriginal Heritage 
Ethnographic Site Avoidance Survey of 
proposed development activities at Rio 
Tinto’s Paraburdoo Operations, Pilbara, 
Western Australia. Morgan, S. 

Ethnographic survey results of proposed 
resource evaluation drilling programs at 
Channar and Dogger's Gorge, and the 
construction of a land bridge located near the 
Channar pits.  Level of recording: Site avoidance 

June 2015 

A Report of the Aboriginal Archaeological 
Site Location and Assessment Recording 
Level 1 Survey of the Proposed Channar 
and Dogger's Gorge Drilling Program, 
Pilbara, Western Australia. McDermott, 
JJ. 

This document details the results of an 
archaeological survey of the Channar and 
Dogger's Gorge drilling program.  Level of 
recording: Site location & assessment 

September 2015 

Report of a Yinhawangka (YHW) Site 
Avoidance Ethnographic Heritage Survey 
for Rio Tinto at Greater Paraburdoo 
Operations, Pilbara, Western Australia.  
Morgan, S. 

Details the results of an ethnographic survey of 
proposed exploration drilling at Turee South and 
evaluation drilling at Eastern Range.  Level of 
recording: Site avoidance 

November 2016 

Report of a Yinhawangka Site 
Assessment Ethnographic Heritage 
Survey for Rio Tinto Iron Ore at Greater 
Paraburdoo Operations, Pilbara, Western 
Australia.  Morgan, S. 

This report details the results of an ethnographic 
survey of the proposed expansion to the current 
Paraburdoo WFSF southern cell.  Level of 
recording: Site assessment 

November 2016 

A Report on the Archaeological 
Assessment for the Paraburdoo and 
Western Turner Syncline Evaluation 
Drilling Program. Greater Paraburdoo, 
Pilbara, Western Australia Trip 2 
November 2016.  
Archae-aus Pty Ltd 

Details results of archaeological survey 
conducted for the Paraburdoo and Western 
Turner Syncline evaluation drilling programs.  
Level of recording: Site bypass 

April 2017 

Report On Aboriginal Archaeological 
Assessments Of Three Survey Areas 
Within The Western Range Mine 
Development Project Area, Pilbara, 
Western Australia.  Ryan, R.; Stedman, 
J., (Archae-aus Pty Ltd) 

This report details the results of archaeological 
surveys of the Western Range.  Level of 
recording: Site location & assessment 

September 2018 

Report On Eleven Aboriginal Rock 
Shelter Sites Within The Western Range 
Project Area, Paraburdoo, Pilbara, 
Western Australia.  Archae-aus Pty Ltd 

This report details the results of archaeological 
survey and recording of nine previously 
identified rockshelter sites within Western 
Range.  Level of recording: Site location & 
assessment 

April 2019 

Ethnographic Site Avoidance & Site 
Assessment Survey, For The Greater 
Paraburdoo - Western Turner Syncline; 
Western Range Project, Pilbara, Western 
Australia.  Bruckner, D.; Marsh, M. 

This report details the results of an ethnographic 
survey of Western Turner Syncline S17 and 
Western Range. Works included potential waste 
dumps, infrastructure realignment and future 
mining pits.  Level of recording: Site avoidance 
& site assessment 

May 2019 
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Report On Aboriginal Archaeological 
Assessments And Site Recording For 
The Western Range And Western Turner 
Syncline Mine Developments, Greater 
Paraburdoo And Tom Price Operations, 
Pilbara, Western Australia.  Archae-aus 
Pty Ltd 

This report details the results of archaeological 
survey of areas within the Western Range and 
Western Turner Syncline areas.  Level of 
recording: Site location & assessment 

June 2019 

Ethnographic Site Avoidance, Site 
Assessment Survey And S18 
Consultation, For Western Range Project, 
Pilbara, Western Australia.  Bruckner, D.; 
Marsh, M. 

Results of an ethnographic survey of proposed 
developments at Western Range. Works include 
potential waste dumps, infrastructure 
realignment and future mining pits.  Level of 
recording: Site avoidance & site assessment 

September 2019 

*Note these reports have not been included in the reference list in Section 14, rather the reports tabled illustrate the range and 

history of work undertaken in the Proposal area as summarised in Rio Tinto 2020b 
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9.3.2. Amenity and land use 

The Development Envelope is relatively remote; south of Paraburdoo, approximately 62 km south of 

Tom Price and approximately 400 km inland, east of Coral Bay.  Generally, the visual landscape within 

the region is described as being natural in appearance, although there are some localised areas of 

highly modified landscape as a result of mining.   

