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7.3.2 Yarri Road BSF 

Lynas commissioned a detailed and targeted fauna survey of the 535 ha BSF site (Onshore 

Environmental, February 2021), which was completed by personnel from Onshore Environmental 

between 4 and 12 September 2020 (Appendix F).  

The desktop study identified a total of 283 vertebrate fauna as potentially occurring within or 

surrounding the study area, including 5 amphibians, 173 birds, 36 mammals and 69 reptiles.  

A total of 71 fauna species were identified during the field survey including 45 birds, 16 reptiles and 

10 mammals. Four of the seven mammal species were introduced species.  

No evidence of conservation significant fauna species was recorded from the study area. 

Three significant species have the potential to occur within the study area; the Malleefowl, Rainbow 

Bee-eater and Carnaby’s Cockatoo. While suitable habitat exists for the Rainbow Bee-eater and 

Carnaby’s Cockatoo, the study area is not considered suitable breeding habitat for these species. 

The area was extensively ground truthed for evidence of Malleefowl and no nesting mounds or 

evidence of this species was recorded.  

A total of two fauna habitat types were described and mapped within the study area; Eucalyptus 

Woodland and Shrublands. All fauna habitats were considered to be well represented within the 

Murchison and Coolgardie bioregions. 

7.3.3 Arid Bronze Azure butterfly (Ogyris subterrestris petrina) 

A further species of interest, the Arid Bronze Azure Butterfly (Ogyris subterrestris petrina) is a 

Threatened species that is listed as Critically Endangered under the EPBC Act and the BC Act. The 

current conservation rating relates to its low abundance and severely fragmented distribution, with 

only two extant subpopulations being recorded in Western Australia. These subpopulations are at 

Barbalin Nature Reserve, and at a second site about 100 km from Barbalin. A third subpopulation (the 

first discovered, in the 1980s) occurred near Lake Douglas, 12 km southwest of Kalgoorlie, but is now 

locally extinct. Threats include land clearing and habitat degradation (Department of Biodiversity, 

Conservation and Attractions , 2020c).  

The Arid Bronze Azure Butterfly has an obligate association with a sugar ant Camponotus sp. nr. 

terebrans. The butterfly larvae live entirely within the ant’s nest during their development. The ants 

protect the larvae from predators and are thought to be rewarded with secretions produced by the 

larvae. The larvae are cryptic and extremely difficult to detect. The most critical factor for habitat 

occupancy by the butterfly is the presence of large colonies of the host ant; only large colonies can 

support the Arid Bronze Azure Butterfly because, being a parasitic species, it requires large numbers 

of hosts. 

A five day/night survey carried out in March 2021, found no evidence of suitable colonies for the host 

sugar ant (Camponotus sp. nr. terebrans) at any of the 235 trees sampled across the two sites. It is 

therefore concluded that the likelihood of direct or indirect impact on the Arid Bronze Azure Butterfly 

is low to negligible. 

The full assessment report is provided as Appendix H. 
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7.4 Potential Impacts 

Terrestrial Ecosystems (2018) states that clearing of vegetation will potentially affect vertebrate fauna 

in the Proposal area, including death / injury of fauna during vegetation clearing and impacts with 

vehicles and the loss of habitat. 

Although there are anticipated short-term impacts on the generic vertebrate fauna assemblage, they 

are not considered to result in significant impacts when considered in a bioregional context in the 

longer term. 

7.4.1 Direct Impacts 

7.4.1.1 Animal deaths during the clearing process and displacement of fauna  

Clearing vegetation will result in the loss of small fauna that retreat to burrows, such as reptiles and 

mammals. Nocturnal species are unlikely to be active when most of the land clearing and construction 

work is taking place which will inevitably result in these individuals being killed or injured in their 

burrows, retreat sites or as they attempt to escape. Larger terrestrial animals and avian species will 

most often move to adjacent areas. These species will be required to establish new activity areas and 

home ranges, and this could result in the temporary displacement of resident species, however, this 

loss of fauna is unlikely to have a significant impact when considered in a bioregional context. 

7.4.1.2 Reduction or loss of activity areas and closure of burrows  

Clearing vegetation and associated construction activities are likely to destroy reptile and mammal 

burrows or foraging habitat that are currently in use or could be used again. Clearing vegetation that 

forms part of the activity area of individuals has the potential to force these animals into adjacent 

areas. These areas may offer fewer resources placing individuals under survival pressure. It could 

also cause individuals to move into the territories of other individuals increasing competition for 

resources. Forced relocations could increase the possibility of predation. 

7.4.2 Indirect Impacts 

There are potential threats associated with vegetation clearing and the construction of infrastructure 

that could have an impact on the vertebrate fauna in the Proposal area. These are discussed below. 

7.4.2.1 Habitat fragmentation 

In addition to vegetation clearing, infrastructure including tracks, has the potential to fragment habitat. 

Cleared linear tracks of land are ‘unnatural’ in much of the habitat. These linear structures that partition 

existing activity areas, isolate sections of established communities and may alter long and medium-

term patterns of movement around established home ranges particularly for small mammals and 

reptiles. A reduction in the population because of this infrastructure would be difficult to detect given 

current knowledge of the spatial ecology for most of the small mammals known to be in the area. 

As most of the tracks within the Proposal area will be relatively narrow and in sparsely vegetated 

areas, the potential impact associated with habitat fragmentation is likely to be low. 
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7.4.2.2 Introduced fauna and weeds 

An increase in habitat fragmentation and human activity is often associated with an increase in the 

abundance of introduced species such as the house mouse (Mus musculus), fox (Vulpes vulpes), cat 

(Felis catus) and occasionally wild dogs (Canis lupus). This increase may be due to a decline in 

habitat health, increased road kills, poor disposal of waste and easier access to areas via tracks. 

House mice, foxes, cats and wild dogs are known to be established in the area. In many situations 

they have become a ‘naturalised’ species in the Australian bush. Increases in fox, dog or cat numbers 

can have a detrimental impact on native fauna because they predate on and compete with native 

species, severely disrupting the natural balance. The cat is a particularly damaging predator on native 

fauna and any increase in their numbers could have a detrimental effect of local native fauna (Kinnear, 

1993), (Bamford, 1995). 

Introduced plant species can successfully and rapidly invade areas of cleared native vegetation or 

otherwise disturbed by humans. Introduced plant species may replace native species that provide 

shelter or foraging areas for native fauna. Major changes to the structure of vegetation will alter the 

fauna habitat and consequently may influence fauna species composition. 

7.4.2.3 Road fauna deaths 

An increase in road fauna deaths may occur where new roads / tracks are constructed or upgraded, 

or development is near an existing busy road. Road fauna deaths particularly affect kangaroos, 

nocturnal birds and ground dwelling large carnivorous predators. Species such as goannas and 

raptors are attracted to carrion on road verges and therefore, there is an increased propensity for 

these species to be killed by vehicles. After development the access roads on site will be short with 

limited speeds zones so the potential for road fauna deaths is low, however, there may be some 

impact of fauna deaths on the existing Great Eastern Highway. These deaths are likely to be reduced 

once the site is developed as fauna are less likely to move across the road and into the site. 

7.4.2.4 Anthropogenic activity 

Unnatural noises, vibrations, artificial light sources, and vehicle and human movement in an area may 

be enough to force individuals or fauna species to move from adjacent areas or alter their activity 

periods. This form of disturbance is likely to occur during the vegetation clearing, construction of 

infrastructure and operations of the industrial sites. However, the overall impact is likely to be confined 

to a relatively small area and is unlikely to be a significant impact. 
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7.5 Assessment of Impacts 

Terrestrial Ecosystems (2018) found that whilst clearing of vegetation for construction at Lot 500 will 

disturb terrestrial fauna located on the premises, it is highly unlikely that any conservation significant 

species will be affected. The Lot 500 and BSF sites do not contain any vital ecological corridors or 

links and disrupted fauna will most likely move to similar surrounding habitats when clearing begins. 

Clearing native vegetation is likely to result in the loss of small vertebrate fauna on-site that are unable 

to move away during the clearing process. The few larger animals, such as goannas, and most of the 

birds will move into adjacent areas once clearing commences. Migrants increase competition for 

resources, which may result in the subsequent loss of migrants or local individuals. Individuals shifted 

out of their established activity areas are also vulnerable to predation until they have become 

established in their new areas. 

Impacts on the vertebrate fauna associated with vegetation clearing at the Lot 500 and BSF sites in 

a landscape or bioregional context are likely to be low, as there are vast tracts of similar habitat in 

adjacent areas. 

7.5.1 Yarri Road BSF – Conservation Significant Fauna 

No vertebrate fauna species listed under the EPBC Act or Scheduled under the BC Act were recorded 

from the Project area. 

No Priority fauna species, as recognised by the DBCA, were recorded from the Project area. 

Three conservation significant species identified from the database searches have the potential to 

occur within the Project area; Malleefowl, Rainbow Bee-eater and Carnaby’s Cockatoo. The suitability 

of habitat occurring within the Project area for these species is discussed below. 

7.5.1.1 Malleefowl 

The Project area provides suitable habitat for this species and records occur in close proximity. 

However, the proximity to town, presence of cats within the Project area and the prevalence of tracks, 

roads and woodcutting activity all reduce the likelihood of this species utilising the Project area. The 

entire Project area was ground-truthed extensively on foot to search for nesting mounds. The Project 

area was also flown with a drone to provide high quality aerial imagery and elevation data to assist 

with identifying potential nesting mounds.  

However, no sightings or evidence of Malleefowl were recorded within the Project area during the 

survey.  

7.5.1.2 Rainbow Bee-eater 

The Rainbow Bee-eater occurs throughout the majority of mainland Australia with the exception of 

desert areas. This species occurs in a variety of habitats that are generally near water including open 

forests, woodlands and shrublands, and cleared areas. It requires open areas with loamy or sandy 

soil suitable for tunnelling for nesting. 
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The Project area provides suitable habitat for this species and it may occasionally fly over and forage 

within the Project area. However, preferred habitat for breeding for this species does not occur within 

the Project area. 

7.5.1.3 Carnaby’s Cockatoo 

Carnaby’s Cockatoo is endemic to the south-west of Western Australia with a distribution extending 

from Kalbarri to Esperance and inland to Merredin. However, there are occasional records from the 

Kalgoorlie area as identified from the database searches (Department of Biodiversity, Conservation 

and Attractions , 2020c). Carnaby’s Cockatoos nest in tree hollows of Eucalypt species, typically 

Salmon Gum or Wandoo. While Carnaby’s Cockatoos may occasionally utilise habitats within the 

Project area, no suitable habitat for breeding was recorded within the Project area due to the absence 

of large trees with suitable hollows. 

The potential for conservation significant fauna to be impacted as a result of Project development are 

considered to be low. No conservation significant fauna or evidence of conservation significant fauna 

was recorded within the Project area, and all fauna habitats represented within the Project area are 

well represented within the wider Coolgardie and Murchison bioregions.  

Therefore the proposed clearing for project development will not significantly affect habitat availability 

for conservation significant fauna species.  

7.5.2 Yarri Road BSF – Fauna Habitats 

Two broad fauna habitats were mapped within the Project area on the basis of vegetation, landforms 

and microhabitat availability for fauna species (Figure 2). The two habitats were described and 

mapped as ‘shrubland’ and ‘woodland’ habitat. Both habitats are well represented within the 

Coolgardie and Murchison bioregions.  

The shrubland habitat is characterised by a low shrubland of chenopods including Maireana, Atriplex 

and occasionally Tecticornia species. This habitat contains scattered larger trees and mallees. The 

understorey vegetation may provide shelter and nesting habitat for ground dwelling birds, including 

the Malleefowl. 

The woodland habitat is characterised by Eucalyptus salmonophloia, E. transcontinentalis and E. 

lesouefii with some areas of mallee dominated by Gimlet (Eucalyptus salubiris). Woodland habitat 

has the potential to provide microhabitats like tree hollows and logs, and denser leaf litter cover which 

can be suitable for species like the Chuditch (Dasyurus geoffroii) and Western Spiny-tailed Skink 

(Egernia stokesii badia). However, the woodland habitat within the Project area generally has an open 

understorey and no suitable hollows were recorded. Some small areas with dense shrublands occur 

within this unit that provide potential habitat for Malleefowl. 
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7.5.2.1.1 Fauna Habitat Condition 

Habitat condition within the Project area was rated as moderate to good. The Project area is situated 

in close proximity to Kalgoorlie and is subject to multiple disturbances due to frequent use by humans. 

The Project area is dissected by numerous informal vehicle tracks and situated between two major 

roads (Yarri Road and Goldfields Highway). A large firebreak also lies to the north of the Project area. 

Firewood cutting and historical logging have occurred extensively within the Project area and have 

reduced the availability of habitat features such as hollows, dense understorey strata, large trees, 

logs and litter. Recreational motorbike riding was also observed within the Project area. Cats were 

recorded from the Project area and other feral predators such as dogs are likely to occur due to the 

close proximity to town.  

7.5.2.1.2 Impacts to Fauna Habitats 

Two fauna habitats occur within the proposed disturbance footprint: shrubland (11.56 ha) and 

woodland (85.68 ha). 

The area of each habitat occurring within the proposed disturbance footprint is presented in Table 7-1.  

Table 7-1: Fauna Habitats Impacted by Proposed Clearing for Infrastructure 

Infrastructure Area Habitat Area Impacted (ha) 

Diversion Bund 
Shrubland 0.04 

Woodland 0.57 

Drainage Collection Channel 
Shrubland 0.04 

Woodland 1.57 

Gypsum Final Limit 
Shrubland 1.77 

Woodland 37.40 

Hardstand and Wheel Wash Lines Woodland 0.26 

Iron Phosphate Landform 
Shrubland 6.41 

Woodland 14.93 

Other Clearing Area (within Clearing Limit) 
Shrubland 1.22 

Woodland 18.32 

Road 
Shrubland 1.80 

Woodland 1.70 

Stormwater Containment Runoff Pond 
Shrubland 0.28 

Woodland 0.87 

Topsoil Woodland 10.06 
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7.6 Mitigation 

Implementation of the following recommendations will mitigate the impact outcomes for terrestrial 

vertebrate fauna during the vegetation clearing process: 

• Construction workforce will be trained in conforming to key mitigation measures defined in a 

comprehensive CEMP, which includes a vertebrate fauna management plan for the 

construction phase (Appendix S);  

• Clearing at Lot 500 will be undertaken progressively as particular plant components are 

scheduled for construction, in accordance with Figure 5-6, to allow fauna to escape from the 

site; 

• Clearing for the BSF will be carried out progressively, to accommodate staged development 

of the by-product landform (Figure 5-7); and 

• Where possible, large eucalypt trees are retained in the Proposal area. 

7.7 Predicted Outcomes 

The outcomes of proposed activities at both Proposal sites are predicted to be:  

• Ultimate disturbance of 120 ha, including clearing of vegetation at Lot 500; 

• Ultimate disturbance of 97.3 ha, including clearing of vegetation at Yarri Road; and 

• Temporary localised disturbance to local fauna populations arising from dust, light and noise 

generation during the construction phase. 

Based upon the nature and scale of the terrestrial fauna impacts associated with activities at both 

Proposal sites, and with the mitigations identified, significant impacts to biological diversity and 

ecological integrity at the bioregional scale are not expected. As a result, the EPA Objective for this 

factor will be achieved.  

Lynas, through its specialist consultants (Onshore Environmental Consultancy) have submitted all 

biodiversity survey reports to IBSA. Any survey reports or data that have been updated since initial 

acceptance into IBSA have been updated accordingly. IBSA files can be accessed via this link. 

https://kasaconsulting.sharepoint.com/:f:/g/Eq3o1EuTg7VCqnaVF-jpv_YB652MR6vsAK69-CQTJ8cLZQ?e=ca2VYE
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8 ENVIRONMENTAL FACTOR – INLAND WATERS 

8.1 EPA Objective 

To maintain the hydrological regimes and quality of groundwater and surface water so that 

environmental values are protected.  

8.2 Policy and Guidance 

• Environmental Key Factor Guideline – Inland Waters (EPA 2016f).  

• Australian and New Zealand Environment and Conservation Council (ANZECC) Water Quality 

Guideline (2000).  

• Department of Water and Environmental Regulation Water Quality Protection Notice (WQPN) 

26, (liners for containing pollutants, using synthetic membranes). 

