








 

 

BHP Mt Keith Satellite Project 
 

iii  
 

 

Figure ES1: MKS Regional Context 
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Figure ES2: MKS Proposal Development Envelope and Disturbance Footprint  
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Figure ES3: MKS Proposal Indicative General Layout 
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The 28 fauna survey sites within 
the Study Area have yielded 135 
vertebrate species, comprising 17 
mammals, 77 birds and three 
frogs.  
 
A number of conservation 
significant species have been 
recorded in the vicinity of the 
Development Envelope (e.g. Night 
Parrot, Black-footed Rock-wallaby, 
Mallee Fowl). Recent survey 
efforts did not record any of these 
species in the Development 
Envelope or the wider Study Area. 
 

Lighting designed to illuminate designated operations 
areas rather than the surrounding landscape. 
 
Continued biannual weed monitoring and targeted 
spraying program at NMK to minimise existing weed 
populations and reduce potential spread to MKS via 
transport route. 
 
Implement biannual weed monitoring and targeted 
spraying program at MKS following completion of land 
clearing activities and during operations and closure 
activities. 
 
Firefighting equipment will be located on site and 
emergency personnel will be trained in fire response 
 
A Hot Work Permit system will be implemented. 
All machinery and vehicles undertaking clearing 
activities will be fitted with firefighting equipment. 
 
Proposal site induction to include information on 
prevention and management of fires 
 
Putrescible waste materials to be stored in bins with lids 
and transferred to Mt Keith operations for disposal 
 
No feeding of native animals 
 
Designated speed limits on access and haul roads to 
reduce fauna strikes 
 
Removal of dead fauna away from edges of roads 
 
Mitigation actions for creek crossings within Jones Creek 
discussed in Section 8. 
 
Rehabilitate 
Waste dumps and general disturbance areas to be 
rehabilitated in accordance with the Proposal Mine 
Closure Plan (Appendix E). 

restricted to creek crossings, with remaining riparian 
vegetation undisturbed and is considered to be minor.  
 
A risk assessment of potential impacts was undertaken 
based on known distribution, records from within the Study 
Area, suitable habitat and likelihood of occurrence. In all 
cases for Priority species that may occur within the 
Development Envelope, the risk have been assessed as low. 
 
The remaining available habitat in the region and proximity 
to protected habitat within the Wanjarri Nature Reserve 
reduces the risk of significant impact to local and regional 
populations of conservation significant vertebrate and SRE 
invertebrate species. 
 
NiW considers that the Proposal meets the objective for this 
factor. 
 

Environmental Factor: Subterranean Fauna EPA Objective: To protect subterranean fauna so that biological diversity and ecological integrity are maintained 
Existing Environment Potential Impact Management Measures Predicted Outcome 
The geology of the Project area is 
generally a low porosity peridotite 
komatiite ultramafic located in the 
Archean Agnew-Wiluna 
greenstone belt with lozenges of 
adcumulate ultramafic or dunite, 

Removal of habitat through excavation of the 
proposed mining pits, Goliath and Six Mile 
Well; and 
Drying out of habitat through the lowering of 
the groundwater table associated with mine 
pit dewatering. 

Avoid 
Avoidance and minimisation measures to mitigate the 
impacts of mining excavation and associated 
groundwater drawdown on components of the 
subterranean fauna assemblage recorded are limited.  
Proposed mining areas are well defined that will insure 

The proposed development of the Goliath and Six Mile Well 
pits are not considered to represent a significant residual 
impact to the stygofauna values recorded from parts of the 
Study Area.  Under the residual impact significance model 
the proposed areas of impact associated with the 
development of Goliath and Six Mile Well pits are not 
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which host the nickel sulphide 
deposits (MWES Consulting 
2017b). 
 
The Proposal is located within the 
upper catchment of the Jones 
Creek which is a lateral tributary 
system, incised into the Barr-Smith 
Range. The majority of runoff for 
this ephemeral water course is 
received from the upper 
catchment, which covers an area 
of 64.1 km2. In large flood events, 
water is rapidly shed from this part 
of the catchment into the creek, 
aided by the rocky nature of the 
terrain. The terminus for the creek 
is a large floodplain area to the 
south west, containing a number 
of claypans (MWES Consulting 
2017b). Beyond this, drainage 
becomes increasingly diffuse, 
before encountering the 
Yakabindie calcrete and reaching 
Lake Miranda, located within the 
Carey Palaeodrainage system 
(Wetland Research and 
Management 2005) (Stantec, 
2017b). 
 
This catchment lies within the 
larger catchment of an ancient 
river system, the Carey 
Palaeodrainage, which once 
flowed south east into the Eucla 
Basin. Major fresh and hypersaline 
aquifers are contained within the 
palaeodrainage ground waters. 
Groundwater resources within the 
Carey Palaeodrainage catchment 
include calcrete, fractured rock 
and unconfined regolith (alluvial 
and colluvial) aquifers, a number 
of which are important in 
maintaining local stygofauna 
assemblages (Outback Ecology 
2008, 2012a, b, d, Subterranean 
Ecology 2011a, Wetland Research 

 
Changes to groundwater quality and 
chemistry through increase in sediment load 
in run-off from mine associated activities into 
tributaries leading to reduction in surface to 
groundwater infiltration rates lessening influx 
of resources (e.g. nutrients, oxygen); and  
Contamination of groundwater by fuel spills. 