The current and potential mining projects in the region, in addition to the Proposal, include: 

• Rio Tinto: existing Paraburdoo and Eastern Range operations occurring within the Development 

Envelope and the Channar operations located approximately 5 km southeast from Eastern Range; 

• Rio Tinto: Turee Syncline Proposal, approximately 30 km northeast; 

• West Pilbara Iron Ore: Hardey Proposal, approximately 22 km northwest; and  

• Rio Tinto: Greater Tom Price operations, approximately 62 km north. 

There are also pastoral leases that intersect the Development Envelope; Rocklea Station to the north-

east. Mininer Station to the south, as well as a minor intersection with Ashburton Downs Station in the 

south-west corner of the Development Envelope (as outlined in Figure 1-2).  

The closest town to the Development Envelope is Paraburdoo, located approximately 6 km to the 

north/northwest.  There are no recreational camp sites surrounding the Development Envelope.  Site 

access is via access roads for the existing Greater Paraburdoo operations.   

There are no significant landscape features such as mountains or peaks in proximity to the Proposal.  

The closest significant landscape feature is Mt Sheila located approximately 46 km north of the 

Development Envelope and as such the Proposal is not expected to be visible from this location.  

Karijini National Park is approximately 28 km northeast of the Development Envelope.  There are very 

few significant features within the most south-western portion of the national park (the nearest section 

of the park to the Development Envelope).  The closest significant feature is Mt Bennett (1,083 m high) 

approximately 47 km northeast of the Development Envelope and the Proposal is not expected be 

visible from that location.   

9.3.3. Heritage  

The Development Envelope is entirely within the traditional lands of the Yinhawangka People, under the 

Yinhawangka Native Title Claim (WCD2017/003).  The Proponent has a Claim Wide Participation 

Agreement (CWPA) and an Indigenous Land Use Agreement (ILUA) with the Yinhawangka People 

(collectively referred to as ‘the Agreement’) with the latter being registered with the National Native Title 

Tribunal on 5 July 2013.  The CWPA commits the Proponent and the Yinhawangka People to work 

together on country to manage and maintain the areas in which the Proponent operates.  The CWPA 

sets clear guidelines for processes such as land access, life of mine planning, tenure, cultural heritage 

management and environmental approvals, employment and training, business development, cultural 

awareness training and communication requirements.  

Extensive archaeological and ethnographic surveys have been undertaken over the majority of the 

Development Envelope since 1998, which help inform the heritage values of the area.  Surveys are 

ongoing and will continue into 2020.  These surveys have been undertaken with full participation and 

involvement of the Yinhawangka People (Rio Tinto 2019d).  Surveys have identified rich and diverse 

heritage, archaeological and ethnographic features and sites within the Development Envelope.  These 

include artefact scatters, quarries, rock shelters, ochre sources and scarred trees (Rio Tinto 2019e). 

The abundance and diversity of heritage sites within the Development Envelope is thought to be, in part 

due to the presence of significant creeks including Seven Mile Creek and Pirraburdu Creek, and readily 

accessible naturally formed rock shelters (Rio Tinto 2018f).   
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Some sites at Western Range contain heritage features (which include walling within rock shelters, 

modified wooden artefacts and grinding patches), considered to be under-represented in the Pilbara 

archaeological record and; therefore, considered of high archaeological significance to the Yinhawangka 

People (Rio Tinto 2019e).   

Given that the Proposal lies within the land of the Yinhawangka People, consultation regarding 

management of significant sites is continuing to be undertaken between the Yinhawangka People and 

Rio Tinto.  The identification and management of heritage sites within the traditional lands of the 

Yinhawangka People is in accordance with the principles and practices outlined within Rio Tinto’s 

Communities and Social Performance Guidelines, the Rio Tinto Cultural Heritage Group Procedure, and 

the heritage protocols within the Yinhawangka People CWPA.   

Rio Tinto and the Yinhawangka People together have developed a Cultural Heritage Management Plan 

(CHMP) relevant to the Development Envelope.  The CHMP provides protocols and procedures for the 

management of heritage sites situated within the Development Envelope.  The CHMP assists Rio Tinto 

in complying with the CWPA, legislation (federal and state), as well as Rio Tinto’s own cultural heritage 

standards and guidelines (Rio Tinto 2019f).  The CHMP will inform the management of potential impacts 

to cultural heritage matters resulting from implementation of the Proposal (Rio Tinto 2019f).     