8.3 Receiving Environment 

8.3.1 Lot 500 

8.3.1.1 Surface Water  

There are no recorded surface water bodies found on or within the vicinity of Lot 500. There are a 

collection of playa lakes located to the south-east, approximately 2.5 km away. No proclaimed surface 

water bodies are within proximity to Lot 500. No Ramsar wetlands were found to occur within 100 km 

of the Lot 500 on the DWER Clearing Permit System Map (DWER 2019). 
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8.3.1.2 Groundwater 

Hydrogeological data supplied by the DWER indicates that Lot 500 is situated on “Felsic volcanic and 

volcaniclastic rocks”. It is recorded that felsic volcanic rock is likely to provide a poor quality of 

groundwater with a high salinity content (129,000 – 167,000 mg/L TDS at Kundana Borefield 

Reference Site) due to clay-rich enduring products (Kern, 1995).  

Lot 500 and the nearby areas are situated within the Goldfields Groundwater Proclaimed Area, 

resulting in the requirement of a licence, under the Rights in Water and Irrigation Act, 1914 to build or 

alter a well to draw groundwater. 

Depth to groundwater at the site has been previously discerned as high, varying from 32 to 36 mbgl 

as is typical for the area away from modern drainage features (Kern, 1995). Regionally the water table 

elevation will generally mimic the topography, with groundwater flowing away from elevated areas 

and basement highs. The local groundwater flow direction is to the south, south west towards the 

Hannan paleodrainage and associated playa lakes 6.5 km to south south-west (Figure 8-2).  
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8.3.1.3 Groundwater Quality 

Ramboll (May 2020) undertook a baseline hydrogeological assessment at the proposed site, including 

the installation of three groundwater monitoring wells shown in Figure 8-3.  

The investigation confirmed that field water quality parameters are consistent between MW02 and 

MW03 with some distinct differences observed in MW01 located on the site’s western boundary. The 

pH is lower (3.7 verses ~6.5) and the EC is higher (84,000 verses ~50,000 µs/cm). Temperature 

varies by about 2oC across the site with MW01 having the highest temperature. MW01 is 

downgradient from the other two bores, which may explain its lower pH and higher EC as it is closer 

to the paleodrainage and more saline and acidic groundwater that is often present in the upper parts 

of these features (Ramboll, May 2020). 

In terms of ionic composition, the groundwater at each well is similar. Although the EC is higher at 

MW01 this generally occurs as an enrichment of all ions. Groundwaters are all the sodium chloride 

type. Groundwater sampled from MW01 has a sulphate to chloride ratio (8.22) which is near the 

average for the three bores (8.11) and not close to the acid sulphate soil oxidation criteria of less than 

four. The one ion which shows a significant difference across the sites is Total Alkalinity, MW01 

groundwater has no detectable alkalinity of any kind while MW02 and MW03 have 601 and 352 mg/L 

Total Alkalinity as CaCO3. Ionic balances of the analyses are acceptable, varying from 3.48 to 6.61. 

Metals are generally elevated over what would be considered normal in fresh groundwater. Given 

groundwater’s high salinity these values are not unanticipated as metals are commonly elevated in 

the Kalgoorlie area due a natural abundance of mineralisation as well as the area being a long-term 

mining centre. No cyanide was detected in sample analysis.  

Total Nitrogen (TN) in the groundwater of the site is mildly elevated however this is typical for arid 

parts of Western Australia. TN (as N) varies from 2.9 to 15.7 mg/L but this is likely occurring due to 

the breakdown of nitrogen fixing vegetation, a common phenomenon in the Western Australian 

Rangelands. Total Phosphorous (as P) varies from 0.18 to 0.3 mg/L. 

Concentrations of all organic compounds including hydrocarbons and VOC/SVOC were all below the 

laboratory limits of reporting.  
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8.3.2 Yarri Road BSF 

8.3.2.1 Surface Water  

The drainage morphology across the Proposal area is characterised by ephemeral stream, creek and 

drainage networks on gently undulating plains with scattered break-away features and poorly – 

defined streamlines. Two linear features cut through the area which impacts the surface drainage 

morphology – the road (Yarri Road) and a raised earth bund approximately 1 m in height. This earth 

bund is the remnants of the Kalgoorlie to Kanowna railway line. 

These features run approximately parallel to each other and are slightly angled from the natural fall 

of the land, which makes surface water flows generally run adjacent to them in a south westerly 

direction with little build-up or ponding expected. Both Yarri Road and the raised bund have locations 

where surface water can cut across these linear features. In the case of Yarri Road these are in the 

form of rectangular box culverts. The ‘cuts’ in the raised bund are approximately 2 m in width and 

appear to link up the two flow paths which run parallel to the bund in a south westerly direction.  

The local surface water drainage paths and catchments are presented in Figure 8-4 below. As 

discussed, the proposed site area is located immediately on a regional catchment divide and as such 

the upstream catchment area is small in scale. 

Consequently, the hydrological modelling has been targeted at a fairly high level because both the 

position of the project area in the surrounding topography and the availability of detailed topographical 

data doesn't warrant detailed modelling. The site is located directly on the border of the two regional 

catchment areas and therefore has very little upstream catchment area which could contribute to 

surface water flow – meaning the risk of large-scale flooding is non-existent. 
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8.3.2.2 Groundwater 

A regional water table occurs in the Kalgoorlie area with groundwater occurring at depths from 1 m, 

in playa-lake environments, to more than 40 m in elevated areas. In addition, the regional water table 

may be absent in elevated areas where the weathered and fractured zone is unsaturated or where 

fractures are poorly developed. Groundwater flow is towards the major paleo drainages and modern 

playa lakes where the water table is close to the surface. In the case of the BSF site, this is likely to 

be to the north west. Groundwater discharge occurs mainly by evaporation from playa lakes, and only 

a relatively small amount of water flows out of these areas through the paleochannels. 

In hydrogeological terms, the BSF site is defined as containing minor local aquifers which are saline 

to hyper-saline. The unclassified metamorphosed sedimentary, felsic volcanic and volcaniclastic 

rocks make for a poor typically fractured rock aquifer so groundwater flow will be slow, storage small 

and any wells completed therein in will likely be poor producers, with water being saline to hypersaline. 

A review of the Bureau of Meteorology’s (BoM’s) GDE Atlas indicates that the Project area is classified 

as having: 

• No to low potential for groundwater interaction with vegetation reliant on subsurface 

groundwater. 

• No identified vegetation GDE’s reliant of surface expression of groundwater (rivers, springs, 

wetlands). 

• No identified subterranean GDEs (caves or aquifers). 

Borefields have been developed in the Kalgoorlie region to provide saline water resources for mining 

processes (Kern, 1995). Fractured rock aquifers are present in the bedrock underling the Kalgoorlie 

area, however water supply from these aquifers is minor due to difficulty in identifying these resources. 

Groundwater supplies in the overlying surficial deposits are also not a significant resource. 

Water present in ancient paleochannels is the most viable aquifer in the Kalgoorlie area (Kern, 1995). 

Much of the groundwater in the Kalgoorlie area is saline to hyper saline (129,000 – 167,000 mg/L 

TDS at Kundana Borefield Reference Site), which is used for mainly for mining purposes (Kern, 1995). 

The BSF site and surrounding areas are situated within the Goldfields Groundwater Proclaimed Area, 

resulting in the requirement of a licence, under the Rights in Water and Irrigation Act, 1914 to build or 

alter a well to draw groundwater. 

The Department of Water (DoW), Water Information Reporting (WIR) has records for two registered 

groundwater bores located near the BSF site. 

Preliminary results from an ongoing groundwater hydrogeological investigation being undertaken 

indicate the following results from three monitoring wells installed in March 2021: 

Table 8-1: Yarri Road Groundwater Monitoring Well Preliminary Data 

Bore Number BH01 BH02 BH03 

Depth drilled 54 72 72 

Depth and length of 
screening 

52.14 – 46.14 (6 m) 68.48 – 62.48 44.5 – 38.5 

Water depth mbgl 24 hrs 
after drilling 

46.76 25.45 27.8 
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8.4 Potential Impacts 

8.4.1 Surface Water Regime 

In general terms, in establishment of site hardstand surfaces, structures, ponds, dams, storage 

facilities, drains, culverts and pipes, may alter the natural and local hydrological regime and modify 

shallow overland flows during high rainfall events. Downstream impacts can occur where these flows 

support local ecosystems.  

Linear infrastructure including pipeline trenches that intersect ephemeral drainage lines may result in 

the diversion of natural flows along the excavations. This may result in a decrease in surface water 

flows supportive of downstream ecology, where present.  

No evidence of hydrologically dependent ecosystems has been noted in terrestrial surveys to date. 

8.4.2 Water Quality 

Unmanaged, potential sources of contamination to surface and groundwater quality during the 

construction, operation and decommissioning of the Proposal may include:  

• REPF, comprising C&L facility; 

• BSF – IP; 

• BSF – Gypsum; 

• Evaporation Pond; 

• Dams – water and process liquors; and 

• Buildings, civils, utilities and internal buffers / bunds. 

Possible contaminant exposure pathways from these potentially contaminating land uses include: 

• Runoff and leaching from contaminated by-products; 

• Runoff and leaching from site dams;  

• Accidental spills and leaks of chemicals, fuel or oil; 

• Inappropriate storage of materials; 

• Poorly maintained mobile or stationary equipment; and 

• Deposition of dust from stockpiles to ephemeral drainage lines. 



KASA Consulting Lynas Rare Earths Processing Facility – Kalgoorlie 

May 2021 Environmental Review Document Version 1 
Page 115 

8.5 Assessment of Impacts 

8.5.1 Surface Water Regime 

8.5.1.1 Lot 500 

Surface water drainage occurs as shallow overland flows during periods of high rainfall. Potential 

impacts to the site’s surface water regime are considered limited in nature due to the lack of significant 

surface water bodies and ephemeral creeks at, and downstream of, the site.  

Impacts to the surface water regime and associated receptors including soil / water dependant 

ecology are only anticipated if established site infrastructure and hardstand surfaces across the REPF 

site alter downstream (off-site) natural flows to the extent that these impact soil water replenishment 

and surface water dependent ecology. It should be noted that the existing railway corridor currently 

in operation would be the primary contributor to off-site changes in local surface hydrology. 

8.5.1.2 Yarri Road BSF 

A hydrological assessment of the Yarri Road site was undertaken by subject matter experts SWC 

(Soilwater Consultants, January 2021) , and the full report is attached at Appendix J. 

This hydrological assessment studied the area surrounding the proposed BSF footprint. Peak flows 

were estimated for each sub-catchment area based on both the rational and index flood methods 

described in the Australian Rainfall and Runoff Guidelines. In light of the findings from this assessment 

the following recommendations were made: 

• Consideration should be given to further updates to the flood modelling presented once the 

required infrastructure designs and footprints have been finalised. 

• Consideration should be given to further updates to the flood modelling presented once the 

required infrastructure designs and footprints have been finalised. 

• Surface water control infrastructure designs should be developed once flood modelling has 

been reviewed and refined prior to commencing the development to ensure they align with 

guideline requirements. 

• Consideration should be given to access road design and locations to prevent modelled 

flooding from negatively impacting on this infrastructure. 

8.5.2 Water Quality 

8.5.2.1 Lot 500 

Given the lack of permanent surface water bodies at Lot 500, impacts to surface water quality are 

minor to negligible. Surface water at the site largely drains to the south west, whereby it is likely to 

partially recharge shallow soil and/or evaporate. Potential minor chemical impacts to shallow overland 

flows are likely to be transported across the site along topographic gradients and deposited in surficial 

soils within the site boundary. 
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Off-site water quality impacts may only occur where contaminated runoff is not contained in the event 

of a significant and prolonged rainfall event. Given the lack of surface water bodies at and in proximity 

to the site, any off-site water quality impacts are unlikely given the zero-process water discharge 

design of the Proposal.  

Contaminant migration to the regional groundwater table is considered unlikely due to the high depth 

to groundwater (35+m) coupled with the impermeable nature of underlying soils including clay and 

weathered bedrock. It is additionally noted that the groundwater is saline to hypersaline, of little 

beneficial use without treatment and is anticipated to migrate very slowly through semi-permeable 

formations and under low hydraulic gradients. 

8.5.2.2 Yarri Road BSF 

Given the lack of permanent surface water bodies at the Yarri Road BSF, impacts to surface water 

quality are minor to negligible. 

8.5.3 Seepage 

A seepage assessment of both Lot 500 and the Yarri Road BSF site was conducted by subject matter 

experts, SWC (Soilwater Consultants, March 2021), which is attached as Appendix L. The 

assessment found the predicted seepage toward the underlying groundwater aquifer at Lot 500 is 

expected to be between 94 mm/yr (2.0 x 10-9 m/s) and 0.17 mm/yr (5.4 x 10-12 m/s), which equates 

to between 2.8% and <0.01% of the total annual rainfall. It is important to note that most 

hydrogeological studies conducted in the Goldfields assume a groundwater recharge of around 1% 

of the total annual rainfall. Given the majority of rainfall landing on any stockpiles of by-product 

materials is expected to be stored on the stockpiles or runoff onto the stormwater collection pond and 

evaporated, these estimates are likely to represent the worst-case.  

It is also important to acknowledge that by-product material within Lot 500 is expected to be stockpiled 

in lined cells, meeting the relevant DoW liner specifications; hence the risk of any seepage generated 

from the stockpiled material interacting with the underlying in-situ regolith profile is very low. 

The seepage assessment (Appendix L1) found the predicted seepage likely to occur through the deep 

unsaturated zone profile beneath Yarri Road, assuming typical rainfall and pan evaporation 

conditions, is between 33.54 mm/yr (1.0 x 10-9 m/s) and 0.06 mm/yr (1.9 x 10-12 m/s), even if the 

regolith profile is at field capacity. 

The quantity of seepage expected to be generated below the BSF is expected to be significantly lower 

than the predicted seepage under typical rainfall and pan evaporation conditions. These results 

therefore represent worst case, and the risk of any seepage generated from the stockpiled material 

interacting with the underlying in-situ regolith profile is, therefore, very low. 

 

 
1 Preliminary hydrogeological investigations at the BSF site in March 2021 indicate that groundwater lies 
approximately 28 mbgl, however this is not considered to alter the seepage assessment conclusions above. 
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8.6 Mitigation 

8.6.1 Surface Water Regime 

For both the construction and operational phases at each site, drainage design will seek to minimise 

potential impacts associated with disturbances to the natural off-site surface water regime.  

The BSF and landform has been designed to contain contaminated runoff. Incident rainfall will be held 

within the landform and evaporate. Any runoff will be collected in the stormwater runoff pond. 

Potentially contaminated runoff from the plant area at Lot 500 and the by-product landform at Yarri 

Road will be segregated from clean stormwater and directed to appropriately designed stormwater 

retention ponds with 1:100, 72-hour AEP design capacities. 

Uncontaminated stormwater at both sites will be diverted from operational areas at the site and 

directed to natural downstream drainage, where applicable, in a way that prevents increased rates of 

sedimentation and erosion. 

8.6.2 Water Quality 

During construction and operation, impacts to surface and groundwater quality will be minimised as 

follows: 

Lot 500 Only: 

• The IP and Gypsum By-Product Storage Facilities and process liquor dam designs includes 

the installation of low permeability liners (HDPE, Geosynthetic clay, or a combination of both) 

and environmental monitoring bores – refer to Figure 8-7 and Figure 8-8;  

• The Gypsum Storage Facility has been designed as a water recovery system which will 

capture and treat any precipitation falling within the perimeter bunds, for re-use within the 

process; and 

• The IP storage facility will be constructed with a lined bund, which directs runoff to the Process 

Liquor Surge Storage where it will be collected and stored in the event of a storm. The water 

will be recovered as process water. 

Lot 500 and Yarri Road BSF: 

• Both the REPF and BSF have been designed and will be constructed to meet a zero process 

water discharge philosophy whereby no contaminated surface waters will be released beyond 

the site boundary prior to treatment, as required; 

• All hazardous wastes for which there is not an engineered and approved treatment or disposal 

method available will be properly stored on-site until transfer, treatment and/or disposal; 

• Potentially contaminated runoff will be directed to an appropriately designed stormwater 

retention dams, where it will be used in the process or evaporated; 

• Mobile and stationary equipment used during construction and operation will be subjected to 

regular mechanical inspections to minimise any leaks and spills of fuels, oils and hydraulic 

fluids; 
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• Fuel, oil and chemical storage tanks will include impervious secondary containment (such as 

concrete bunding) to prevent direct spills or releases to the soil; 

• Soil contamination from spills or leaks will be removed upon identification and directed to a 

licenced landfill site or approved alternative; 

• Drainage construction and engineering controls will be implemented to prevent uncontrolled 

stormwater runoff during the construction works; and  

• Clean stormwater will be diverted around the premises through established or natural drainage 

following local contours. 

8.6.3 Iron Phosphate By-Product Storage – Design Elements 

There are a number of design features which present mitigation of possible impacts from the IP 

storage facilities. These elements are intended to respond to the potential to transfer radionuclides 

via contaminated wastewater.  