only target areas will be disturbed, thereby limiting 
impact area to proposed limits. 
Goliath pit and the northern portion of the Six Mile Well 
pit were found to not host suitable subterranean fauna 
habitat.  
Dewatering will be limited to the extent that is required 
for mining to occur. 
Construction and maintenance of surface water drainage 
systems to control and contain run-off from mining areas 
and divert clean stormwater away from pits and other 
mining disturbance areas.  
Drainage alongside transportation corridor to control run-
off and divert clean stormwater away from access ways 
and topsoil stockpiles. 
Fuel storage to be maintained with self bunded facilities. 
Hydrocarbon contaminated soil and materials to be 
removed for disposal or remediation  
Avoidance of Jones Creek riparian zone other than for 
creek crossings. 
Rehabilitation 
The specific rehabilitation of subterranean fauna habitat 
has not been attempted before and will not be attempted 
for the Goliath and Six Mile Well pits.   
Post cessation of mining, Six Mile Well pit will be 
completely backfilled so groundwater levels will return 
close to baseline levels in the long term.  
Proposal disturbance areas to be rehabilitated in 
accordance with the Proposal Mine Closure Plan 
(Appendix E). 
Likely Rehabilitation Success 
It is not expected that the depauperate subterranean 
fauna environmental values would return within the 
backfilled pit area. However, outside of the backfilled 
mine pit within the groundwater drawdown impact zone, 
subterranean fauna environmental values are 
considered likely to recover with natural restoration of 
groundwater levels 

recognised as hosting high biological values or 
representative of high biodiversity. In addition, the proposed 
impacts are not considered likely to result in any 
subterranean species being listed as specially protected or 
threatened.  The proposed Project is considered to not pose 
a risk to the long-term survival of any known troglofauna 
species as no species were collected from the within the 
proposed impact areas.  
For stygofauna, the two stygobitic species, Atopobathynella 
sp. OES11 and Gomphodella sp. IK2, recorded from within 
proposed Six Mile Well groundwater drawdown impact areas 
only, are considered to have distributions that extend beyond 
the impact zones through a network of hydraulic connections 
between the southern habitable portion of the Six Mile Well 
regolith aquifer and the alluvial, regolith and fractured rock 
groundwater systems associated with the Jones Creek 
drainage system. The broader distributions of both species is 
supported by the wider distribution of Atopobathynella sp. 
OES8 and relatively high haplotype diversity of 
Atopobathynella sp. OES11.  
The development of the Six Mile Well and Goliath pits and 
associated dewatering is considered to not pose a long term 
conservation risk to stygofauna and that the EPA objective 
for this factor can be met. 
 
Nickel West considers that development of the Six Mile Well 
and Goliath pits and associated dewatering will not pose a 
long term conservation risk to stygofauna and that the EPA 
objective for this factor can be met. 
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Environmental Factor: Inland water environmental quality EPA Objective: To maintain the quality of groundwater and surface water so that environmental values are protected 
Existing Environment Potential Impact Management Measures Predicted Outcome 
Regionally the Proposal 
Development Envelope is located 
within the Lake Miranda catchment 
and at a local level, the upper 
reaches of the Jones Creek 
catchment.  Jones Creek is an 
ephemeral water course which 
drains the largest catchment of the 
Barr Smith Range and includes a 
well-defined creek-bed which 
crosses the lower valley alluvial 
slopes and discharges to a 
Claypan near the valley axis.  
Generally the baseline water 
quality is low salinity, low turbidity, 
low levels of nickel and zinc with 
elevated copper, exceeding the 
ANZECC (2000) 80% protection 
trigger level for fresh water.  
Baseline stream sediment is 
typically 85% sand sized particles 
and up to 1.2% clay sized 
particles. Metal concentrations are 
generally well below the sediment 
quality guideline low trigger value 
for aquatic ecosystems ANZECC, 
(2000), with the exception of 
chromium and nickel which have 
been recorded at values between 
the ANZECC low and high trigger 
values.  
Groundwater is relatively scarce in 
the Proposal area, and lies 15 to 
35m below the Development 
Envelope. The quality ranges from 
brackish to saline, neutral to 
slightly alkaline, dissolved 
cadmium, chromium, lead, 
selenium and zinc mostly below 
detection limits, elevated levels of 
boron and slightly elevated levels 
of nickel and chromium 
concentrations associated with the 
Six Mile Well ultramafic and dunite 
respectively. 
 

Sedimentation of Jones Creek due to 
contaminated stormwater runoff from mining 
areas 
 
Sedimentation of drainage lines due to 
erosions of haul road  

 
Contamination of surface water by 
hydrocarbons and chemicals 

 
Oxidation of sulphidic ore causing acidic 
drainage 
 
Seepage of water from pit lakes to local 
groundwater post closure 

 
Stock and/or native fauna access to pit lakes 
and risks to animals as well as increased 
grazing/ trampling pressure on surrounding 
vegetation 
 
Disturbance resulting in a temporary loss or 
shift in aquatic habitat from the two creek 
crossings 
 
Sedimentation affecting water quality and 
aquatic biota 
 
Changes in surface hydrology that influence 
the composition of aquatic biota. 
 
Contamination posing a potential ecotoxicity 
risk to aquatic biota 

 

Avoid 
Landforms designed to lie outside of flood impact zones. 
 
Haul route directly departs from the Jones Creek 
catchment. 
 
With the exception of the road crossings, the nearest 
Proposal feature is approximately 50m from Jones 
Creek. 
 
Minimise 
Disturbance to aquatic habitat and riparian vegetation 
within Jones Creek limited to construction of the two 
road crossings, which will maintain flow. 
 
Construction of stormwater diversion drains to reduce 
volume of stormwater over disturbed areas, reducing 
potential sedimentation and contamination of the creek. 
 
Construction of dirty water capture drains to capture 
stormwater from disturbed areas to silt traps, preventing 
sedimentation and contamination of the creek. 
 