Sites of Special Significance  

During the consultation and development of the CWPA, the Yinhawangka People identified two Sites of 

Special Significance (SoSS) that are within the Development Envelope.  The Proponent recognises the 

significance of these areas.  The sites are:  

• Gardagarli (ID: 7287; Johnny’s Gorge and Ratty Springs) located along Pirraburdu Creek north of 

the range; and  

• Garrabagarrangu (ID: 19444; Red Ochre Quarry) located south of the Western Range 36W 

deposit.   

Gardagarli is regularly accessed by the Yinhawangka People under the existing Greater Paraburdoo 

Operations (GPO) Yinhawangka and Rio Tinto Land Access Protocol.  

Garrabagarrangu (Red Ochre Quarry) is located on the south side of the Western Range near the 36W 

deposit.  The site is accessed under the Yinhawangka and Rio Tinto Land Access Protocol, where a 

select few Yinhawangka People visit the site on an annual basis for cultural purposes.   

Other sites of heritage significance 

The local water systems of the Greater Paraburdoo area are of high cultural significance for the 

Yinhawangka People as they are central to the customs, lore and spiritual beliefs for their community.  

Water for the Yinhawangka People is considered the centre of life for flora and fauna, humans and the 

spiritual and cultural life of the people and landscape (Rio Tinto 2018f).  More specifically, the waterways 

and pools at Eastern Range and Western Range have associations with camping and ceremonial 

activities (Rio Tinto 2019c).   

Other sites of significance to the Yinhawangka People include rock shelters with unusual archaeological 

features such as wooden artefacts and structures identified at Western Range, and ochre sources.   

9.3.4. Consultation  

The Proponent currently consults with the Traditional Owners regarding the protection and management 

of cultural heritage sites on a six-monthly basis at Local Implementation Committee meetings and the 

six-monthly Yinhawangka Heritage and Environment Sub-committee meetings.  Given the significance 

of water features to the Yinhawangka People, there has been specific consultation regarding hydrology, 

hydrogeology, GPO water management, the intent for 4EE to be left as a pit lake and overview of the 

Western Range mine.   
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A summary of formal consultation undertaken to date between Rio Tinto and the Yinhawangka 

Traditional Owners is outlined in Table 3-1.  Such consultation has included discussion of both broad 

issues and detailed heritage considerations.  The main concerns that have been raised are in relation 

to the long term alteration to the cultural landscape of the area and the regional hydrological regime.  

There has been and will continue to be consultation with the Yinhawangka People regarding water 

management strategies and water related issues that may arise as a result of Proposal activities.  This 

on-going consultation will ensure that sustainable management of water in the broader cultural 

landscape is addressed, as well as the community’s values and concerns.   

There have been previous consultations with the Yinhawangka People regarding other Iron Ore 

expansions on their Country, and a similar approach will be undertaken for this Proposal to ensure a 

sustainable and consistent approach to water management.  This inclusivity and ongoing engagement 

with the Yinhawangka People is aligned with Rio Tinto’s Water Strategy.   

There has also been consultation with the Yinhawangka People regarding the management of 

Garrabagarrangu (Red Ochre Quarry) due to its proximity to the proposed 36W deposit and associated 

mineral waste dumps.  The Yinhawangka elders and YAC representatives have been presented with 

pre and post mining visualisations of the site and the Proposal footprint to prompt meaningful 

discussions with the key knowledge holders regarding adequacy of proposed management strategies.  

The importance of Yinhawangka People having ongoing access to Garrabagarrangu has also been an 

integral part of these discussions. 

Yinhawangka and the Proponent will continue to work together in developing the management of 

heritage sites and specific places of significance relevant to the Yinhawangka People.     

9.4. Potential impacts 

Based on surveys and assessments completed to date, implementation of the Proposal has the potential 

to result in the following direct impacts to Social Surroundings:  

• Disturbance of sites of cultural heritage significance.  

• Changes to local landforms which may result in altered visual landscape within the region. 

Indirect impacts include changes to the physical and biological attributes of the environment, including 

hydrology, which may impact the values associated with significant heritage sites. 

The following are characterised as key sensitive receptors that may be directly or indirectly impacted as 

a result of this Proposal:  

• Pirraburdu Creek (specifically Gardagarli [Johnny’s Gorge/Ratty Springs]); 

• Garrabagarrangu (Red Ochre Quarry); and    

• Paraburdoo town (along with Paraburdoo Airport and Paraburdoo Road).  

  