The proposed REPF is designed to meet a zero-process water discharge philosophy whereby no 

contaminated surface waters will be released beyond the site boundary. The site and IP Storage 

Facility has been designed to segregate clean water from potentially contaminated runoff. From a site 

water balance perspective, the IP process is a closed circuit. Water from the pond will be reclaimed 

and used within the water leach process whenever possible. Water which cannot be used will be 

evaporated. 

The double lined facility at the REPF has been sized to accommodate a 1-in-100-year, 72-hour AEP 

storm event. As depicted in Figure 8-7 and Figure 8-8, the surface area of the final storage facility will 

be 105,000 m2. A 1-in-100-year, 72-hour AEP storm event equates to 212.4 mm of rainfall, requiring 

a maximum catchment storage capacity of 22,300 m3. The storage pond size, allowing for 712 mm 

freeboard (212 mm plus 500 mm safety) is 25,000 m3.  

At the BSF, the unlined facility will be sized to accommodate a 1 in 100 year, 72-hour AEP storm 

event and allowing for minimum freeboard of at least 300 mm. 

Given the intention to maximise water recycling, and that the IP storage will essentially be dry stacked, 

the storage pond will normally be dry, with maximum capacity for containment of significant rainfall 

events, and prevention of any release of IP sediment laden runoff beyond the facility boundary. The 

stormwater pond will be designed to evaporate the collected water. 
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8.6.4 Iron Phosphate By-Product Chemistry  

Lynas considers that the assessment of potential environmental risks associated with radionuclide 

migration of stored IP should consider the inherent nature of the material as a result of the cracking 

and leaching process itself. The RE concentrate treatment process results in most of the thorium 

present in the kiln reacting to thorium pyrophosphate, a substance that is less soluble than the initial 

monazite.  

Other phosphates solubilise and convert to soluble sulphates. This releases the phosphate ion into 

solution in the water leach component of the process. Any thorium that does solubilise in the water 

leach, post the cracking kiln, will thermodynamically be the first cation to re-precipitate as a solid, 

insoluble phosphate. Any radium that solubilises will reprecipitate as insoluble radium sulphate.  

Additionally, IP by-product has very low permeability, being measured as 10-9 m/s. Lastly, as stated 

in Section 8.3.1.2 above, baseline environmental assessments have confirmed that the water table 

beneath Lot 500 is approximately 38 mbgl. Preliminary evidence from the monitoring bore installation 

campaign at Yarri Road (commenced in March 2021) shows groundwater at a depth of 25 to 36 mbgl. 

With in-situ geology comprising of a high composition of clay, any seepage will be impeded from 

reaching the saline to hypersaline groundwater. 

8.7 Predicted Outcomes 

8.7.1 Surface Water Regime 

The development at both Lot 500 and the Yarri Road BSF is likely to have the following impacts to 

hydrological processes after appropriate surface water management: 

• Minimal impact to annual flow volumes and the hydrological regime in most of the 

sub-catchments which cross the development areas following the installation of culverts and 

drain diversion structures. 

• Minor reduction in surface water flow volumes and altered hydrologic variability downstream 

of the development. 

Potential impacts to the surface water regime at each site are limited in nature due to the lack of 

surface water bodies and ephemeral creeks at and in the vicinity of the REPF and BSF. Overland 

flows in response to high rainfall events can be maintained as far as practicable via best-practice 

construction works and establishment of adequate drainage infrastructure. Residual impacts to the 

downstream (off-site) surface water regime including soil water dependant ecology are anticipated to 

be negligible. 

8.7.2 Water Quality 

Impacts to surface water quality are anticipated to be mitigated via facility design and good 

environmental management practices executed under appropriate management plans. Risk of 

surface water quality impacts are ultimately reduced because of the lack of permanent surface water 

features in the vicinity of either site. Water quality impacts to groundwater are considered unlikely as 

a result of the great depth to groundwater, largely impermeable soils and bedrock and with adequately 

lined process water and liquor dams, and by-product storage facilities.  
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In the unlikely event that water quality impacts to groundwater are identified in operational monitoring 

bores, the groundwater occurs as a thin layer above the basement material and is saline to 

hypersaline and is of little to no ecological or potable value without treatment. At Lot 500, groundwater 

is flowing to the south, south-west under low hydraulic gradients and any contaminant travel time 

would be long. The nearest ecological receptors are a great distance from the site and are hypersaline 

lakes so not dependant on groundwater discharge. Based on these considerations, impacts to 

groundwater quality are considered unlikely and of negligible significance. 

Pending surface hydrology and groundwater hydrogeological investigations at the Yarri Road site will 

extend existing knowledge on potential risks of by-product storage to local surface and groundwater 

regimes. The basis of design for Yarri Road surface water drainage and diversion systems and 

specifications of storage facility liners (if required) has been informed by the investigations detailed 

below. 

8.7.3 Seepage 

The predicted seepage rates obtained by SWC, for both Lot 500 REPF and Yarri Road BSF show 

that any seepage generated from these facilities is unlikely to impact on the underlying groundwater 

aquifer due to the negligible volume of seepage reaching the water table. Even under worst case 

conditions (i.e., field capacity), the seepage rate interacting with the underlying aquifer is equivalent 

to the accepted DoW (2013) Clay Liner seepage rate of 10-9 m/s. 

The primary safeguard for the underlying groundwater aquifer, against any interaction or impact from 

seepage generated from the REPF or BSF, is the very low permeability of the unsaturated (vadose) 

zone materials. The predicted hydraulic conductivity of the unsaturated sediments at field capacity 

(worst case) is around 1.0 x 10-4 m/d, which is equivalent to 1.0 x 10-9 m/s. The deep regolith profile 

underlying the REPF and the BSF therefore acts as a clay liner minimising the volume of seepage 

that can leach through the profile and interact with the underlying groundwater. 
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9 ENVIRONMENTAL FACTOR – AIR QUALITY 

9.1 EPA Objective 

To maintain air quality and minimise emissions so that environmental values are protected. 

9.2 Policy and Guidance 

Key policy and guidance documents for the air quality factor are: 

• Environmental Factor Guideline Air Quality (EPA 2016g). 

• National Environment Protection Measure (Ambient Air Quality). (NEPC 2016).  

• Environmental Protection Bulletin No. 24 – Greenhouse Gas Emissions and Consideration of 

Projected Climate Change Impacts in the EIA Process. 

The following study commissioned by Lynas has also informed this section: 

• Kalgoorlie Rare Earths Processing Plant – Air Quality Impact Assessment (Environmental 

Technologies and Analytics (March 2021). 

9.3 Receiving Environment 

9.3.1 Overview 

The climate and meteorological characteristics of a region control the dispersion, transformation, and 

removal (or deposition) of pollutants from the atmosphere, and therefore ambient air quality. To 

present the climatic characteristics of the existing site and locality, data was sourced from the nearest 

Bureau of Meteorology (BoM) automatic weather station (AWS) to Lot 500 which is Kalgoorlie Airport, 

located approximately 5 km to the west. 

Kalgoorlie has a semi-arid climate characterised by hot, dry summers and mild winters. The long-term 

temperature statistics from the BoM Kalgoorlie AWS are presented in Insert 9-1. January is the hottest 

month with an average maximum temperature of 33.6 °C. Temperatures above 40.0 °C occur on 

approximately 9 days per year with hot, dry, north to north easterly winds. These high temperatures 

are usually followed by a cool change from the south and occasionally with a thunderstorm. 

By contrast, winters are cool, with July average minimum and maximum temperatures being 5.1 

degrees C and 16.8 degrees C, respectively. Cold, wet days with a maximum below 12.0 degrees C 

occur about once every winter. Overnight temperatures fall below freezing about four times in a typical 

winter. Such events occur on clear, calm nights. 
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Insert 9-1: Long Term Temperature Statistics, Kalgoorlie (1936-2019) 
(BoM, 2020) 

 

The median annual rainfall is 254 mm on an average of 68 days and, while the average rainfall is 

evenly distributed throughout the year, there is a slight winter maximum. Rainfall also displays 

considerable variation from year to year, with the highest monthly rainfall of 308 mm measured in 

February 1948 (Insert 9-2). 

Insert 9-2: Long Term Rainfall Statistics, Kalgoorlie (1936-2019) (BoM, 2020) 

 

Lynas commissioned an air quality study to investigate the potential impacts from the REPF on air 

quality as a result of emissions from point and fugitive sources during operations (ETA, March 2021). 
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To establish meteorological inputs into the air dispersion model, wind speed and wind directions were 

extracted from the gridded CALMET output for a point corresponding to the proposed Lynas facility. 

The major features of the wind rose for the site (Insert 9-3) are as follows: 

• The predominant wind direction is from the east-southeast and southeast. 

• Highest hourly average speeds (greater than 5 m/s) occur with winds from the west. 

• Winds from the south are relatively uncommon. 

• Highest frequency of light winds occurs from the southeast. 

Insert 9-3: Annual Wind Rose, Lynas Facility– 2014 (extracted from CALMET) 

 

9.3.2 Local Air Quality and Existing Ambient Concentrations of Key Pollutants 

The existing air quality in the region is expected to be influenced by natural sources such as wind 

erosion and bushfires. Dust may also occur due to anthropogenic activities in the study area, such as 

other mining operations and agriculture. When a modelling assessment is completed all these other 

“background” sources must be included to get an accurate representation of the air quality during the 

Lynas activities.  

To account for background or existing air quality in the region, the ambient monitoring data made 

available by the Department of Water and Environment Regulation (DWER) has been sourced. 

DWER currently measure the following pollutants in the Kalgoorlie region – carbon monoxide, sulphur 

dioxide, PM10 and PM2.5. Nitrogen dioxide and ozone are not currently measured.  
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The existing ambient conditions, based on the 2018 DWER monitoring results, are summarised in 

Table 9-1. Levels of PM10 and PM2.5 can be highly variable in the region and are regularly affected by 

exceptional events such as fires or windblown dust events. 

Table 9-1: Monitored Ambient Air Quality in Kalgoorlie 

(Adopted as Background or Existing Concentrations – (DWER, 2018)) 

Pollutant 

Measured Air Quality 
Base on  

(source – percentile) Concentration 1 

(µg/m3) 
Averaging Period 

CO 2175 8-hour 1.9 ppm 

SO2 

278 1-hour 0.106 ppm 

21 24-hour 0.008 ppm 

2.6 annual 0.001 

PM10 
29.7 24-hour 6th highest 

12.8 annual  

PM2.5 
15.9 24-hour 6th highest 

5.1 annual  

Notes: 

1. Concentrations referenced to 0°C  

 

9.3.3 Lot 500 Sensitive Receptors 

The modelling assessment considered the potential air quality impacts on sensitive (human) 

receptors, including locations where people are residing either on a temporary or permanent basis, 

noting that the current DWER guidelines exclude the consideration of on-site project-related receptors 

as sensitive receptors.  

The nearest residence to Lot 500, is in the area zoned Freight / Transport to the north and is 

approximately 500 m from the centre of the REPF site. The nearest sensitive population group 

(residential) within the Kalgoorlie Townsite is approximately 3 km to the northeast.  

The discrete sensitive receptor locations used in the assessment are listed in Table 9-2, and shown 

in Figure 9-1. These are used for interpreting the model results in terms of the potential impacts. 
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Table 9-2: Lot 500 – Sensitive Receptors 

ID Address Receptor Type | Land Use 

R1 Lot 317 Hall Road Residential  

R2 Lot 187 Hall Road Residential / Caretakers  

R3 Lot 183 Hall Road Residential / Caretakers  

R4 Lot 272 Hall Road Residential / Caretakers  

R5 22 Kybo Street Residential 

R6 5 Treloar Road Residential 

R7 Lot 184 Western Road Residential and storage 

R8 Lot 270 Western Road Residential and horse stabling 

R9 85 Wortley Street Residential with workshop on-site 

R13 83 Wortley Street Residential 

R10 4 Hunter Street Residential and storage 

R11 6 Hunter Street Kennels and Cattery 

R12 Cnr Hunter Street & Wortley Street (77-79 
Wortley Street) 

Residential 

R14 3A Hunter Street Residential 

R15 7A Hunter Street Residential 

I1 Lot 198 Hall Road Industrial 

I2 Vacant Crown Land Former camp – now vacant 

I3 Lot 273 Hall Road Residential 

I4 Lot 300 Hall Road Residential 

I5 Lot 193 Western Road Industrial 

I6 Lot 181 Western Road Industrial 

I7 Western Power Commercial/workshop 

I8 Rifle Club Recreational 

 

9.3.4 Yarri Road BSF Sensitive Receptors 

The Yarri Road BSF site is more remote than Lot 500. Consequently, the sensitive receptors 

(residences) nearby are located farther from the site. Land uses to the south are industrial in nature 

including the Cockburn Cement plant and the Duratec facility. The Mullingar speedway (R_1) is to the 

west and the Yarri Road Waste Facility (R_8) is immediately south of the Yarri Road BSF site. 

The Ningamia indigenous residential community presents the closest residential land uses to the BSF 

and this is some 4 km to the south east. 

The types and locations of the nearest receptors to the BSF site are shown in Table 9-3 and Figure 9-2 

below. 
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Table 9-3: Yarri Road – Sensitive Receptors 

ID Address Land Use Receptor Type 

R_1 Goldfields Highway Speedway  Recreational 

R_2 Goldfields Highway Hannans North Tourist Mine Commercial 

R_3 Goldfields Highway Goldfield Institute  Commercial 

R_4 Yarri Road Ningamia  Indigenous Residential Community 

R_5 Yarri Road Cockburn Cement  Commercial / Industrial 

R_6 Yarri Road Duratec Australia  Commercial / Industrial 

R_7 Yarri Road Parkeston Industrial  Commercial / Industrial 

R_8 Yarri Road Yarri Rd Waste Facility  Commercial / Industrial 
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9.4 Potential Impacts 

Outdoor air pollution effects human health and amenity. The impacts can extend to premature 

mortality, hospital admissions, allergic reactions, lung dysfunction and cardiovascular diseases. There 

is a health benefit (and cost saving) to be gained from any reduction in pollutant concentrations and 

overall population exposure. 

Ambient air quality assessment criteria used in this assessment have been adopted based on the 

protection of human health and amenity impacts, consistent with the guidelines for air quality 

published by the Environmental Protection Authority (EPA, 2016), and Department of Water and 

Environment Regulation (DWER, 2019). 

9.5 Assessment of Impacts 

9.5.1 Dispersion Modelling Study 

The potential air quality impacts of the REPF and BSF were determined through a dispersion 

modelling study undertaken by subject matter experts – Environmental Technologies and Analytics. 

(Kalgoorlie Rare Earths Processing Plant – Air Quality Impact Assessment (ETA, March 2021)). The 

full study report is included at Appendix M.  

The study incorporated meteorological data, emissions information, source characteristics, and the 

location of key sensitive receptors. An inventory of emissions was developed for the proposed REPF 

at its maximum designed operational throughput. Emission rates were estimated using recognised 

and accepted methods of emissions estimation and referenced the existing LAMP operations in 

Malaysia where possible.  

Emission rates at the Yarri Road BSF were based on the facility operating a maximum capacity which 

is reached by 2029. The worst-case operating conditions were also assumed for the modelling 

assessment. The study adopted a conservative approach, consistent with similar assessments in the 

region, using CALPUFF software (version 7.3). 

A site-specific meteorological dataset was generated using the CALMET meteorological processor, 

using a combination of observations at the nearest representative automated weather station (AWS) 

and meteorological data produced by the prognostic model TAPM. These were then used to drive the 

CALPUFF dispersion model to predict ground-level concentrations of pollutants at identified sensitive 

receptors and the surrounding environment. 

Ground-level particulates (as TSP, PM10, and PM2.5 concentrations) and gaseous emissions (carbon 

monoxide, sulphur dioxide, nitrogen dioxide) as well as process gases (H2SO4, HF, HCl, and Cl2), 

predicted at the sensitive receptors and the surrounding environment, were compared with the 

relevant air quality assessment criteria. Predicted proposal contributions were presented in isolation 

of non-proposal related emission sources, and with the inclusion of background concentrations 

(assessed to represent existing conditions), to present the potential cumulative impact. 

An iterative approach was undertaken for the Air Quality Assessment whereby multiple modelling 

scenarios were conducted to inform the design of pollution controls, site layout and stack height 

configurations, in order to optimise the REPF design to achieve the desired environmental outcome 

and full conformance with adopted assessment criteria. 
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9.5.2 Dispersion Modelling Study Findings 

9.5.2.1 Proposal Discrete Impacts  

The assessment determined that the discrete impact of the Proposal on predicted maximum ground 

level concentrations (GLC) for all modelled pollutants are below the relevant air quality assessment 

criteria and present a low risk of potential impact to the sensitive receptors identified.  