Construction of bunds to prevent ingress of stormwater 
to the waste rock landform and divert flow back into 
catchment. 
 
Construction of clay bunds to prevent stormwater flow 
and contamination down creek lines blocked by the 
WRL. 
 
Coarse dumping of non-erodible/competent rock on the 
outer surface of the WRL. 
 
Peak flood flow exclusion bund constructed at south east 
pit perimeter of Six Mile Well pit. 
 
Divert dirty stormwater to silt traps and first flush check 
dams.  
 
Silt traps, check dams to be unlined to provide first flush 
storage capacity with overflow for ongoing runoff and 
designed to contain volume of 4mm runoff depth across 
sub-catchment. 
 

The Proposal is located in the upper catchment of Jones 
Creek, where minor flows of several hours duration typically 
occur one to three times per year.  
 
Segregation of clean and dirty stormwater is the primary 
mitigation measure to protect local surface water quality.  
 
Stormwater diversion away from mining infrastructure and 
capture and treatment of contaminated stormwater will be 
implemented. 
 
Potential acid forming material will be encapsulated with high 
acid neutralizing capacity within the WRL. 
 
Seepage from the backfilled Six Mile Well pit and the Goliath 
pit lake to groundwater will be minor and of similar quality to 
existing groundwater. It is not anticipated that this landform 
will increase fauna or stock activity in the area, as access 
will be prevented by bunding and fencing. 
 
NiW considers that the residual impacts of the Proposal on 
surface water and groundwater quality are not significant 
and can be managed through the implementation of the 
proposed mitigation measures. Accordingly NiW considers 
the Proposal meets the EPA objectives for this factor. 
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Rock cladding of erosion prone slopes graded for haul 
road construction (breakaways and creek crossings). 
 
Coarse rock armour of the exposed toe segment (500m) 
to a height which exceeds the 100 year peak flood level. 
 
Identification of PAF waste during drill and blast cycles 
and encapsulation within a designated cell in the WRL. 
 
Self-bunded fuel and chemical storage facilities. 
 
Undertake monitoring of groundwater quality in the 
vicinity of Six Mile Well pit. 
 
Undertake monitoring within Jones Creek (flow, water 
quality, sedimentation) and compare to baseline 
conditions (Appendix R). 
 
Post closure construction of abandonment bund and 
perimeter stock fencing around the final Goliath pit void 
and construction of bund across the top of pit access 
ramps and suitable egress point for fauna and stock (in 
the event abandonment bunds and fences are 
breached). 
 
Post closure diversion of diversion of surface water away 
from the pit to allow it to become hypersaline whilst also 
reducing stability (erosion) risks. 
 
Rehabilitate 
Proposal disturbance areas to be rehabilitated in 
accordance with the Proposal Mine Closure Plan 
(Appendix E).  
 

Environmental Factor: Social Surroundings EPA Objective: To protection social surroundings from significant harm 
Existing Environment Potential Impact Management Measures Predicted Outcome 
Aspect:  Aboriginal Heritage  
The Proposal Development 
envelope lies within the Tjiwarl 
determination area (WAD228/2011 
and WAD302/2015). 
 
The Tjiwarl consist of multiple 
family groups.  Over time (pre and 
post determination), NiW (and 
predecessor companies) have 
consulted with members of these 
family groups regarding Aboriginal 

Loss/disturbance to identified and 
unidentified Aboriginal heritage sites 

 
Constraints on traditional cultural activities 

 
Interruption to access to the heritage sites 

 
Alterations to hydrological processes 
associated with Jones Creek 

 
 

Avoid 
Mine design has considered the Aboriginal heritage 
within the Development Envelope and has been through 
a substantial number of versions balancing economic 
and cultural concerns.   
 
By relocating the waste rock landform, NiW has been 
able to avoid impacts to the Barr-Smith Range (from a 
mythological perspective).  
 

Despite efforts to avoid or minimise impacts on Aboriginal 
heritage sites, the Proposal may have a residual impact on 
twenty-three known places within the area for which s 18 
consent was obtained in 2003.   
 
The most significant cultural heritage landscape features in 
the vicinity are the Barr-Smith Range and Jones Creek.  The 
Aboriginal heritage and cultural values of the Barr-Smith 
Range will not be directly impacted.  Jones Creek will be 
directly impacted at two creek crossing locations. No other 
part of Jones Creek will be directly impacted by this 
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the main haul road to Mt Keith 
abutting the western boundary of 
the Reserve. 
 

 
Dust, noise, vibration and light emissions 
impacting on amenity of visitors to Wanjarri 
Nature Reserve. 

 
Visibility of the final waste rock landform 
from within the Reserve 

 
Interruption to public access to the Reserve. 

 
 

Provision of a safe, alternative access route into 
Wanjarri Nature Reserve. 

 
Minimise 
Use of water based dust suppression on haul road, 
access ways and within mining areas. 
 
Use of chemical stabilisation in water based dust 
suppression on haul road nearest the NMK camp 
 
Speed controls on vehicle movements along the haul 
road to minimise dust generation. 
 
Blasting charge sizes limited to ensure ground borne 
vibration levels remain within prescribed daytime and 
night-time limits as measured from the camping area 
within Wanjarri Nature Reserve. 
 
Lighting limited to illumination of operational areas for 
safety requirements. 

 
Rehabilitate 
Proposal disturbance areas to be rehabilitated in 
accordance with the Proposal Mine Closure Plan 
(Appendix E).   
 

noise, dust and light emissions on the amenity of the 
Wanjarri Nature Reserve are considered to be low: 
 
Noise emissions are expected to remain within prescribed 
limits for Wanjarri Nature Reserve. 
 
Blasting vibrations are not expected to impact on the 
reserve, with appropriate charge controls in place. 
 