Specifically, the Proposal only, results show the maximum predicted concentration at any identified 

receptor for: 

• PM10 (24-hour) is 19.8% of the assessment criteria (Receptor R_8), at the road entrance / exit 

to the Yarri Road BSF. The highest at any of the sensitive receptors (i.e., residences) is 7.6% 

of the assessment criteria (at R_4 and I1). 

• PM2.5 (24-hour) is 13.2% of the assessment criteria (Receptor R_8). The highest at any of the 

sensitive receptors (residences) is 7.4% of the assessment criteria (at R_4). 

• SO2 (1-hour) is between 1.9% and 3.2% of the assessment criteria (Receptors R1, R2 and 

I1), being sensitive receptor locations on Hall Road (residents). 

• SO2 (24-hour) is 2.9% of the assessment criteria (Receptor I1), a sensitive receptor location. 

• NOx (1-hour) is 5.2% of the assessment criteria (Receptor I1), a sensitive receptor location. 

• NO2 (1-hour) is 35.5% of the assessment criteria when atmospheric conversion is included. 

• CO (8-hour) is less than 0.2% of the assessment criteria at all receptor locations. 

For the process gases, the maximum predicted GLCs for all the process gas pollutants are all below 

the relevant air quality assessment criteria, and generally present a low risk of potential impact to 

sensitive receptors identified. 

9.5.2.2 Cumulative Impacts 

Where regional ambient monitoring data is available (particulates and combustion gases only), 

potential cumulative impacts have been assessed. The cumulative results (with background 

concentrations included) show that the existing ambient concentration of the modelled pollutants are 

more dominant than the REPF-related emissions. The predicted cumulative results are less than the 

assessment criteria and indicate a low risk of potential impact to sensitive receptors identified.  

Specifically: 

• PM10 (24-hour) is 79.2% of the assessment criteria when background air quality is included 

(Receptor R-8, Yarri Road BSF) being the highest of any receptor, and 67% of the assessment 

criteria at sensitive receptors I1 and R_4 (Ningamia) 

• PM2.5 (24-hour) is 76.8% of the assessment criteria when background air quality is included 

(Receptor R_8) being the highest of any receptor, and 71% (R-4) of the assessment criteria 

being the highest at a sensitive receptor. 

• SO2 (1-hour) is between 50.8% and 51.1% of the assessment criteria when background air 

quality is included (Receptors R1, R2 and I1) being sensitive receptors along Hall Road near 

the REPF (Lot 500). 

• SO2 (24-hour) is 12.1% of the assessment criteria when background air quality is included 

(Receptor I1). 
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9.5.2.3 Plant Upset and Worst-Case Conditions 

The modelling results show that the plant emissions contribution during upset operating conditions 

presents a relatively low to moderate change in predicted in air quality ground level concentrations. 

The maximum concentration at any identified receptor during upset plant operating conditions, for: 

• PM10 (24-hour) is 40.2% of the assessment criteria. 

• SO2 (1-hour) is 5.6% of the assessment criteria. 

• SO2 (24-hour) is 4.4% of the assessment criteria. 

• NO2 (1-hour) is 63.0% of the assessment criteria. 

• H2SO4 (1-hour) is 34.5% of the assessment criteria. 

• H2SO4 (24-hour) is 44.0% of the assessment criteria. 

The results show that the plant emissions contribution during worst case operating conditions 

presents a relatively low to moderate change in predicted in air quality ground level concentrations. 

The maximum concentration at any identified receptor during worst case operations, for: 

• PM10 (24-hour) is 31.8% of the assessment criteria at Receptor I1, a sensitive receptor on Hall 

Road near to the REPF at Lot 500. 

• SO2 (1-hour) is 4.5% of the assessment criteria at Receptors R2 a sensitive receptor on Hall 

near to the REPF at Lot 500. 

• SO2 (24-hour) is 3.2% of the assessment criteria (Receptor R1 a sensitive receptor on Hall 

Road near to the REPF at Lot 500). 

• NO2 (1-hour) is 50.7% of the assessment criteria (Receptor I1). 

• H2SO4 (1-hour) is 27.8% of the assessment criteria at Receptor R2. 

• H2SO4 (24-hour) is 27.8% of the assessment criteria at Receptor R2. 

These concentrations will only be present for a short period as the plant would be in the process of 

shutting down, and generally present a low risk of potential impact to sensitive receptors identified. 

For this assessment the Yarri Road operation has not been included in the modelling.  

9.5.3 Fugitive Sources 

For Lynas activities, the air quality modelling analysis assumed a reasonable level of particulate (dust) 

mitigation, for potential fugitive sources, including efficient dust control (e.g., watering) of the 

stockpiles during the dry periods of the year. In addition, good dust management practices will ensure 

that any effect associated with material handling and transportation of materials is minimised. 

By-products of interest from the process are gypsum and IP, which are initially stored at Lot 500. 

Gypsum and IP will also be stored on the Yarri Road site. Both the gypsum and IP have a high 

moisture content when stockpiled and therefore have a low potential to be affected by wind erosion. 

Wind eroded dust is typically an event-driven emission, since particles are not suspended unless a 

sufficient wind speed is reached, typically 5.4 m/s for low moisture content material.  

For this assessment it was assumed that wind erosion from the gypsum and IP storage areas would 

be minimal due to the chemical composition and moisture content of the products. As a result, any 

emissions from the stockpiles were not included in the modelling assessment. 
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9.6 Mitigation 

9.6.1 Construction Phase 

The operation of diesel-powered vehicles, heavy equipment and power generation during 

construction will result in generation of combustion emissions. Emissions generated are expected to 

rapidly disperse upon release given their limited nature.  

Typically, during early stages of construction, dust is also generated from vegetation clearing 

activities, and activities on unsealed surfaces. Lynas will undertake dust suppression activities on an 

as needed basis to minimise potential impacts to the workforce and nearby sensitive receptors.  

Uncontrolled, dust can cause reduced air quality, impact on public health, and reduce amenity due to 

reduced visibility and settling on surfaces causing soiling and staining (DEC 2011). The potential 

impact of dust is determined by particle size, chemicals composition and concentration (DEC 2011). 

The total suspended solid (TSP) fraction of dust is typically responsible for nuisance or loss of amenity 

whereas the smaller PM10 and PM2.5 fractions are more commonly associated with the potential for 

health impacts due to their ability to penetrate the lungs (DEC 2011).  

Based on the use of dust suppression techniques by Lynas at the Mt Weld mine site and the LAMP 

in Malaysia, air emissions arising from vehicles, heavy equipment and generator use or dust 

emissions are not considered to represent a significant or long-lasting impact to air quality, health or 

aesthetics during the construction phase. 

Management controls during the construction phase have been documented in a CEMP (Appendix 

S), which includes management of dust during construction. Conventional management actions will 

be implemented, including: 

• Regular visual inspections by the contractor’s environmental personnel. 

• Appropriate training and inductions for construction personnel. 

• Traffic control to maximise use of non-dust generating internal roads and parking locations. 

In addition, a meteorological station and a network of continuous particulate monitors will be installed 

at key locations to monitor baseline particulate concentrations as well as construction phase dust 

levels. Refer to Figure 9-3 below. 

  



!(

!(

!(

Kieserite Evaporation
Pond 3

Storm Water
Retention

Pond

Iron Phosphate
Storage Area

Gypsum Storage Facility Stage 1

Great Eastern Highway

Ka
lgo

or
lie

 Es
pe

ran
ce

 R
ail

wa
y

Clearance of
Perimeter Track

Power and Water
Site Connection

Process
Plant

Perimeter Fence

Green Buffer Zone

Process Liquor
Surge Storage

Gypsum Storage
Facility
Stage 2

Kieserite Evaporation
Pond 2

Kieserite Evaporation
Pond 1

Baseline Dust Monitoring Location

Baseline Dust Monitoring Location

Stack Emissions
Sampling Point

346500

34
65

00

347000

347000

347500

347500 348000

34
80

00

348500

34
85

00

65
91

00
0

65
91

50
0

6591500

6592000

6592000

6592500

65
92

50
0

65
93

00
0

Imagery: © Landgate (December 2018)

Drawn: CAD Resources ~ www.cadresources.com.au
Author: P. Jansen Kasa Consulting Pty Ltd

Date: March 2021 Rev: A A4
CAD Ref: a2769_ERD04_21

Scale: 1:8,000
MGA94 (Zone 51)

0 100 200mLegend
Lot 500 Great Eastern Hwy, Yilkari
Proposed Layout

!( Baseline Dust Monitoring Location

 
 

   
Figure 9-3

Lot 500 - Baseline Dust and 
Emission Monitoring Locations



KASA Consulting Lynas Rare Earths Processing Facility – Kalgoorlie 

May 2021 Environmental Review Document Version 1 
Page 136 

9.6.2 Operational Phase 

RE concentrate from Mt Weld will be transported to the REPF and unloaded directly from containers 

into a hopper fitted with an extraction system discharging via a baghouse filter. This results in 

negligible fugitive emissions from the handling of the concentrate. 

Other raw materials used in the process are delivered to site in enclosed bulk containers. These raw 

materials are pneumatically transferred from the bulk container to storage silos on-site, which are 

fitted with baghouse filters to control any potential emissions.  

The air quality modelling analysis assumed a reasonable level of particulate (dust) mitigation, 

including efficient dust control (e.g., watering) of the stockpiles during the dry periods of the year. In 

addition, good dust management practices were implemented to ensure that any effect associated 

with material handling and transportation of materials is minimised. 

Lynas will install a meteorological station and a network of continuous particulate monitors at key 

locations to monitor particulate concentrations upwind and downwind of the site during operations. 

Other points to note with respect to operational dust management are: 

• A radioactive waste management strategy has been prepared as part of the approval required 

for the Proposal from the Radiological Council and DMIRS. This strategy has been included 

in the RMP for the Proposal (Appendix U) and prescribes detailed management actions and 

targets for the handling and storage of RE concentrate and the IP by-product. This statutory 

document includes dust controls which require compliance. 

• An Operational Environmental Management Plan (OEMP) has been prepared for the project 

which outlines a systematic and prescriptive approach to environmental management 

including air quality management on the REPF and BSF sites – refer to Appendix R.  

• The IP and gypsum by-product storage methods are based on an approach which 

acknowledges the high moisture content of both by-products. The high moisture content 

results in minimal dust generation. The make-up of the by-product creates a crust which further 

minimises dust generation. 

• The design of the by-product storage areas incorporates the opportunity at closure for the IP 

to be encapsulated within the gypsum and further protected by rock armouring – refer to 

Section 6.5.3. This infrastructure further reduces the potential impact of fugitive dust impacts. 

• Particulate monitors will be installed at key locations to monitor operation-phase dust levels. 

Operation phase monitors will be installed in approximately the same locations as the 

construction phase monitors illustrated in Figure 9-3. 

• An Air Quality Monitoring Programme will be developed in consultation with DWER as part of 

the detailed design process and applications under Part V of the EP Act. This will include 

continuous monitoring of ambient particulate concentrations. 



KASA Consulting Lynas Rare Earths Processing Facility – Kalgoorlie 

May 2021 Environmental Review Document Version 1 
Page 137 

9.6.3 Radionuclides in Dust 

9.6.3.1 Overview  

The IP solid by-product contains the iron, aluminium, phosphorous and residual REs from the 

concentrate. It will also contain low levels of NORM. The radiation level of the IP by-product will be 

like that of the Mt Weld concentrate, ore and tailings, which are all safely managed in accordance 

with approved RMPs.  

The IP is not a waste material. Research in Malaysia has shown it can potentially be used in soil 

conditioning for a range of crops and for mine site rehabilitation.  

The IP storage facility will be specifically designed to ensure radionuclides within the IP are 

appropriately contained, monitored and managed. The design will ensure radiation doses from IP to 

the workers, members of the public and non-human species are as low as reasonably achievable 

throughout operations and following closure.  

9.6.3.2 ERICA Assessment  

The RIA, provided as Appendix T, assessed the impact to the surrounding environment through the 

Environmental Risk from Ionising Contaminants: Assessment (ERICA) software tool as endorsed by 

ARPANSA.  

In response to cautionary advice provided by DAWE regarding the application of Malaysian conditions 

to the Kalgoorlie environment in assessing impacts, the ERICA assessment employed Lot 500 

site-specific air quality and dust deposition modelling conducted by Environmental Technologies & 

Analytics rather than adapting Malaysian monitoring data to ensure the most representative results 

were obtained for the radiological assessment. 

The ERICA assessment in the RIA was modelled over a 20-year period thereby providing an 

indication of the cumulative effect of dust deposition impacts. The assessment utilised the following 

conservative factors to demonstrate the low radiological risk to the surrounding environment from 

REPF operations: 

• The highest dust deposition modelling result used to model environmental impact.  

• All dust dispersed into surrounding environment assumed to be 100% radionuclide-bearing IP 

(in reality, a portion of fugitive dust would be barren of radionuclides).  

• A custom 1.0 μGy/hr screening rate employed that is 10 times more stringent than the 

standard assessment framework.  

The conservative ERICA assessment in the RIA demonstrates that the assessed total dose rate per 

organism is well below the stringent 1.0 μGy/hr screening rate. The results of the REPF ERICA 

assessment (as endorsed by the Calytrix Consulting independent peer review), as well as the BSF 

ERICA assessment, confirm that there is low radiological risk to non-human biota from the REPF and 

BSF operations with no further assessment warranted. 

Refer to Appendix U: Radiation Management Plan for further details. 
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9.6.3.3 Iron Phosphate Physical Properties  

A key deterrent to dust generation at the IP storage facilities is the high moisture content of the 

material. Through the long-standing experience with IP at the LAMP in Malaysia, Lynas have robust 

scientific data indicating that during storage, the IP filter-cake is at 45% moisture at deposition.  

The permeability of the IP is also low and therefore moisture reduction by drainage is further retarded.  

Lynas have undertaken a core sampling program for the stockpiles in Malaysia and the only stockpile 

that has seen significant reduction in moisture is a stockpile with underdrainage (sump in base of 

dam). Even so, after seven years, this moisture is down to 20% at depth, but still above 40% from the 

surface to 9 m depth.  

IP is typically of a clay-like consistency and does not become dusty until it gets to around 20% 

moisture. If the stockpile does become dusty, a proven management method that can be adopted at 

the proposed REPF is to utilise a chemical dust suppressant (e.g., Gluon® or waterglass (sodium 

silicate)) which is sprayed onto completed stockpiles for dust control.  

Lynas is aware that this method has been used in Geraldton for similar by-product management 

associated with the Geraldton synthetic rutile facility at Narngulu (where it is subject to significantly 

stronger winds) and has been demonstratively successful in mitigating dust.  

Lynas has actively tried to dry both Gypsum and IP mixes in Malaysia by spreading in 0.5 m stockpiles 

undercover and ripping every day with a dozer. These investigations have indicated that it takes 

around three months of actively ripping stockpiles with a dozer before any visible signs of dust is 

evident.  

As evidence of the moisture content of the IP and gypsum, testing results for these materials that was 

carried out by consultant engineers ATC Williams are available.  

Given the above experience, and whilst appreciating that the climate in Kalgoorlie is notably less 

humid and is drier than in Malaysia, Lynas is confident that significant dust generation from by-product 

stockpiles will be unlikely.  

Notwithstanding, where there is an increased potential for dusting from these stockpiles, chemical 

dust suppressant will be applied in a similar manner to that described above.  

Lynas will adopt this management practice as standard and will detail these measures including any 

other operational controls and a monitoring program in an operational dust management plan for the 

premises. 

9.7 Air Quality Assessment – Peer Review 

A peer review of the initial Air Quality Assessment (ETA, August 2020) was conducted by Ramboll 

Australia (Appendix N). The review concluded that the air quality assessment carried out by ETA was 

consistent with the necessary requirements for a project of this nature, with applied assessment 

methodologies being sound and incorporating an acceptable level of conservatism. The assessment 

conclusions are consistent with what would be expected for a project such as this (Ramboll, 2020a). 
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9.8 Predicted Outcomes 

The key outcomes of the air quality assessment are: 

• Air quality modelling indicates emissions from the Proposal will meet adopted assessment 

criteria for key atmospheric pollutants; and 

• There may be a temporary, localised reduction in air quality during construction of the Proposal 

facilities associated with the use of heavy vehicles, machinery and equipment. 

The objective of the Environmental Factor Guideline Air Quality (EPA 2016g) – to maintain air quality 

and minimise emissions so that environmental values are protected – will be achieved.  

The above assessment recognises that as part of the detailed design phase for the REPF, locations 

of equipment and the site layout may require minor modifications. Lynas will ensure that proposed 

changes do not alter the conclusions of this air quality assessment, however any updates can be 

remodelled or verified as part of commissioning testing in consultation with DWER during the Works 

Approval and licensing of the premises under Part V of the EP Act. 