Dust emissions are not expected to impact on visitor access 
to the Reserve and will be controlled along the western 
boundary of the Reserve where it abuts the haul road, 
through the use of water based dust suppression. 
 
Light emissions are expected to be limited to operational 
areas and rapidly dissipate with distance from the source. 
 
The most visible aspect of the Proposal will be the final 
waste rock landform.  Visual impact assessment has found 
that it is likely this landform will be visible along some parts 
of the access into Wanjarri Nature Reserve inside the 10km 
viewshed, particularly where the vegetation is sparse.  As 
vegetation density and distance increase, the landform is 
less visible.  At key access points within the Reserve, being 
the Homestead and Shearing Shed, there is limited to no 
visibility of this landform.   
 
Continued, safe access to the Reserve will be maintained 
through an existing alternative access route. 
 
The residual impacts of the Proposal on the amenity values 
of Wanjarri Nature Reserve are minor and, with the 
exception of visibility of the final waste rock landform, can be 
mitigated with appropriate management measures.  NiW 
considers that the EPA objectives for Social Surroundings as 
it relates to the values of Wanjarri Nature Reserve, can be 
met. 
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Task No Required work 
Section and Page 
No 

39 Demonstrate application of the mitigation hierarchy to avoid and minimise impacts to 
subterranean fauna.  

Section 7.5, p142-
143 

40 Discuss proposed management objectives, measures, and outcomes sought to ensure 
residual direct and indirect impacts are not greater than predicted.  

Section 7.5, p142-
143 

41 Predict the inherent and residual impacts before and after applying the mitigation 
hierarchy. 

Section 7.5, p142-
143 

42 Describe proposed monitoring and management (in terms of the mitigation hierarchy) 
to achieve the predicted outcomes/objectives.  

Section 7.5, p142-
143 

43 Determine and quantify any significant residual impacts by applying the Residual 
Impact Model and WA Offset Template in the WA Environmental Offsets Guidelines.  

Section 7.5, p142-
143 

44 Where significant residual impacts remain, propose an appropriate offsets package 
that is consistent with the WA Environmental Offsets Policy and WA Environmental 
Offsets Guidelines. Spatial data defining the area of significant residual impacts should 
also be provided.  

Section 7.5, p142-
143 

45 Demonstrate and document in the ERD how the EPA's objective for this factor can be 
met. 

Section 7.5, p142-
143 

Section 12.3, p236-
252 

EPA Factor 4: Hydrological Processes 

46 Characterise the baseline hydrological and hydrogeological regimes and water quality, 
both in a local and regional context, including, but not limited to, water levels, water 
chemistry, stream flows, flood patterns, and water quantity and quality. This is to 
include a detailed description of the geological framework within the zone impacted by 
groundwater abstraction and any interdependence between surface and groundwater 
features/bodies. 

Section 8.2, p145-
159 

47 Provide a detailed description of the design and location of the proposal with the 
potential to impact surface water or groundwater, including but not limited to, the two 
creek crossings over Jones Creek and abstraction bore locations. 

Section 8.2, p145-
159 

48 Provide a detailed description of any investigations undertaken to determine potential 
impacts of proposed abstraction on the aquifer, environment and surrounding users 
(e.g. investigations via drilling of production and monitoring bores, test pumping, 
geophysical logging and chemical analysis of groundwater). 

Sections 8.3-8.4, 
p160 -172 

49 Provide a conceptual model of the surface and groundwater systems incorporating the 
results of monitoring conducted, including the extent of connectivity between surface 
and groundwater systems.  

Section 8.2, p145-
159 

50 Provide a conceptual mine water balance over the life of the proposal to discuss the 
capacity to reuse surplus mine dewater. 

Section 8.2, p145-
159 

51 Discuss the potential environmental impacts and benefits of identified surplus water 
management options (i.e. discharge of excess mine dewater, reuse on site, local water 
supply, aquifer recharge etc.) and discuss the most appropriate water management 
strategy for the proposal. 

Sections 8.3-8.4, 
p160 -172 
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Task No Required work 
Section and Page 
No 

74 Characterise the land use and amenity values of Wanjarri Nature Reserve particularly 
noting important areas for human use that could be affected by noise, dust and light-
spill emissions, visual amenity issues and access to the reserve from mining.  

Sections 10.9-
10.10, p196-211 

75 Conduct Aboriginal heritage surveys to identify Aboriginal heritage sites of significance 
and identify concerns in regard to impacts from proposed mining operations. 

Sections 10.4-10.6, 
p188-193 

76 Provide a detailed description of the heritage and amenity values of the Development 
Envelope, Jones Creek, and the Wanjarri Nature Reserve, and provide a figure(s) of 
the heritage locations and proposed disturbance. 

Sections 10.3-10.5, 
p187-193 

Sections 10.9-
10.10, p196-211 

77 Provide details of consultation with Traditional Owners to determine appropriate 
management of culturally sensitive areas. 

Section 10.7, p193-
194 

78 Provide details of consultation with the Department of Biodiversity, Conservation and 
Attractions to determine appropriate management of impacts to the Wanjarri Nature 
Reserve.  

Section 10.10, 
p210-211 

79 Assess the impacts of the proposal on heritage sites and/or cultural associations as a 
result of implementation of the proposal, including those arising from changes to the 
environment which may impact on ethnographic and archaeological heritage 
significance.  

Sections10.5-10.6, 
p189-193 

 

80 Predict the residual impacts on heritage and amenity, for direct, indirect and cumulative 
impacts after considering avoidance and minimisation measures. 