9.9 Greenhouse Gas Assessment 

9.9.1 Receiving Environment 

Data published by the Department of Industry, Science, Energy and Resources in its most recent 

Quarterly Update of Australia’s National Greenhouse Gas Inventory: September 2019 (DISER, 2019) 

estimates that total GHG emissions for the nation amounted to 99.9 million tonnes CO2-e from all 

stationary sources 2 . Stationary sources include emissions from direct combustion of fuels, 

predominantly from the manufacturing, mining, residential and commercial sectors. In the year to 

December 2019, stationary energy accounted for 19.2 per cent of Australia’s national inventory. 

Emissions from industrial processes and product use occur as the result of by-products of materials 

and reactions used in production processes. This sector includes emissions from processes used to 

produce chemical, metal, and mineral products. 

The total national emissions for the year to December 2019 were estimated to be 532.5 Mt CO2-e.  

Greenhouse gas emissions associated with the Proposal are predominantly associated with energy 

consumption (predominantly electricity, natural gas and diesel) during production of RE carbonate. 

Scope 1 greenhouse gas emissions are the emissions released to the atmosphere as a direct result 

of an activity. Scope 1 emissions are sometimes referred to as direct emissions. Scope 1 emission 

sources relevant to the Proposal include: 

• Consumption of natural gas in kilns; 

• Consumption of diesel fuel in mobile and fixed plant; 

• Sewerage and domestic wastes; and 

• Organic material decomposition following progressive vegetation clearing. 

 
2 stationary sources means sources that generate GHG primarily from fuel combustion excluding registered transport, 
electricity generators, agriculture, waste, and land use/forestry emissions. 
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Scope 2 greenhouse gas emissions are the emissions released to the atmosphere from the indirect 

consumption of electricity. Electricity for the REPF will be sourced from the grid, with peak demands 

anticipated to be approximately 10.5 MW. 

Scope 3 emissions are indirect greenhouse gas emissions other than Scope 2 emissions that are 

generated in the wider economy. They occur as a consequence of the activities of a facility, but from 

sources not owned or controlled by that facility's business. Some examples are extraction and 

production of purchased materials, transportation of purchased fuels, use of sold products and 

services, and flying on a commercial airline by a person from another business. For the purposes of 

this assessment, Scope 3 emissions have been excluded. 

9.9.2 Greenhouse Gas Emission Estimate 

GHG emission estimates for the Proposal are based on methodologies and emission factors for 

determining Scope 1 and 2 emissions as defined in the National Greenhouse and Energy Reporting 

(NGER) (Measurement) Determination 2008 as amended (CER, 2019), with due reference to the 

most recent NGER Technical Guidelines (for 2018-19) (CER, 2017). 

Table 9-4 and Insert 9-4 summarise projected annualised energy consumption data and resultant 

greenhouse emissions for the Proposal once fully operational. 

Table 9-4: Estimated Annual Greenhouse Gas Emissions (REPF and BSF)  

Activity Energy Type 
Estimated Annual 

Quantity 

Scope 1 

tCO2-e/yr 

Scope 2 

tCO2-e/yr 

Power Electricity sourced from the grid 91,980,000 kWh  64,386 

Natural Gas Fuel for kiln burners 434,000 GJ 22,364  

Diesel Fuel for fixed and mobile 
equipment including transport of 
by-products to Yarri Road 

   

• Reach Stacker 

• Utilities 

• Cars 

• Forklift 

• Mules 

• Bobcat 

• Excavator 

• Truck 

• Emergency Genset 

• By-Products Transport 

2,052 kL 5,560  

Oils & Greases Non-combustion consumption of 
hydrocarbons 

3.15 kL 2.0  

Domestic waste Putrescible waste and sewerage 150 personnel 41  

Clearing Vegetation decay (over 50 years)  

100 ha (of mapped 
vegetation) 

574  

Total Scope 1 Emissions tCO2-e/yr 28,541  

Total Scope 2 Emissions tCO2-e/yr  64,386 

TOTAL Scope 1 + Scope 2 Emissions tCO2-e/yr 92,927 
  



KASA Consulting Lynas Rare Earths Processing Facility – Kalgoorlie 

May 2021 Environmental Review Document Version 1 
Page 141 

Insert 9-4: Breakdown in Annual Greenhouse Emissions By Source 

 
 

9.9.3 Assessment of Impacts 

The data illustrates that the bulk of greenhouse emissions associated with the Proposal arise from 

the consumption of electricity and natural gas. 

The annual scope 1 and 2 greenhouse gas emissions predicted to be emitted when the REPF and 

BSF are operating at full capacity in 2023 are 92,927 t CO2-e/annum.  

It also equates to emission of approximately 1.08 tonnes CO2-e/tonne of RE Carbonate produced. 

This represents approximately 0.093% of the 2018/19 greenhouse gas emissions for the national 

industry sector, or 1.86% of the Western Australian 2018 industrial sector emissions (DISER, 2020). 

The WA EPA’s Environmental Factor Guideline – Greenhouse Gas Emissions (EPA, 2020) 

communicates how the factor – Greenhouse Gas Emissions – is considered by the EPA in its 

environmental impact assessment (EIA) process. The guideline references an amount of 100,000 

tonnes per annum of CO2-e direct (Scope 1) emissions above which projects are assessed, and 

greenhouse gas emission requirements recommended, in an effective, consistent, and equitable 

manner.  

The estimated Scope 1 greenhouse emissions for the Proposal (28,541 t CO2-e/annum) will therefore 

generate approximately one third of the significance threshold referred to in the EPA guidance.  

Lynas is assessing potential opportunities to supplement power requirements for the REPF from 

renewable energy sources. Opportunities to establish a solar farm to compliment the REPF and 

regional power generation sources are also being assessed for implementation during operations 

and/or post closure. 
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9.9.4 Mitigation 

Lynas will develop an Energy and Greenhouse Gas Management Program that builds upon the 

process optimisation elements that are inherent it the project design (Section 2.2.3).  

The program will include the following: 

• Identifies opportunities to improve energy efficiency across key processes as part of the 

project implementation. 

• Establishes a framework for monitoring and tracking energy consumption and calculation of 

Scope 1 and 2 greenhouse gas emissions using NGER methodologies. 

• Tracks energy efficiency and greenhouse gas intensity to determine performance against 

baseline targets proposed in Section 9.9.2. 

• Maintain a watching brief on similar operations globally to establish appropriate benchmarks 

to compare performance against. 

• Extends the current Greenhouse Gas Management Plan (Appendix R) to include detail on 

proposed the management and mitigation measures that will be used to reduce greenhouse 

gas emissions and improve operational efficiency using the mitigation hierarchy, including the 

management and mitigation measures that can be implemented over time to achieve a long-

term reduction in greenhouse gas emissions. 

9.9.5 Predicted Outcomes 

Given the relative insignificance of annual greenhouse emission quantities projected from the 

Proposal, greenhouse gas emissions are not considered to be a key environmental factor. 
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10 ENVIRONMENTAL FACTOR – SOCIAL SURROUNDINGS 

10.1 EPA Objective 

To protect social surroundings from significant harm. 

10.2 Policy and Guidance 

EPA Environmental Factor Guideline: Social Surroundings. 

10.3  Indigenous Heritage 

10.3.1 Policy and Guidance 

In relation to indigenous heritage matters, EPA Environmental Factor Guideline: Social Surroundings 

states: 

Most of Western Australia is remote and Aboriginal people have lived throughout the entire state. As 

such, the EPA recognises that not all significant Aboriginal heritage is registered. It is important that 

the necessary surveys and consultations are undertaken to ascertain the presence of objects or sites 

customarily used by or traditional to Aboriginal people that are important and significant. 

10.3.2 Receiving Environment 

10.3.2.1 Lot 500 

An Indigenous Heritage Archaeological and Ethnographic survey was carried out in 2003 over a broad 

area encompassing Lot 500. It was found in Report AHIS20850 that there were no Registered 

Aboriginal Sites or Other Heritage Places recorded at the Premises. The closest Registered Aboriginal 

Site is the ‘Binduli Rock Hole’ situated approximately 830 m to the north. 

It is also worth noting that the Marlinyu Ghoorlie, Maduwongga and the Goldfields Land and Sea 

Council were notified of the proposed clearing approved under Clearing Permit 8322/1. No 

submissions were received in relation to the granting of the Clearing Permit application. 

A search of the State Government Aboriginal Heritage Inquiry System (April 2020) indicates that there 

are no identified sites within the proximity of this development.  
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10.3.2.2 Yarri Road BSF 

Native title has not been extinguished over the BSF site or the easement required for the access road. 

The recent applications for a GPL and Miscellaneous Licence under the Mining Act 1978, is an action 

which attracts the right to consult under the Native Title Act. 1993. 

Yarri Road falls wholly within the following overlapping undetermined Native Title Claims: 

• Maduwongga (WAD186/2017 registered on 08 August 2017; and  

• Marlinyu Ghoorlie (WAD647/2017 registered on 28 March 2019. 

Lynas has committed to progressing Native Title negotiations including identification of heritage 

survey monitors endorsed by Traditional Owners to conduct archaeological and ethnographic 

assessments at the BSF site prior to land disturbance. Lynas has commenced early consultation with 

both Native Title claimants, and all engagements to date are recorded in Table 3-1. 

Data relating to indigenous heritage sites in the area surrounding the BSF site has been sourced from 

the Aboriginal Heritage Inquiry System (AHIS), which showed that there are several indigenous 

heritage sites north east of the Kalgoorlie townsite, associated with landscape and landform features 

not found at the proposed BSF location. 

The BSF site itself is free from indigenous heritage constraints, although a registered indigenous 

heritage site (No. 152) is close to the south eastern boundary of the BSF site. Indigenous heritage 

site No. 152 is also known as the Yarri Road Quarry site. 

10.3.3 Mitigation 

Lynas will ensure it complies with all requirements of the Aboriginal Heritage Act (WA) 1972. Through 

its agreements with contractors, it will require personnel to be trained in the implications of the 

Aboriginal Heritage Act (WA) 1972 during the construction period.  

In light of the current pending status of Native Title determinations at Yarri Road, as part of its 

commitment to ensuring heritage matters are appropriately addressed and managed, Lynas will 

develop and implement a Cultural Heritage Management Plan in consultation with the EPA and 

Traditional Owners that reflects the outcomes and any recommendations of the Native Title 

determination process, including the scope of proposed archaeological and ethnographic surveys at 

the Yarri Road site.   

Additionally, as demonstration of Lynas’ commitment to investigating and mitigating potential cultural 

heritage constraints, Lynas has provided a letter of commitment to the EPA which includes the 

acceptance/non-objection to any pre-construction Ministerial Condition that EPA recommends be 

imposed on the organisation to address this matter prior to commencement of ground disturbance at 

Yarri Road BSF. 
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10.3.4 Outcome 

Having regard for the EPA’s Social Surroundings guideline, it is evident that surveys have been 

undertaken of Lot 500 and consultation has been undertaken with relevant indigenous groups. The 

construction and operation of the REPF on Lot 500 will not impact on indigenous heritage matters, 

however Lynas will continue to consult with relevant indigenous stakeholders. 

Aboriginal Heritage registers indicate no recorded sites exist at the BSF site. Native Title objections 

are currently being assessed through the tenure acquisition process under the Mining Act, 1978. Once 

the outcomes of the consultation process have been determined, archaeological and ethnographic 

surveys will be conducted, ensuring that all requirements for tenure are addressed.  

In relation to the Yarri Road BSF, Lynas commits to developing and implementing a Cultural Heritage 

Management Plan that takes into account the outcomes of any pre-construction heritage assessment 

of the subject land, in consultation with DPLH and Traditional Owners identified through the Native 

Title determination process. 

10.4 Land Use. 

10.4.1 Policy and Guidance 

In relation to land use matters, EPA Environmental Factor Guideline: Social Surroundings states: 

The application of separation distances between industry and sensitive land uses, through the land 

use planning system, can ensure that both intended and unintended emissions do not adversely 

impact on people. While amenity matters are usually managed through land use planning and 

regulation, occasionally implementation of a proposal or scheme may have a significant effect on 

amenity and warrant consideration in EIA. Sensitive premises such as residential development may 

be impacted if located close to existing industries, or if industry expands near existing sensitive 

premises. 

10.4.2 Receiving Environment 

10.4.2.1 Lot 500 

The proposed REPF site is located approximately 8 km west of the Kalgoorlie central business district. 

It is situated within a developing industrial area, where other large scale, industrial type uses currently 

exist, and where CKB wishes to attract future large-scale mineral processing to this unencumbered 

location.  

Industrial uses within this area include land occupied by Western Power, northeast of Lot 500, which 

bounds a site occupying two Synergy (formerly Verve Energy) gas turbines. A BIA Communications 

broadcast tower occupies a site approximately 1 km to the north of the proposed REPF site. The 

Janet Ivy Gold Mine, held by Norton Gold Fields Pty Ltd (Norton Gold Fields), is located to the 

northwest of the proposed site and includes the Fort Scott open pit. The Navajo Chief and Ben Hur 

open pits, also owned by Norton Gold Fields, are located to the south of Lot 500. Additionally, Horizon 

Minerals Limited’s Binduli gold project area covers approximately 100 km2 to the west and northwest 

of Lot 500.  
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The proposed REPF site is bounded by Great Eastern Highway on the southern boundary and Johns 

Road on the eastern boundary. The corridor for the water pipeline from Mundaring Weir runs along 

the northern boundary, and there is an active rail freight line (Kalgoorlie-Esperance railway) on the 

western boundary of the site. Figure 10-1 shows Lot 500 in relation to surrounding land uses and the 

Kalgoorlie Townsite.  

Two residences and one business are established in the area north of the water pipeline corridor and 

are bounded to the north by the Perth-Kalgoorlie railway, which runs near the REPF site. These 

residences are the nearest receptors to Lot 500 and are located approximately 500 m from the centre 

of the site in an area zoned Freight / Transport. A Water Corporation covered storage reservoir is 

situated on the lot to the northeast of Johns Road, and the Eastern Goldfields Clay Target Club 

occupies the lot south of Great Eastern Highway to the east of the proposed site. There are no other 

notable land uses in the immediate area.  

The nearest sensitive population group (residential) to Lot 500 lies within the Kalgoorlie Townsite, 

3 km to the northeast. 

10.4.2.2 Yarri Road BSF 

The BSF site is located north east of the Kalgoorlie townsite. The nearest residential areas are in the 

suburb of Hannans which is about 5 km to the west of the BSF site. Of note also is the Ningamia 

indigenous settlement which is about 3 km to the south west. 

Being located on the fringe of the town the surrounding locality contains a variety of land uses, as 

shown on Figure 10-2 and described below: 

• To the south, opposite the BSF site, is the Yarri Road waste facility. This is a licenced landfill 

catering for municipal and other wastes. 

• South west of the BSF site is the Parkeston industrial area. This area contains a cement 

making facility (Cockburn Cement) and Duratec (engineering, construction and remediation 

operations). 

• West of Parkeston are the mining operations of the Hannans North Tourist Mine and to the 

south west is the indigenous community of Ningamia. 

• To the north west is the Kalgoorlie International Speedway at Mullingar. 
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10.4.3 Planning Compliance  

10.4.3.1 Lot 500 

CKB has developed a program to attract large scale mineral processing industries to Kalgoorlie. The 

objective of this program is to build on the synergies possible between mining and processing of 

mineral products, for the creation of economic and employment benefits. To this end, Lot 500 and 

other surrounding properties have been identified by the CKB as a strategic industrial area. The aim 

of this identification is to capitalise on the excellent transport linkages, high servicing levels and 

relative separation from residential areas of the town. 

The current zoning of Lot 500 is General Industry in the CKB Town Planning Scheme No. 1 (TPS). 

Under this zoning the REPF is a permitted use but a Development Application would typically be 

required pursuant to the provisions of the TPS.  

Additionally, under clause 3.12 of the TPS, an LDP for the site is also required. The requirements for 

the LDP are set out in clause 3.12 and in Schedule 2 Part 6 of the Planning and Development 

Regulations 2015. A recent amendment to the TPS (Amendment 95 – gazetted on 26 April 2019) 

added the sub clauses to Clause 3.12 of the TPS.  

To comply with the requirements of Clause 3.12, CKB has prepared the LDP which prescribes 

detailed development control and guidance for Lot 500 as follows: 

• Access points to the Great Eastern Highway 

• Landscaping and vegetation setbacks from roads  

• Bushland retention 

• Drainage management 

• Bushfire management 

Refer to Figure 10-3 for illustrated details on the LDP.   
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10.4.3.2 Yarri Road BSF 

The BSF site is zoned Rural in the City of Kalgoorlie Boulder (CKB) Town Planning Scheme (TPS). 

Surrounding land is also similarly zoned except for two notable reserves – the waste/land fill site and 

the speedway. Both these sites are under the control of the Council and consequently are designated 

as local reserves. An extract from the TPS showing the BSF site and the surrounding area is below 

at Figure 10-4 . 

Also relevant is the proposed zoning of the BSF site and surrounds in CKB’s proposed TPS No. 2. 

This TPS has not yet received approval. The BSF site retains its rural zoning in the proposed TPS 

No. 2 but importantly, a noise buffer to the Speedway reserve of some 3 km radius extends on to the 

site. This buffer is implemented as a Special Control Area (SCA) under the proposed TPS to restrict 

sensitive land uses from being approved in this buffer zone. This SCA will act as a control measure 

to also restricting sensitive land uses being considered in vicinity of the northern portion of the BSF 

site, refer to Figure 10-5. 

The BSF site comprises reserved land (R 8767 Common reserve) and Unallocated Crown Land 

(UCL). Surrounding land is a similar tenure with the Speedway on Lot 247 (UCL) to the west and the 

Parklands reserve (R 35661) to the south west – refer to Figure 10-6. 

A prospecting licence application was lodged by Lynas over the site on 20 May 2020. Three 

applications have been made to cover the full extent of the site, as is shown on Figure 10-7, and 

notated as follows: 

• P 26/4546 

• P 26/4547 

• P 26/4548 

Lynas has submitted an application for a GPL over the BSF site as well as a Miscellaneous Licence 

application for the BSF access corridor: 

• GPL G 26/173, lodged 16 October 2020 

• Miscellaneous Licence L 26/294, lodged 10 November 2020  

Both applications are currently pending and are anticipated to be approved in 2021.  
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10.4.4 Outcomes 

The advent of the Lynas REPF Proposal at Lot 500 and Yarri Road complies with all strategic and 

local land use planning guidance. In strategic planning terms, all planning agencies have been 

encouraging the development of large-scale industrial uses in this area of Kalgoorlie. At the local 

level, the LDP prepared by the CKB will facilitate the compatibility of the REPF with nearby uses, the 

road network and existing infrastructure / services.  

10.5 Noise  

10.5.1 Policy and Guidance 

• Environmental Protection Act 1986. 

• Environmental Protection (Noise) Regulations 1997. 

• Draft Guidance Note 8 Guideline on Environmental Noise for Prescribed Premises. 

10.5.2 Receiving Environment 

10.5.2.1 Lot 500 

The closest sensitive human receptors to Lot 500 are depicted in Figure 9-1. 

Reference should be made to Section 10.4.2.1 for surrounding land uses and Section 10.4.3.1 for 

applicable planning compliance implications. 

10.5.2.2 Yarri Road BSF 

The closest sensitive human receptors to the Yarri Road BSF are depicted in Figure 9-2. 

Reference should be made to Section 10.4.2.2 for surrounding land uses and Section 10.4.3.2 for 

applicable planning compliance implications. 

10.5.3 Assessment of Impacts 

10.5.3.1 Lot 500 Noise Modelling Assessment 

An assessment of the potential noise impacts from the REPF has been carried out by Talis 

Consultants (Talis Consultants, June 2020). The full study report is included as Appendix P. The aim 

of the Talis study was to assess the noise impacts of the proposed REPF on surrounding noise 

sensitive receivers and determine noise control measures required to comply with the Environmental 

Protection (Noise) Regulations 1997 (the Noise Regulations). 

Table 10-1 below presents the assigned noise levels applicable to each of the sensitive receivers as 

required by the Noise Regulations. Table 10-2 shows the assigned noise levels and those noise levels 

likely to result as per the noise modelling carried out by Talis. 



KASA Consulting Lynas Rare Earths Processing Facility – Kalgoorlie 

May 2021 Environmental Review Document Version 1 
Page 157 

Table 10-1: Lot 500 Applicable LA10 Assigned Noise Levels 

Receiver 
Base Assigned LA10 

Noise Level 
Influencing Factor (IF) 

Assigned LA10 
Noise Level (incl. IF) 

R1 35 +12 47 

R2 35 +14 49 

R3 35 +1 36 

R4 35 0 35 

R5 35 +9 44 

R6 35 +1 36 

R7 35 +6 41 

R8 35 +2 37 

R9 35 +4 39 

R10 35 +4 39 

R11 35 +4 39 

R12 35 +1 36 

R13 35 +3 38 

R14 35 +2 37 

R15 35 +6 41 

R16 35 0 35 

 

Table 10-1 highlights that each receiver has a base assigned noise level of 35 dBA. In addition, for 

each receiver there is also a specific influencing factor. The influencing factor (IF) is based on the 

surrounding land use adjacent to each of the noise sensitive receivers, including the amount (%) of 

industrial and commercial premises as well as the number and proximity of major and secondary 

roads. Table 10-1 presents a summary of the IFs which have been calculated for each receiver and 

used in the Talis assessment. 

An iterative approach was undertaken for the Noise Assessment whereby multiple modelling 

scenarios were conducted to inform the design of pollution controls, site layout and stack height 

configurations, in order to optimise the REPF design to achieve the desired environmental outcome 

and full conformance with noise assessment criteria. 

10.5.3.2 Lot 500 Noise Assessment Findings 

Table 10-2 presents the predicted noise levels and the exceedance of the assigned levels at each 

receiver. The exceedances are significant at receivers R1 and R2, also occurring to a lesser degree 

at R3, R4, R6 and R8. 
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Table 10-2: Lot 500 Noise Model Results – No Noise Controls 

Receiver 
LA10 Noise Levels 

Exceedance (dB) 
Assigned Predicted 

R1 47 59.0 12.0 

R2 49 62.4 13.4 

R3 36 45.0 9.0 

R4 35 42.2 7.2 

R5 44 32.7 Nil 

R6 36 39.6 3.6 

R7 41 39.3 Nil 

R8 37 37.7 0.7 

R9 39 34.7 Nil 

R10 39 33.8 Nil 

R11 39 33.9 Nil 

R12 36 33.5 Nil 

R13 38 34.4 Nil 

R14 37 33.4 Nil 

R15 41 33.3 Nil 

R16 35 28.8 Nil 

 

10.5.3.3 Yarri Road BSF Noise Assessment 

An assessment of the potential noise impacts associated with the BSF has been carried out by Talis 

Consultants (Talis Consultants, February 2021). The full study report is included as Appendix Q. The 

aim of the Talis study was to assess the noise impacts associated with proposed BSF on surrounding 

noise sensitive receivers and determine noise control measures required to comply with the 

Environmental Protection (Noise) Regulations 1997 (the Noise Regulations). 

Table 10-3 below presents the most stringent night-time assigned noise levels which have been 

applied to the nearest sensitive receivers used to assess the potential noise impacts of the BSF on 

the community. Table 10-5 shows the assigned noise levels and those noise levels likely to result as 

per the noise modelling carried out by Talis. 

Table 10-3: Yarri Road BSF Applicable LA10 Assigned Noise Levels 

Receiver Night-time Assigned LA10 Noise Level1 

R_2 (Hannans North) 30 

R_3 (Goldfields Institute) 30 

R_4 (Ningamia) 30 

Notes: 

1. Includes a -5dB non-significant contributor adjustment, as the existing Kalgoorlie Gold Super Pit 
operations may affect the receivers East of Kalgoorlie. 

 

Table 10-4 presents the noise sources included in the noise model. This assumes that all equipment 

on-site is 100% utilised, which will provide conservative model predictions as it not likely that all 

equipment can operate simultaneously.  
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Table 10-4: Yarri Road BSF Modelled Noise Source Levels  

Equipment  Quantity 
Sound Power Level dBA 

(per item) 

Water Cart  1 115.2 

Front End Loader 2 112.2 

Light Vehicle  2 91.0 

Dozer  2 109.4 

Moxy  2 110.8 

Road Train  2 96.6 

 

10.5.3.4 Yarri Road BSF Noise Assessment Findings 

Table 10-5 provides the worst-case noise model predictions for the BSF and a compliance 

assessment against noise regulations, showing no predicted exceedance at the receptors modelled. 

Table 10-5: Yarri Road BSF Noise Model Results 

Receiver 
LA10 Noise Levels 

Exceedance (dB) 
Assigned Predicted 

R_2 (Hannans North) 30 25.4 Nil 

R_3 (Goldfields Institute) 30 25.1 Nil 

R_4 (Ningamia) 30 27.7 Nil 

 

10.5.3.5 Construction Noise Assessment 

Noise emissions from construction activities associated with the project will be managed in 

accordance with the requirements of Regulation 13 of the Environmental Protection (Noise) 

Regulations 1997 (The Regulations). If any construction activity is planned to take place outside of 

the hours 07:00 and 19:00 or on Sundays or on Public Holidays, then the Regulation requires a noise 

management plan be submitted to the CEO of DWER, or delegate, at least 7 days before construction 

work commences.  

Where construction activities will take place outside of these hours, Lynas is cognisant of the need to 

submit a detailed Noise Management Plan. The plan will include all the following Regulation 13 

requirements: 

• The work will be carried out in accordance with control of noise practices set out in Section 4 

of Australian Standard 2436 “Guide to Noise Control on Construction, Maintenance and 

Demolition Sites”. 

• Equipment used for the work will be the quietest reasonably available. 

• Justification will be provided describing why it is reasonably necessary for the work to be done 

out-of-hours. 

• All nearby occupants or other sensitive receptors who are likely to receive noise levels which 

fail to comply with the prescribed standard under Regulation 7 will be notified, at least 24 hours 

before construction commences.  
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• A detailed Noise Management Plan will be submitted to the CEO of DWER, or their 

representative. for approval at least seven days before the work starts. The plan will include 

the following: 

- Details of, and reasons for, construction work on the construction site. 

- Details of, and reasons for, the work required to be undertaken outside of day-time 

hours. 

- Details of, and the duration of, activities on the construction site likely to result in noise 

emissions that fail to comply with the standard prescribed under regulation 7. 

- Predictions of the noise levels. 

- Control measures for noise (including vibration). 

- Procedures to be adopted for monitoring noise emissions (including vibration). 

- Complaint response procedures to be adopted. 
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10.5.4 Mitigation  

10.5.4.1 Lot 500 

A noise mitigation package will be implemented to reduce the impacts of the exceedances 

documented in Table 10-2. The package consists of a combination of low noise specifications, 

engineering changes, layout changes and operational/administrative changes aimed at reducing the 

received noise levels to achieve the assigned levels. The controls being implemented are listed in 

Table 10-6.  

Table 10-6: Noise Control Requirements 

Equipment  Noise Control  

Pumps  All pumps, as far as possible, will be relocated to the south eastern side of tanks.  

All pumps which cannot be relocated will receive shielding or be specified to have a 
Sound Power Level (SWL) of ≤ 98 dBA. 

All pump specifications to include a requirement that their noise emissions will not 
contain tonal characteristics as defined in Regulation 9 sub regulation (1) of the 
Noise Regulations [2], or if it is not reasonably practicable to remove tonality, then 
the SWL must be 5 dB less than specified.  

Electric drive motors  All electric drive motors which cannot be relocated will have cowlings or close-fitting 
acoustic enclosures.  

Agitators Large agitator motors will be specified to have a SWL ≤ 98dB(A) 

Small agitator motors will be specified to have a SWL ≤ 92dB(A) 

All agitator specifications to include a requirement that their emissions will not 
contain tonal characteristics as defined in Regulation 9 sub regulation (1) of the 
Noise Regulations [2], or if it is not reasonably practicable to remove tonality, then 
the SWL must be 5 dB less than specified. 

Cooling Tower  Pumps will be relocated to the Eastern side of the structure.  

Cooling Tower fans will be specified to have a SWL of ≤ 100 dB(A) per fan. 

Cooling tower specifications to include a requirement that their emissions will not 
contain tonal characteristics as defined in Regulation 9 sub regulation (1) of the 
Noise Regulations [2], or if it is not reasonably practicable to remove tonality, then 
the SWL must be 5 dB less than specified. 

Combustion Air Fan  Shielding  

Dilution Air Fan  Shielding  

WGT/WESP ID Fan  Shielding  

Rotary kiln drives Shielding  

Concentrate handling fan  Shielding  

Air Relocated to inside a building and ensure that the building maintains its acoustic 
integrity during design and construction.  

Filter Building Three-sided enclosure will be applied to the North, East, West and Roof.  

HDS / Lime Preparation  Relocated to the Southern end of the facility.  

Bunds A 9 m high bund will be located north of the plant (gypsum storage bund, as shown 
in Figure 10-8), plus a 2 m high screen located at the plant facing edge of the bund.  

A 9 m high bund (extension of the gypsum storage bund) located west of the plant 
(Figure 10-8). 

A bund will be built underneath the kiln up to the base of the kiln (9.8 m at the West 
end and 7.7 m at the East end of the kiln).  

All bunds listed above exceed the recommendations of the noise control modelling 
and will be built to the height specified in this table prior to the commencement of 
commissioning.  
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Day-to-day operational noise will be managed in accordance with the Noise Management Plan 

included in the OEMP (Appendix R), which identifies key operational controls, corrective actions and 

incident/complaint management processes. 

10.5.4.2 Yarri Road BSF 

The BSF is predicted to be compliant with noise regulations. As a result, no mitigation or management 

measures are proposed. 
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10.5.5 Noise Outcomes 

10.5.5.1 Lot 500 

Table 10-7 presents the resultant received noise levels with the noise controls implemented. As can 

be seen from the results, the REPF is predicted to be compliant with the assigned noise levels at all 

sensitive receptors under worst case conditions through the adoption of noise abatement measures. 

It should be noted that the noise abatement measures defined above may be modified subject to the 

outcome of the detailed design phase and optimisation of equipment and controls that may be 

implemented without compromising conformance with adopted assessment criteria at identified 

sensitive receptor locations. 

Table 10-7: Noise Model Results – AFTER Noise Control Implementation 

Receiver 
LA10 Noise Levels 

Exceedance (dB) 
Assigned Predicted 

R1 47 39.6 Nil 

R2 49 43.7 Nil 

R3 36 36.0 Nil 

R4 35 33.7 Nil 

R5 44 32.7 Nil 

R6 36 28.8 Nil 

R7 41 39.3 Nil 

R8 37 27.7 Nil 

R9 39 34.7 Nil 

R10 39 33.8 Nil 

R11 39 33.9 Nil 

R12 36 33.5 Nil 

R13 38 34.4 Nil 

R14 37 33.4 Nil 

R15 41 33.3 Nil 

R16 35 28.8 Nil 

 

The above assessment recognises that as part of the detailed design phase for the REPF, locations 

of equipment and the site layout may require minor modifications. Lynas will ensure that proposed 

changes do not alter the conclusions of this noise assessment and that full compliance with assigned 

noise levels will be achieved at all times. 

Any major or significant updates as a result of detailed design changes can be remodelled or verified 

as part of commissioning testing in consultation with DWER during the Works Approval and licensing 

of the premises under Part V of the EP Act. 

10.5.5.2 Yarri Road BSF 

Given the significant separation distance of the proposed Yarri Road site from sensitive receptors, no 

exceedance of assigned noise levels is predicted.  
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10.6 Visual Impact 

10.6.1 Policy and Guidance 

In relation to visual impact, the EPA Environmental Factor Guideline: Social Surroundings states as 

follows: 

Amenity is a broad term that generally means the qualities, attributes and characteristics of a 
place that make a positive contribution to quality of life. For the purpose of EIA, amenity values 
include both visual amenity and the ability for people to live and recreate within their 
surroundings without any unreasonable interference with their health, welfare, convenience 
and comfort. Natural landscapes and views often contribute to visual amenity. 

10.6.2 Receiving Environment 

10.6.2.1 Lot 500 

View to the North from Great Eastern Highway 

Great Eastern Highway is the main road transport link to Kalgoorlie from the west (Perth and 

Fremantle). The view of Lot 500 from Great Eastern Highway is presently one of vegetated bush as 

is shown in Insert 10-1 below. 

Insert 10-1: View of Lot 500 from Great Eastern Highway  

 

View to the South from Sensitive Receptors 

The sensitive receptor sites immediately north of Lot 500, presently have an unencumbered view of 

sparsely vegetated bushland. These sensitive receptors are in a remote and isolated location with 

little likelihood that any widely accessed public viewing points are affected. 
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10.6.2.2 Yarri Road BSF 

View to the Northwest from Yarri Road 

The view of the BSF site from Yarri Road is presently one of vegetated bush as is shown in Insert 10-2 

below. 

Insert 10-2: View of the BSF Site from Yarri Road 

  

10.6.3 Potential Impacts  

10.6.3.1 Lot 500 

10.6.3.1.1 View to the North 

The potential visual impacts of the REPF to the north include the industrial nature of the view from 

Great Eastern Highway and glimpses of the bunds around the evaporation pond which will be 2 m 

high. These points will be a departure from the current view of Lot 500 as shown in Insert 10-1. 