Section 10.8, p194-
195 
Section 10.11, 
p212-213 

81 Outline the outcomes/objectives, management, monitoring, trigger and contingency 
actions to ensure impacts to heritage and amenity (direct and indirect) are not greater 
than predicted. 

Section 10.8, p194-
195 
Section 10.11, 
p212-213 

82 Demonstrate and document in the ERD how the EPA's objective for this factor can be 
met. 

Section 10.8, p194-
195 
Section 10.11, 
p212-213 
Section 12.3, p236-
252 

 

  



 

 

BHP Mt Keith Satellite Project 
 

xxxii 
 

Terms, Definitions and Abbreviations 

Term Definition 

AH Act Aboriginal Heritage Act 1972 

ANC Acid neutralising capacity 

bgl Below ground level 

BoD Basis of design 

CDTSF Central discharge tailings facility 

CHMP Cultural heritage management plan 

CO2-e Carbon dioxide equivalent 

DBCA Department of Biodiverstiy, Conservation and Attractions 

DMIRS Department of Mines, Industry Regulation and Safety 

DPLH Department of Planning, Lands and Heritage 

DWER Department of Water and Environmental Regulation 

EIA  Environmental impact assessment 

EP Act Environmental Protection Act 1986 

EPA Environmental Protection Authority 

EPBC Act Environment Protection Biodiversity Conservation Act 1999 

ERD Environmental review document 

ESD Environmental scoping document 

Gl gigalitres 

Gl/a gigalitres per annum 

GWL Groundwater well licence 

kL kilolitres 

km kilometres 

km2 Square kilometres 

m metres 

mbgl metres below ground level 

mbSWL metres below standing water level 

MKS Mt Keith Satellite 

MPA Maximum potential acidity 

Mtpa Million tonnes per annum 
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Term Definition 

NAF Non-acid forming 

NAPP Net acid producing potential (MPA-ANC) 

NMK Mount Keith Nickel Operation 

PAF Potentially acid forming 

RIWI Act Rights in Water and Irrigation Act 1914 

ROM Run of mine 

uS/cm Microsiemens per centimetre 

WC Act Wildlife Conservation Act 1950 

WRL Waste rock landform 

YNP Yackabindie Nickel Project 

ZoI Zone of impact 
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 Land Tenure  

The Proposal is located within both the Yackabindie Pastoral Lease, held by NIW, and Mining Act 1978 tenure.  
The mining tenements relevant to the Proposal are listed in Table 1 and shown in Figure 2. 

Table 1 Mt Keith Satellite Proposal Tenure 

Tenement 
ID Description  Area (ha) Grant Date Expiry/Sale  

Date Tenement Holder 

L36/206 
Conveyor System, Powerline, 
Pipeline and Road (Mt Keith Satellite 
Proposal) 

42.5 18/08/2011 17/08/2032 
BHP BILLITON NICKEL WEST 
PTY LTD 

M36/183 
Six Mile Resource (Mt Keith Satellite 
Proposal) 835.5 26/07/1990 25/07/2032 

BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/184 
Serp Hill Mineralisation & Five 
Creeks Prospect (Mt Keith Satellite 
Proposal) 

886.45 26/07/1990 25/07/2032 BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/185 
Goliath North Resource & Sheba 
Prospect (Mt Keith Satellite 
Proposal) 

668.5 26/07/1990 25/07/2032 BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/246 
Six Mile North Location, Betheno 
Mineralisation (Mt Keith Satellite 
Proposal) 

757.6 13/10/1992 12/10/2034 BHP BILLITON NICKEL WEST 
PTY LTD 

M36/285 Mt. Pascoe (Mt Keith Satellite 
Proposal) 

858.85 4/02/1994 3/02/2036 BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/286 Mt. Pascoe (Mt Keith Satellite 
Proposal) 

839.05 4/02/1994 3/02/2036 BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/288 Six Mile Well (Mt Keith Satellite 
Proposal) 

521.85 4/02/1994 3/02/2036 BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/399 
Six Mile North Location - Gold 
Option Tenement (Mt Keith Satellite 
Proposal) 

13.81 10/12/2008 9/12/2029 BHP BILLITON NICKEL WEST 
PTY LTD 

M36/422 Wanjarri Excision Area (Mt Keith 
Satellite Proposal) 

669.35 8/06/2015 7/06/2036 BHP BILLITON YAKABINDIE 
NICKEL PTY LTD 

M36/658 Gold Option Tenement (Mt Keith 
Satellite Proposal) 

864.7 31/07/2006 30/07/2027 BHP BILLITON NICKEL WEST 
PTY LTD 

M36/677 Yakabindie Transport Corridor (Mt 
Keith Satellite Proposal) 

18.58 22/02/2007 21/02/2028 BHP BILLITON NICKEL WEST 
PTY LTD 

M53/217 Tailings Storage Facility 948.80 2/04/1992 1/04/2034 BHP BILLITON NICKEL WEST 
PTY LTD 

M53/218 Includes a minor portion of the Mt 
Keith Airstrip 

924.55 2/04/1992 1/04/2034 BHP BILLITON NICKEL WEST 
PTY LTD 
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Figure 1 MKS Regional Context 
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Figure 2 MKS Mining Tenure 
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Figure 3 MKS Development Envelope and Disturbance Footprint 

  















 

 

BHP Mt Keith Satellite Proposal 
 

12 
 

Table 6 Proposal Summary 

Summary of the Proposal 

Proposal title Mt Keith Satellite Project 

Proponent name BHP Billiton Nickel West Pty Ltd 

Short description The proposal is a satellite operation to the existing Mt Keith Mine and includes two open pits, a waste 

rock landform and a haul road corridor. Ancillary infrastructure that supports mining will be located at the 

satellite operation.  