Additionally, the stacks of the various structures in REPF itself will be visible. The heights of these 

structures are documented in Table 10-8. These heights vary with the highest being the gas treatment 

stack at approximately 60 m-65 m. In addition, there are other structures that may come in to view 

above the tree line. 

The impact of these structures will be lessened as a result of the distance from Great Eastern 

Highway, which will be some 500 m, the 30 m wide vegetated buffer zone and the existing vegetation 

in the Great Eastern Highway road reserve. 
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10.6.3.1.2 View to the South 

The view of the REPF to the south from the sensitive receptors will be screened by the bunding 

constructed for the gypsum storage pond and fencing (refer to Section 10.5.4 in relation to fencing for 

noise controls). The landscaped strip of 30 m will also augment the screening of the view and soften 

the impact of the bund and fence.  

As with the view from Great Eastern Highway, the stacks and structures set out in Table 10-8 below 

may be visible above the bund / fence. This will be in the distance, with the separation as with the 

view from Great Eastern Highway, the stacks and structures set out in Table 10-8 below may be 

visible above the bund / fence. This will be in the distance, with the separation of approximately 300 m.  

Table 10-8: Key Buildings and Structures 

Buildings / Structures Stacks 

MgO Neutralisation Gas treatment stack 

Kiln MCC RE concentrate receivals baghouse stack 

Lime silo Quicklime storage silo baghouse stack 

MgO Silo 1 MgO neutralisation circuit baghouse stack 

MgO Silo 2 MgO silo baghouse – 1 stack 

MgO Silo 3 MgO silo baghouse – 2 stacks 

Filter Press Building MgO silo baghouse – 3 stacks 

Soda Ash Silo Soda ash storage silo stack 

Process Water Tank Emergency diesel generator 

Flue Gas Treatment Tower  

Kiln Feed End Structure  

 

10.6.3.2 Yarri Road BSF 

The BSF is located north east of the Kalgoorlie townsite, with the nearest residential areas in the 

suburb of Hannans, approximately 5 km to the west. There is therefore no direct visual impact on 

residential receptors in the vicinity of the BSF. 

The potential visual impacts of the BSF to the north from Yarri Road will be minor and may allow 

glimpses of the by-product storage landform when it reaches its ultimate height. This will be a minor 

departure from the current view from Yarri Road as shown in Insert 10-2. The visual impact of the 

by-product landform will be lessened significantly by existing native vegetation as a result of the 

distance of the BSF site from Yarri Road. 
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10.6.4 Mitigation 

The LDP prepared for Lot 500 by CKB, requires retention of a landscape buffer of 15 to 20 m. This 

buffer has also been recognised in the Lynas site plan (Figure 2-1). The buffer will provide significant 

screening of the REPF and the by-product storage areas. The landscaped strip of 30 to 50 m softens 

any visual impact. 

The view to the north from Great Eastern Highway is screened by the 2 m evaporation pond bund. 

The view to the south from the sensitive receptors will be screened by the bund constructed for the 

gypsum storage pond and noise screening.  

All infrastructure determined to be visible from public vantage points will be coloured to blend in with 

background conditions to further reduce the visual impact. 

Notwithstanding the above, Lynas is completing a qualitative assessment to illustrate the potential 

visual impact of the REPF from key vantage points. The visual assessment will overlay artistic 

impressions of key infrastructure over ground level imagery of the site to offer an impression of the 

likely visual impacts of the Proposal. 

Given the isolated location of the proposed BSF, no additional visual assessment is envisaged, other 

than provision of conceptual plans and section diagrams of completed stockpiles as part of the 

Closure Plan for that facility. 

10.6.5 Outcomes 

On the basis of the proposed mitigation measures above, the anticipated visual impact of the Proposal 

from key public vantage points is not anticipated to be significant nor deviate from current aesthetic 

values of region. 
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10.7 Social and Economic Benefits 

10.7.1 Receiving Environment 

The Kalgoorlie-Boulder population is just below 30,000. The key characteristics of the community 

include: 

• The median age of people in Kalgoorlie-Boulder is 33 years. Children aged 0 – 14 years make 

up 23% of the population and people aged 65 years and over make up 7% of the population. 

• Of the total population, 52% are male and 48% are female. 

• Kalgoorlie-Boulder experienced considerable population growth during the years of high 

commodity prices. However, growth rates have subsequently declined, with the town 

experiencing negative growth over the period 2013-2019. 

• A fertility rate of 2.4 compared to WA of 1.9 resulting in an increase in the number of children 

aged less than five years old in Kalgoorlie-Boulder.  

• Only 66% of the CKB population at the time of 2016 Census identified as being born in 

Australia. Aboriginal people currently represent 7% of the resident population in the City.  

• Kalgoorlie-Boulder has had an average annual population turnover rate of 22% since 2007. 

• 38% of the working age population hold a non-school qualification, compared to 48% for the 

WA working age population. 10% of the Kalgoorlie-Boulder working age population hold an 

education at or above the Bachelor’s degree level, compared to 19% of the WA working age 

population. 

• The median weekly incomes of households in Kalgoorlie-Boulder were $2,080 which is 

considerably higher than the WA ($1,595) and Australian ($1,438) median weekly incomes. 

The homeless rate in Kalgoorlie-Boulder is more than twice as high as the WA average with high 

levels of transient homelessness due, in part, to the influx of residents from remote regions, many of 

whom are seeking access to government and community services. 

10.7.2 Benefits and Impact Mitigation 

10.7.2.1 Global Environmental Benefits of Rare Earths 

With the broader community becoming more aware of the part everyone must play in addressing 

global warming, governments of today are now legislating higher environmental standards and lower 

emission targets in both domestic and industrial settings. REs are playing a pivotal role in greenhouse 

gas reduction through their unique application in automotive catalytic converters, hybrid vehicles, wind 

turbines, and energy efficient compact fluorescent light bulbs. 

10.7.2.2 Lynas in the Goldfields 

Since 2011, Lynas have developed, commissioned and operated the Mt Weld mine, with over 130 

workers currently employed in WA. Lynas has been operating in the Goldfields for nearly 2 decades 

and over this period has already invested over $400m in plant and equipment at Mt Weld. In 

November 2016, the Mt Weld camp was relocated into the township of Laverton to increase 

opportunities to make a positive contribution to the local community.  



KASA Consulting Lynas Rare Earths Processing Facility – Kalgoorlie 

May 2021 Environmental Review Document Version 1 
Page 170 

Lynas have an excellent track record of working closely with the Laverton community, including: 

• Local volunteering for community events and Shire of Laverton activities. 

• Ongoing donations to Laverton Crisis Intervention Service for women and children. 

• Supporting Laverton Swim Stars learn to swim program. 

• Participating in MEEDAC Employer Expo in Laverton. 

• Involved in Laverton Sports Club.  

• Active board member of the Laverton Leonora Cross Cultural Association since 2009. 

• Providing over 150 flights to/from Perth each year for doctors and community volunteers. 

• Assisting Shire of Laverton by transferring mattresses and bicycles from Perth to Laverton 

through Mt Weld shipping containers.  

• Local procurement – Approximately 20% of inputs purchased from Laverton / Goldfields and 

majority of expenditure within WA. 

To guide its presence and activities generally in the Goldfields community, Lynas has developed a 

WA Community Statement of Commitment – refer to Appendix X. In this statement Lynas documents 

its objectives to make a positive contribution to local employment, skills, education, health and the 

environment. More specifically, Lynas will give a preference to locally based employees, incorporate 

a premium allowance for locals in procurement processes and actively encourage employees to 

engage with local communities. 

10.7.3 Outcomes 

In May 2020, Lynas commissioned a study of the potential economic impacts of the Proposal on the 

Goldfields-Esperance region, as well as indicative possibilities for regional economic benefit 

associated with proposed construction and operational workforces. The report was prepared by the 

Goldfields-Esperance Development Commission (GEDC) using the REMPLAN Regional Economic 

and Planning tool (REMPLAN), which is made available to the GEDC through the Department of 

Primary Industries and Regional Development (DPIRD). 

The estimated workforce requirements for construction and ongoing operation of the REPF are shown 

to offer significant potential economic benefits to the Goldfields-Esperance region when modelled in 

REMPLAN.  

10.7.3.1 Construction Period Workforce Impact 

Potential impacts of construction employment across the two-year construction period for the 

economic indicators of “Output, Employment, Wages and Salaries, and Value-Added” show that the 

region has much to gain from the REPF over this period. 

There is a potential demand for local goods and services of $61.6 million supported by the direct 

investment associated with the Proposal over the time period. A supply chain impact of a further $21.3 

million and an adjusted consumption impact of $5.3 million is also shown. A total potential impact on 

output of $88.2 million is shown for the project in the Goldfields-Esperance region over the two years. 
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Exclusive of construction the lead benefiting sectors are: 

• Manufacturing; 

• Rental, hiring and real estate services; 

• Transport, postal and warehousing; 

• Administrative and support services; 

• Accommodation and food services; 

• Professional, scientific and technical services; 

• Retail trade; 

• Mining; and 

• Wholesale trade. 

Employment benefits supported in the region over the construction period show 34 positions in Year 1 

and 70 in Year 2, noting that this is an average of the large distributed workforce over the time of the 

construction project. In Year 1 and Year 2 respectively there are also 15 and 31 supply chain positions 

indicated. There are also a further 5 and 10 positions, supported across the two-year period that are 

related to the consumption of employed local residents. 

Employment benefits are shown for 15 industry sectors led by retail trade, transport, postal and 

warehousing, accommodation and food services and manufacturing. 

Wages and salaries supported by the Proposal total $10.4 million direct effect earnings over the two 

years, with $4.4 million in supply chain earnings and $1.2 in consumption impact earnings.  

Sectors showing lead earnings additional to construction are administrative and support services, 

manufacturing, transport, postal and warehousing, retail trade, professional, scientific and technical 

services, accommodation and food services, and wholesale trade.  

Potential value-added impacts are shown at $10.2 million in Year 1 and $21 million in Year 2. Sectors 

showing lead earnings are rental, hiring and real estate services, manufacturing transport, postal and 

warehousing, administrative and support services, professional, scientific and technical services, 

financial and insurance services, and wholesale trade.  

It should be noted that benefits are indicative, not predictive, and are shared in each annual period 

across various industry sectors for each key indicator and industry sector. The potential benefits 

indicated apply only to the Goldfields-Esperance region, and while lead sectors present the greatest 

benefit, small gains for other industry sectors may be significant for businesses, groups and 

individuals in those sectors. 
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10.7.3.2 Operations Workforce Impact 

Modelling the operational workforce over an annual period as new-to-region-employment in the basic 

non-ferrous metal manufacturing sector, shows significant regional benefits against all indicators and 

in many sectors. 

The increase of 120 jobs in the basic non-ferrous metal manufacturing sector represents a direct 

increase in output of $202.4 million with total output, including direct, supply chain and consumption 

effects estimated to increase by up to $412.9 million. 

Output benefits are shared across 46 industry sectors, where 17 sectors show earnings greater than 

$1.0 million. Lead sectors are basic non-ferrous metal manufacturing, non-ferrous metal ore mining, 

rental, hiring and real estate services, transport, postal and warehousing, and construction. 

Employment benefits supported in the region by the operational workforce are shown for 24 sectors 

at between 120 and 296 positions. Lead benefiting sectors are basic non-ferrous metal manufacturing, 

non-ferrous metal ore mining, retail trade, transport, postal and warehousing, and accommodation 

and food services. 

Wages and salaries potentially earned in an annual period as associated with 120 new-to-region 

operation positions in basic non-ferrous metal manufacturing and other sector flow-on impacts, are 

seen for 42 sectors, and for between $10.3 and $42.9 million shared across the 120 to 396 positions. 

Seven sectors show total potential wages and salaries of greater than $1.0 million. Sectors showing 

lead earnings include non-ferrous metal ore mining, basic non-ferrous metal manufacturing, transport, 

postal and warehousing, retail trade and administrative and support services. 

Potential value-added impacts are shown at between $16.4 and $90.1 million over an annual period 

for the Goldfields-Esperance region. Lead sectors include non-ferrous metal ore mining, basic non-

ferrous metal manufacturing, rental, hiring and real estate services, transport, postal and 

warehousing, and retail trade. 

The benefits associated with the business activity delivered directly from 120 positions in an annual 

period and potentially achieved through flow-on impacts are shown for a one year period but could 

be managed to be sustainable on a year to year basis for the region for the life of the plant. 
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11 ENVIRONMENTAL FACTOR – HUMAN HEALTH 

For the full context of potential radiation impacts, this section should be read in conjunction with the 

RIA and RMP, provided as Appendix T and Appendix U respectively. 

11.1 EPA Objective 

To protect human health from significant harm.  

The objective recognises the importance of ensuring that human health is not significantly affected as 

a result of implementation of a proposal or scheme. 

11.2 Policy and Guidance 

• EPA Environmental Factor Guideline – Human Health (2016) 

• Mines Safety and Inspection Regulations 1995 

11.3 Receiving Environment 

11.3.1 Lot 500 

Lynas has developed a pre-operational environmental radiation monitoring program to be conducted 

on Lot 500 to determine the characteristics of the receiving environment. The radiation monitoring 

program follows Regulation 16(6) of the Mines Safety and Inspection Regulations 1995 which states:  

Results of baseline monitoring program: The principal employer at a mine must ensure that 
before mining operations commence at the mine the State mining engineer is provided with 
the results of an approved environmental radiation monitoring program.  

On 11 and 12 November 2019, a gamma radiation survey of Lot 500 was conducted to obtain baseline 

data prior to work commencing on the site. A total of 625 readings were taken at 50x50 grid intervals 

in accordance with guideline NORM-3.1 Pre-operational monitoring requirements. Table 11-1 below 

displays a summary of results from the survey. 

Table 11-1: Lot 500 Gamma Radiation Baseline (µSv/hr)  

Mean 0.14 

Standard Deviation 0.05 

Minimum 0.03 

Maximum 0.30 

Count 625 

 

11.3.2 Yarri Road BSF 

Lynas will commence a pre-operational environmental radiation monitoring program at the Yarri Road 

BSF site in 2021, when access to the site is granted. The proposed monitoring program, which covers 

the same monitoring parameters as the REPF were submitted to DMIRS in September 2020. 
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11.4 Potential Impacts 

The three main types of radiation associated with mining and mineral processing in general are 

alpha () beta () and gamma () radiation. 

Alpha radiation is considered a hazard if its source is located inside the body, highlighting an internal 

radiation risk. In mining and mineral processing, the main way in which the source can get into the 

body is when it is breathed in as dust (inhalation and respiration). Small amounts may be taken in 

through the mouth (ingestion), but this material is typically disposed from the body by excretion.  

Dust that is inhaled could stay in lungs for long periods. If the dust contains alpha-emitters, the lungs 

will be subject to a certain dose of alpha-radiation. Other sources of alpha radiation within the body 

are decay products of radon (222Rn) and thoron (220Rn), radioactive gases in the decay chains of 

uranium and thorium. 

Beta-radiation mainly affects skin and the tissue that lies immediately underneath the skin. Sources 

of gamma-radiation could cause radiation damage without residing within the body. A person located 

near any radioactive material, which emits gamma-radiation, will be subject to a certain radiation dose. 

Gamma radiation affects skin, deep tissue and organs depending on the dose received. Beta and 

gamma radiation both present an external radiation risk. 

11.5 Assessment of Radiation Impacts 

The RIA (Appendix T) has shown radiological impacts of this Proposal will be low. Doses to 

occupational workers are conservatively estimated to be less than 2 mSv/year, which is well below 

the 20 mSv/year limit for radiation workers. Public doses are also expected to be low, with the closest 

residence estimated at approximately 0.3 mSv/year which is well below the 1 mSv/year limit. There 

is no expected radiological impact to non-human species outside of the Proposal area, as 

demonstrated through the Environmental Risk from Ionising Contaminants: Assessment (ERICA) 

software tool (ARPANSA, (2010)). 

11.5.1 Transport Risk Assessment 

Transport of RE concentrate between Mt Weld and the Kalgoorlie REPF will continue to be covered 

under the existing Mt Weld Mining RMP and associated TMP.  

IP generated at the REPF will be transported by road train along a transport route shown in Figure 2-4, 

for storage at the BSF. The transport of IP from REPF to the BSF uses established routes in the heavy 

vehicle network around Kalgoorlie that seeks to avoid interaction with residential and commercial 

premises. 