The ore mined will be processed at the existing Mt Keith Mine located approximately 20 km north of the 

satellite operation. The proposal is located 80 km north of Leinster in the Shire of Leonora. 

Element Location Proposed Extent 

Physical characteristics 

Mine pit (Goliath)  

Figure 4 

Clearing of approximately 212 ha of native vegetation within a Development Envelope 

of 1259 ha, mining in three stages within a 12 year timeframe.  Mine pit (Six Mile Well) 

Waste Rock Landform 

Clearing of approximately 445 ha of native vegetation within a Development Envelope 

of 1259 ha. 

Ancillary support infrastructure Clearing of approximately 137 ha of native vegetation within a Development Envelope 

of 1259 ha. 

Haul Road Figure 3 Clearing of approximately 84 ha of native vegetation within a Development Envelope of 

1259 ha. 

Operational elements 

Pit dewatering Figure 4 Water abstraction of up to 0.4 Gigalitres per year. Dewatering via bore/s and pit 

sumps. 

Bore field supply NA Up to 1.65 Gigalitres per year from existing licensed fields. 

Waste  Figure 4 Up to 800 Million tonnes of waste rock to be generated over the life of mine, to be 

stored in a Waste Rock Landform and used as backfill.   

 

Construction 
 
The southern access road will be developed to enable the mobilisation of machinery and equipment to site to 
commence clearing of vegetation and mining. This access road will be constructed over an existing unsealed road, 
widened from 5m to 10m and will link the Proposal to the Goldfields Highway, via Miscellaneous Licence L36/110. 
 
Stripping of native vegetation and topsoil will then be required, to enable the initial development of Goliath and Six 
Mile Well pits, waste rock landform, ROM pad, and infrastructure area to commence. Topsoil will be stored in a 
combination of windrows and piles, primarily along the haul road corridor and also within the Disturbance Footprint 
of the mining and ancillary support infrastructure areas.  
 
A nominal 30 m wide haul road will be developed for the transport ore to the existing Mt Keith mine. Topsoil and 
cleared vegetation stockpiles will be established alongside cleared operating areas to maintain local provenance of 
topsoil when undertaking rehabilitation. Disturbed construction areas, such as laydowns, not required for ongoing 
operations will be progressively rehabilitated. As the haul road passes through breakaway habitat that supports 
priority flora species, the development envelope has been narrowed to accommodate only the operational 
infrastructure. This has been done to minimise the potential direct disturbance from clearing at this location. 
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Supporting infrastructure is situated in the south western corner of the Proposal to provide a suitable security point 
to restrict access to the site. The specific elements, such as offices and fuel facilities, are moveable within the 
general location and have been positioned to avoid impacts to priority flora where possible. In order to move those 
elements outside of the PEC the Proposal would require additional disturbance footprint that would negate any 
benefit and result in additional impacts to Jones Creek in the form of an additional creek crossing by the access 
road. Additionally the Proposal elements have been presented and discussed with the Tjiwarl people and their 
feedback considered in the design. Changes in response to this consultation include the positioning of Jones creek 
crossings. 

 Mine Closure 

Preliminary mine closure planning has been completed for the Proposal and resultant Mine Closure Plan (Appendix 
E) provides completion criteria and closure options, supported by preliminary mine designs, geochemical waste 
characterisation, and conceptual and numerical hydrological modelling. Throughout the operations phase, 
iterations of the mine closure plan will progressively refine the closure options with available data, enabling detailed 
designs and completion criteria to be developed and progressive rehabilitation works to occur. As mining draws to 
a close, the detailed closure designs will be executed, and the site will move into the post-closure period of 
monitoring, reporting, completion and sign off. In all cases, the focus for the application of the relevant controls is 
on achieving the defined completion criteria and following the mitigation hierarchy of controls. 
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Figure 4 MKS Indicative General Layout  
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Stakeholder Date Topic/Issue Proponent Response/Outcome 
EPA 11/10/2017 Meeting between EPA and NiW to discuss proposed Section 43A 

changes. 
Additional mapping details provided to EPA and draft ESD provided to NiW. ESD finalised 14 November 
2017. 

Tjiwarl 
People 

4/09/2017 Community meeting where information on the Proposal was provided. - 

DMIRS 19/09/2017 Proposal approvals process and timing. Maintain consultation 
Tjiwarl 
People 

11/10/2017 NiW consultation on the Proposal with Tjiwarl AC directors. On-going discussions and plan for site visit. 

Tjiwarl 
People 

6-7/11/2017 NiW consultation on the Proposal with Tjiwarl AC directors, site visit 
and Community meeting. 

On-going discussions and information updates. 

Tjiwarl 
People 

27-
28/11/2017 

NiW consultation on the Proposal with Tjiwarl AC directors. On-going discussions and information updates. 

DPLH 8/12/2017 Briefing on Proposal DPLH requested further information regarding an s 18 condition. NiW provided the information. 
Tjiwarl 
People 

13-
14/12/2017 

NiW consultation on the Proposal with Tjiwarl AC directors including a 
detailed environmental impact briefing. 

On-going discussions and information updates. 

Tjiwarl 
People 
Directors 

7-8/02/2018 NiW consultation on the proposal with Tjiwarl AC On-going discussions and information updates 

Tjiwarl 
People 
Directors 

26-
27/02/2018 

NiW consultation on the proposal with Tjiwarl AC On-going discussions and information updates 

Tjiwarl 
People 

27/03/2008 NiW consultation with Tjiwarl on heritage aspects of Proposal Continuing work on management of any heritage impacts 

EPA 21/04/2018 Consultation on offset chapter of ERD and management plans required 
under scoping document 

Revised ERD and management plans to be prepared and discussed further. 

EPA 20/04/2018 Consultation on management plans required under scoping document Revised management plans to be submitted. 
EPA 20/06/2018 Consultation on EIA schedule NiW to engage with other agencies to resolve any concerns regarding Proposal 
DMIRS 27/06/2018 Update on project status On-going discussions and information updates 
EPA 28/06/2018 Consultation on EIA schedule Maintain consultation 
EPA 04/07/2018 Consultation on ERD document review and schedule Final revision of ERD and associated management plans in accordance with document review action 

items. Site visit with EPA to be arranged for August. 
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 Figure 5 Proposal Study Area  
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Table 12 Land systems of the Study Area  

Name Description Study Area 

(ha) 

Regional total 

area (ha) 

Proposal 

Development 

Envelope ha (%) 

Wilson Large creeks with extensive distributary fans, supporting mulga 

and chenopod shrublands. 

10.76 48,423.70 0.00 (0.00%) 

Yanganoo Almost flat hardpan wash plains, with or without small wanderrie 

banks and weak groving; supporting mulga shrublands and 

wanderrie grasses on banks. 

61.97 2,013,881.20 3.30 (0.0006%) 

Wyarri Granite domes, hills and tor fields with gritty surfaced fringing 

plains supporting mulga and granite wattle shrublands. 

62.72 88,823.10 0.00 (0.00%) 

Ararak Broad plains with mantles of ironstone gravel supporting mulga 

shrublands with wanderrie grasses. 

64.11 208,031.70 8.33 (0.0044%) 

Sunrise Stony plains supporting mulga shrublands. 69.22 36,218.00 1.66 (0.0046%) 

Monk Hardpan plains with occasional sandy banks supporting mulga 

tall shrublands and wanderrie grasses. 

155.26 998,651.60 4.23 (0.0078%) 

Nubev Gently undulating stony plains, minor limonitic low rises and 

drainage floors supporting mulga and halophytic shrublands. 

201.95 152,701.90 130.98 (0.0895%) 

Violet Gently undulating gravelly plains on greenstone, laterite and 

hardpan, with low stony rises and minor saline plains; supporting 

groved mulga and bowgada shrublands and occasionally 

chenopod shrublands. 

235.86 549,845.00 45.73 (0.0139%) 

Tiger Gravelly hardpan plains and sandy banks with mulga shrublands 

and wanderrie grasses. 

335.25 109,873.50 140.34 (0.1272%) 

Jundee Hardpan plains with variable gravelly mantles and minor sandy 

banks supporting weakly groved mulga shrublands. 

341.95 666,389.20 32.06 (0.0078%) 

Windarra Gently undulating stony plains and low rises with quartz mantles 

on granite, supporting acacia-eremophila shrublands. 

465.74 230,050.20 214.89 (0.0976%) 

Bullimore Gently undulating sandplain with occasional linear dunes and 

stripped surfaces supporting spinifex grasslands with mallees 

and Acacia shrubs. 

542.03 4,766,266.40 112.87 (0.0043%) 

Sherwood Breakaways, kaolinised footslopes and extensive gently sloping 

plains on granite supporting mulga shrublands and minor 

halophytic shrublands. 

1,089.40 1,579,987.80 3.86 (0.0005%) 

Bevon Irregular low ironstone hills with stony lower slopes supporting 

mulga shrublands. 

1,785.88 239,333.90 559.53 (0.2575%) 

 

Landform systems 

Landform Systems, rather than the Land Systems described above, have been the preferred unit for grouping the 
vegetation recognised in the 2010 and 2011 vegetation surveys for statistical analysis within the Study Area. These 
reflect local changes in underlying geology, landform and soils, which influence vegetation.  

Six Landform Systems (Drainage Line and Hardpan with Sheet Flow, Low Rises on Granite, Low Rises on 
Calcrete, Low Rises on Basalt, Sandplain, and the Lateritic Duricrust) were recognised and defined within the 
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 Figure 6 Pre-European Vegetation within Study Area 
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 Figure 7 Study Area land systems 
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Vegetation 

As part of the scope of the Western Botanical 2016/17 survey, the Study Area has been remapped at 1:10 000 
(compared to previous mapping at 1:25 000) using high quality satellite and aerial photography. This was 
supported by additional traverses, quadrats and relevès described in Western Botanical (2017) and has resulted in 
reclassification of many vegetation units and a significantly more accurate description of vegetation unit 
boundaries.  

Thirty-eight Vegetation Associations and four Vegetation Association Complexes, have been recognised in the 
Study Area. The Vegetation Associations have been grouped into six sub-units according to the dominating 
underlying geology / regolith which strongly influences the vegetation association species composition (Table 13, 
Figure 8 and Figure 9). 

Those vegetation associations on Sandplains (five communities) and Colluvial and Alluvial Landforms are widely 
distributed in the Murchison Biogeographic region. Vegetation Associations of the Limonitic Landforms; the fresh 
rock Basalt geology of the Perseverance fault line; and carbonate soils derived from weathered basalt geology as 
well as some of the colluvial slopes associated with these, are less widely distributed. Based on information 
available to date, these are constrained within the Perseverance fault line and within the boundaries of the Violet 
Ranges Priority Ecological Community. While narrow in an east-west orientation, these landforms extend for over 
80 km in a north-south orientation (Western Botanical, 2017). 
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Species of interest  

Several species of interest have been identified within the Study Area and are briefly described in Table 15. The 
majority of these are well known and widespread in distribution within the region. However, some species require 
formal vouchering or taxonomic review (Western Botanical, 2017).  

Table 15 Species of interest within Proposal Area 

Species of interest Description 
Undescribed species with limited distribution 
Eremophila sp. long pedicels (G. Cockerton 1975), Known from four subpopulations in the Lake Way and Lake Maitland 

Catchments in the Wiluna area. Around 20 individuals are known 
within the northern portion of the proposed haul road alignment to Mt 
Keith, on the south-western margin of the Mt Keith CDTSF. A recent 
review of the taxon has found additional material in the region, 
however, investigation of the WA Herbarium specimens by Western 
Botanical conducted in early March 2017 found many anomalies and 
those specimens at distance from the Wiluna region are not 
considered to be the same species. DBCA have since reviewed the 
WA Herbarium specimens, amended the distribution and listed this 
species as P2 (G. Cockerton, 2017, pers. comm. 17 November), as 
listed Table 14. 

Widely distributed undescribed species 
Acacia oswaldii (long phyllode variant) (G. Cockerton & S. 
Cockerton WB38622); 
Maireana tomentosa - (Type 1 breakaway foot slopes) (G. 
Cockerton & D. Brassington WB38650); 
Olearia sp. Sherwood Breakaways (A. Taylor 25552); 
Olearia xerophila sens. lat.  (G. Cockerton & P. Goodman 
WB38116); 
Ptilotus obovatus (typical Goldfields form) (G. Cockerton, J. 
Grehan, L. Trotter, J. Symington 15213); 
Ptilotus obovatus (upright form) (G. Cockerton, J. Grehan, L. 
Trotter, J. Symington LCH 15206); 
Scaevola spinescens (broad leaf, non-spiny form); and 
Scaevola spinescens (narrow leaf, spiny form) 

The majority of these are well known, represented by numerous 
specimens at the WA Herbarium (albeit under names other than listed 
below) and widespread in distribution within the Murchison, Pilbara or 
Great Victoria Desert biogeographic regions. These do not warrant 
conservation consideration. 
 

Species with uncertain taxonomic status, requiring taxonomic review 
Acacia doreta long phyllode form (G. Cockerton & S. Cockerton 
WB38633). 
Acacia subtessarogona (flat pod form) (G. Cockerton WB38658). 
Acacia xanthocarpa (flat phyllode form) (G Cockerton & J Warden 
WB39702)  
Acacia sp. East Murchison Basalt (G. Cockerton & J Warden 
WB39701), equivalent to Acacia quadrimarginea (narrow phyllode 
form). 
Olearia sp. Sherwood Breakaways (A. Taylor 25552), currently 
within Olearia stuartii. 
Olearia xerophila sens. lat. (G. Cockerton & P. Goodman 
WB38116). 

Taxonomic status of these species, particularly the first four Acacia 
species is not well understood. An abundant quantity of material was 
obtained during the 2016 and 2017 rounds of field works which has 
been submitted to the WA Herbarium for further review by an Acacia 
expert. 
 

Species occurring at limits of known range or representing range extension 
Acacia brachystachya 
Eremophila platycalyx subsp. Neds Creek (N.H. Speck 1228) 
Aristida ?jerichoensis var. subspinulifera P3 
Chondropyxis halophila 
Muelleranthus trifoliolatus 
Maireana melanocoma 
Sida sp. spiciform panicles (E. Leyland s.n. 14/8/90) 

These species as recorded in the Study Area represent slight range 
extensions from known distributions. These species are well 
represented within Western Australia and do not warrant conservation 
consideration.  

 
Weeds 

Six weed species were recorded, all in small and scattered populations of low numbers ( Figure 12). In addition, a 
wide range of weed species now prevalent at NMK were observed during transit through the mine site as part of 
the 2016 field surveys. Whilst these lie outside the Study Area, the two sites will be linked by a haul road, with 
frequent vehicle movements between the two, providing risk of weed ingress into the Proposal Development 
Envelope. No declared or environmental weeds were identified. 

The weeds identified by Western Botanical (2017) are listed in Table 16. 
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Table 16 Weeds of the Study Area  

Weed species Description 
Rumex vesicarius (Ruby Dock) An aggressive coloniser species that responds rapidly to rainfall, producing seeds that are 

readily distributed by wind and water. It is well established at Mt Keith and elsewhere on 
minesites and in disturbed lands in the north-eastern Goldfields. 

Cenchrus ciliaris (Buffel Grass) An aggressive coloniser that is well established in the Pilbara region but is only recently 
becoming a problem in the north-eastern Goldfields. It is allelopathic, meaning it supresses 
other plants growing near it and can be a major management risk to the Proposal. 

Cenchrus setiger (Birdwood Grass) Is similar to Buffel Grass and is an aggressive, allopathic coloniser that is well established in 
the Pilbara region but is only recently becoming a problem in the north-eastern Goldfields.  

Bidens bipinnata (Tick Weed) Recorded within the bed of Jones Creek, downstream from the existing main crossing, and lies 
within the Study Area. It is a nuisance plant with spiny fruit that cling to clothing and is readily 
transmitted via stock. 

Lysimachia arvensis (Pimpernel) Recorded at one site within Jones Creek and is a small annual species, which has seeds 
which are readily transported by wind and water. 

Mesembryanthemum nodiflorum (Slender 
Iceplant) 

Recorded at one site in the north-west of the Study Area, associated with a low Archaean 
granite breakaway. It is a small annual species that has seeds, which are readily transported 
by wind. 
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Figure 8 Mt Keith Satellite Proposal Vegetation Mapping Sheet 1 
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Figure 9 Mt Keith Satellite Proposal Vegetation Mapping Sheet 2 
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Figure 10 Vegetation condition 
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 Figure 11 Mt Keith Satellite Study Area and the Violet Range Priority Ecological Community 

(DBCA) 
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 Figure 12 Known Weed Populations within the Study Area 




















































































































































































































































































































































































































































