Whilst the specific activity of IP is below applicable transport limits, the gamma-radiation emitted is 

above natural background levels, typically in the order of 0.8 – 1.3 µSv/hr.  
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11.5.1.1 General Radiation Exposure Scenario 

An assessment of gamma-radiation exposure to RE concentrate truck drivers previously conducted 

at Mt Weld determined that the gamma exposure inside the truck cabin is equivalent to natural 

background – the average result being 0.10 µSv/hr. Radionuclide concentrations of RE concentrate 

and IP are very similar, meaning the outcome of the assessment of gamma exposure to RE 

concentrate truck drivers is also applicable to employees transporting IP. It has therefore been 

determined that truck drivers transporting IP to the BSF will not be exposed to gamma radiation above 

natural background levels. 

External gamma radiation checks will be conducted in IP transport driver cabins to ensure exposure 

is equivalent to natural background. 

11.5.1.2 Potential Radiation Exposures to Members of the Public 

It is expected no member of the public will receive a radiation dose exceeding 1 mSv/year, the limit 

as set by the Regulations under the RSA. 

There are two potential exposure scenarios in which members of the public may be exposed to 

radiation during transport of IP from the REPF to BSF; both of which are due to irradiation by gamma 

radiation from the contained IP: 

• Scenario A – Members of the public driving behind truck 

A member of the public may follow a truck containing IP along the transport route from the 
REPF to Yarri Road site. The annual exposure time is estimated at 116 hours per annum 
(assumed to follow one truck per day at a distance greater than 20 metres). 

• Scenario B – Public in suburban areas 

The transport route passes through an area occupied by residential and industrial premises in 
South Boulder in which members of the public may be exposed to gamma-radiation. The 
approximate distance of dwellings from the road is 20 metres. There would be approximately 
six trucks with three containers each passing through this area each day. At a truck speed of 
50 km/hr, this equates to approximately one hour per annum of exposure time to a resident at 
the property. 

An assessment of each scenario is detailed in Table 11-2 below and Appendix T, showing that the 

public radiation exposure from transport of IP is extremely low and would be indistinguishable to 

natural background radiation. No member of the public is expected to receive a radiation dose 

exceeding the public limit of 1 mSv/year during the transport of IP from the REPF to the BSF. 

Table 11-2: Summary of Possible Public Exposures 

Scenario A B 

Exposure (hr/year) 116 1 

Dose Rate (µSv/hr) 0.005 0.034 

Dose (mSv/year) 0.0005 0.00003 

Percentage of Public Limit 0.053% 0.003% 

The above assessments show that the public radiation exposure from transport of IP is extremely low 

and would be indistinguishable to natural background radiation. No member of the public is expected 

to receive a radiation dose exceeding the public limit of 1 mSv/year during the transport of IP from the 

REPF to Yarri Road site.  
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11.6 Mitigation 

11.6.1 Overview 

The application of appropriate measures to control and minimise radiation exposure will reduce the 

residual risk presented by radiation. While radiation exposures will always be detectable, due to the 

low activity concentration of Mt Weld concentrate and years of monitoring data from existing LAMP 

operations in Malaysia, it is not expected that employees, members of the public, nor the environment 

will be harmed by radiation from REPF operations. 

Site specific operational radiation controls will be outlined within the RMP (Appendix U) which includes 

the radioactive waste management strategy. The framework for these controls is set out below. 

11.6.2 Classification of Workplaces and Employees 

Guidance is provided for radiological classification of workplaces in ARPANSA (2005) as follows: 

• Supervised Area: “an area in which working conditions are kept under review but in which 

special procedures to control exposure to radiation are not normally 

necessary.” 

• Controlled Area: “an area to which access is subject to control and in which employees are 

required to follow specific procedures aimed at controlling exposure to 

radiation.” 

NORM-6 provides further guidance around workplace implementation by establishing gamma 

exposure limits for each classification as follows: 

• Supervised Area: Gamma dose rate greater than 0.50 µGy/hr (0.50 µSv/hr) above 

background. Dose equivalent to >1 mSv/year for employees. 

• Controlled Area:  Gamma dose rate greater than 2.50 µGy/hr (2.50 µSv/hr) above 

background. Dose equivalent to >5 mSv/year for employees. 

Results of the occupational dose assessment presented in Appendix U indicates worker doses will 

remain well below 5 mSv/year; however, gamma surveys of the IP storage area conducted at LAMP 

have measured dose rates exceeding 2.5 µSv/hr.  

The classification of workplaces at REPF and Yarri Road sites are, therefore, expected to be as 

follows: 

• Supervised radiation areas: 

- Processing facilities including concentrate handling, cracking, leaching, neutralisation 

and filtration. 

• Controlled radiation areas: 

- REPF IP storage area. 

- Yarri Road BSF. 
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Gamma surveys conducted following routine REPF operations will confirm the application of 

workplace radiation classifications, and signage will be in place for entry to supervised and controlled 

radiation areas to provide awareness of radiation risks in the workplace radiation safety procedures. 

Guidance is provided for radiological classification of employees in ARPANSA (2005) which 

recommends the intensity of employee monitoring to be commensurate with the exposures potentially 

received. It is recommended that any worker expected to receive an effective dose >5 mSv/year be 

classified a ‘designated’ radiation employee which requires a greater degree of monitoring relative to 

‘non-designated’ employees. 

The occupational dose assessment indicates worker doses will remain well below 5 mSv/year and as 

such all employees will be classified as ‘non-designated’ radiation workers. 

11.6.3 Transport and Spill Management 

As noted in Section 2.3, the BSF has a development timeline that extends beyond commencement of 

operations at the REPF. Detailed design of the facility will commence upon grant of both the GPL and 

Miscellaneous Licence for the site, which are both currently pending. IP transport from the REPF to 

the BSF will occur following commissioning of REPF and will require the development of appropriate 

management plans.  

11.6.4 Housekeeping and Personal Hygiene 

The housekeeping and personal hygiene requirements within controlled radiation areas will be 

maintained at higher standards than other areas on site due to the inherently higher radiological risk 

level. Should surface contamination monitoring of employee clothing exceed the statutory 0.4 Bq/cm2 

limit, a work procedure will be introduced requiring employees change out of and wash contaminated 

clothing prior to leaving site at dedicated clothes washing areas. 

11.6.5 Surface Contamination Control 

Surface contamination monitoring will be conducted to ensure no radioactive material in excess of the 

statutory limit of 0.4 Bq/cm2 in 300 cm2 is released from site through transport on equipment, plant or 

worker clothing. 

Wheel washing stations will be installed at the exit of both REPF and BSF sites to prevent the 

migration of radioactive material to or from the sites.  

11.6.6 Site Access Control 

A 1.8 m high fence has been erected around the perimeter of the REPF site to prevent unauthorised 

access. Vehicle access to site will be via Johns Road on the eastern side of the REPF. The entrance 

road to the site will have a boom-gate linked to a record system to ensure personnel accessing the 

site are appropriately inducted. 

A fence will be constructed around the by-product stockpile and hardstand at the Yarri Road site prior 

to operations commencing. Vehicle access will be via access road from Yarri Road to the south 

western corner of the site. 
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11.6.7 Work Permit System and Special Exposures 

RE concentrate and IP are categorised as low specific activity radioactive materials, the handling of 

which cannot give rise to high dose rates. No employees would receive an effective dose exceeding 

1 mSv during one or a few shifts. Nevertheless, if any special works involving handling of material 

where higher than usual exposures may be expected, the RSO will develop a Work Permit System 

for the minimisation and monitoring of personal radiation exposures. 

11.6.8 Radiation Safety Expertise 

The Proposal sites will have access to suitably qualified and experienced radiation safety 

professionals from both Mt Weld and LAMP operations to assist during the design and pre-operational 

phases. 

During operation, a suitably qualified RSO will be appointed and be responsible for implementation of 

the RMP. A fully qualified Surface Ventilation Officer (SVO) will be appointed to ensure all air 

monitoring is undertaken in accordance with the appropriate Australian Standards and Western 

Australian guidelines. 

11.6.9 Induction and Training 

All employees and contractors will be required to undertake a radiation induction outlining sources of 

radiation exposures, personal exposures in different areas of the Proposal sites, radiation health risks, 

management of radiation exposures, principles of radiation protection monitoring, etc.  

Employees working in controlled radiation areas will be required to undertake a further induction 

containing additional information and training commensurate with the radiation hazards presented by 

elevated radionuclide concentrations in the workplace. Records will be maintained of employees who 

undergo controlled radiation area inductions. 

11.6.10 Record Keeping 

A comprehensive computer-based record keeping system will be established and maintained. The 

system will include: 

• Records of radiation protection training of employees and contractors. 

• Records of occupational radiation monitoring and survey results. 

• Records of any special and/or accidental exposures. 

• Records of environmental radiation monitoring. 

• Calibration documentation of radiation monitoring equipment. 

• Records of any special and/or accidental exposures. 

• Any other relevant information that may be required to be recorded as instructed by the 

Radiological Council or DMIRS. 
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11.6.11 Reporting 

Annual reporting of occupational and environmental radiation monitoring results will be provided to 

the Radiological Council and State Mining Engineer. 

11.6.12 Radiation Monitoring  

Radiation monitoring at the REPF will draw on experience and expertise from Mt Weld and LAMP as 

required. Occupational and environmental monitoring programs will form the basis for radiation 

monitoring at the REPF.  

As per guidance provided in NORM Guideline 2.2, initial radiation monitoring programs associated 

with this Proposal will be comprehensive to ensure radiological impacts during operational 

commissioning are aligned with expected levels. Following commissioning, radiation monitoring 

scope and frequency will be adjusted to the meet the risk commensurate with the radiological risk.  

The initial radiation monitoring program to commence with operational commissioning is outlined in 

Appendix U. Aspects of the monitoring program which cover the Yarri Road BSF will commence when 

by-product transport from the REPF to BSF is initiated. 

11.6.13 Radioactive Materials Disposal 

There are four categories of radioactive substances generated by this Proposal: 

• IP; 

• Water runoff that has encountered IP; 

• Miscellaneous contaminated solid waste generated through contact with radioactive materials; 

and  

• Accidental loss of radioactive materials during storage and handling, e.g., spillage, dust 

generation. 

11.6.13.1 Iron Phosphate 

IP is the solid material produced after filtering of the primary leach solution and contains most of the 

radionuclides that enter the C&L process from the Mt Weld RE concentrate.  

The IP storage facilities (both at the REPF and BSF) will be specifically designed to ensure 

radionuclides within IP are appropriately contained and managed. The design will ensure radiation 

doses from IP to the workers, members of the public and non-human species are as low as reasonably 

achievable throughout operations and following closure. 
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11.6.13.2 Runoff Water 

The design of the IP storage facility at the REPF will contain an integrated water management system 

that will see any runoff water recycled through the water treatment plant for re-use in the process. 

At the BSF, stormwater runoff will be directed to a stormwater pond which will be sized to 

accommodate a 1 in 100 year, 72-hour AEP storm event, allowing for minimum freeboard of 300 mm. 

Collected water will be used as dust suppression if possible. Any water that is not used will be 

evaporated from the pond. The pond is sized to evaporate all of the water that is collected. 

11.6.13.3 Miscellaneous Contaminated Solid Waste 

A contaminated solid waste program will be introduced to deal with miscellaneous waste that may be 

contaminated through contact with radioactive materials. Where possible, potentially contaminated 

waste will be decontaminated and disposed of through normal waste disposal methods.  

A system will be implemented to retain records of miscellaneous contaminated solid waste disposal 

including type of material, quantity and disposal method. 

11.6.13.4 Dust Suppression and Extraction 

IP is typically of a clay-like consistency and does not become dusty until it reaches approximately 

20% moisture content. In the event that the stockpiles become dusty, proven management methods 

that can be adopted at the Proposal sites include the use of chemical dust suppressants which are 

sprayed onto completed stockpiles for dust control. 

RE concentrate handling will be undertaken by a tippler unit attached to a reach stacker which tips 

into a hooded hopper, which is drafted through a bag filter to minimise dust generation in the work 

area. 

A dust extraction unit will be installed within the laboratory. Given the analytical tasks undertaken 

within the laboratory, it is expected that fine particles will be generated. The operation of the dust 

extraction unit allows this dust to be removed from the laboratory environment and safely collected. 
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11.7 Predicted Outcomes 

Through the collection and presentation of data about existing background radioactive materials at 

the site and the calculation of possible levels in the RIA (Appendix T), likely levels will be below those 

prescribed in applicable guidelines. Lynas has extensive experience in managing the modest 

amounts of radioactive materials likely to be present in the processes and operations of the Proposal 

at Kalgoorlie. As a result of this experience, a robust management plan has been developed to 

manage any residual impacts (Appendix U). 

The predicted outcomes are a low level of residual radioactive material, that is continually monitored. 

Through the implementation of a thorough, sound and long-standing management program, residual 

impacts will be negligible.  

11.7.1 Independent Peer Review 

An independent peer review of the RIA was commissioned, and the outcomes are provided in 

Appendix V (Calytrix Consulting Pty Ltd, 2020). Feedback from the review was adopted over a series 

of iterations of the RIA in order to fully demonstrate that the assumptions, methodologies, predicted 

doses and conclusions were accurate and robust. 

As part of ongoing consultation with key regulatory agencies including DMIRS, further improvements 

to the report have since been completed taking on advice from departmental specialists. The updated 

report is provided as Appendix T and does not alter the following conclusions of the peer review. 

• The Radiation Impact Assessment (RIA, version 5, 1-July-2020) provides reliable data on 

potential radiological impacts of the future rare earth plant near Kalgoorlie. 

• Further technical details are expected to be available in the Radiation Management Plan and 

the Radioactive Waste Management Plan, but on the basis of the data provided in the RIA it 

is concluded that: 

1. The assessments of: 

a.) All pathways of radiation exposure for the workers and members of the public 

and 

b.) Potential radiological impacts on the environment were carried out correctly. 

2. The radiological impact of the Project is likely to be low, very low or negligible and 

proposed management controls (to be further detailed in the future management plans) 

are considered to be adequate. 

The peer review offered recommendations including but not limited to: 

• The need for development and implementation of an RMP and Radioactive Waste 

Management Plan; 

• The need to ensure appropriate Authorisations for the Proposal are obtained for the different 

stages of the Proposal in accordance with ARPANSA Code of Practice RPS-9; and 

• Being cautious regarding classifying the IP by-product as a waste given its potential re-use 

opportunities that have been the subject of extensive investigation and trials by Lynas.  

Lynas will consider and adopt all peer review recommendations consistent with its legal obligations, 

and where ongoing assessments demonstrate that the recommended initiatives can be feasibly 

implemented. 
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12 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

12.1 Policy and Guidance for the MNES 

Section 22 of the EPBC Act defines a nuclear action. As set out in Section 1.4.3 of this document, 

DAWE advised that for this Proposal, a nuclear action may be triggered under Section 22.  

12.2 Existing Environmental Value(s) of the MNES 

In describing the receiving environment, the following have been considered: 

• Baseline radiation studies describing background radiation levels in the surrounding 

environment; 

• Ongoing by-product characterisation studies; 

• IP Storage facility basis of design; and 

• Personnel and public exposure. 

12.3 Potential Impacts on the MNES 

As documented in Section 11.4, there are three main types of radiation associated with mining and 

mineral processing – alpha () beta () and gamma () radiation. The impacts of exposure to these 

types of radiation at above threshold levels, presents human health risks as outlined in Section 11.4. 

12.4 Assessment of the MNES 

The RIA (Appendix T) has shown radiological impacts of the Proposal will be low. Doses to 

occupational workers are conservatively estimated to be less than 2 mSv/year, which is well below 

the 20 mSv/year limit for radiation workers. Public doses are also expected to be low, with the closest 

residence estimated at approximately 0.3 mSv/year which is well below the 1 mSv/year limit. There 

is no expected radiological impact to non-human species outside the Proposal area.  

12.5 Proposed Mitigation 

The mitigation measures for the radioactive impacts are described in Section 11.6. These are 

summarised again below. 

Site specific operational radiation controls will be outlined within the RMP, which includes a 

radioactive waste management strategy (Appendix U). The framework for these controls is set out 

below: 

• Classification of Workplaces and Employees – so that radiation impact management is based 

around risk. 

• Dust Suppression and Extraction – to ensure that dust generation is minimised in the work 

area. 
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• Housekeeping and Personal Hygiene – housekeeping and personal hygiene requirements 

within controlled radiation areas will be maintained at higher standards than other areas on 

site. 

• Surface Contamination Control – to ensure no radioactive material in excess of the statutory 

limit of 0.4 Bq/cm2 in a 300 cm2 area is released from site through transport on equipment, 

plant or worker clothing. 

• Site Access Control – access to the REPF will be strictly controlled to ensure inadvertent 

impacts are not created. 

• Work Permit System and Special Exposures – a Work Permit System for the minimisation and 

monitoring of personal radiation exposures during special works will be implemented. 

• Radiation Safety Expertise – suitably qualified and experienced radiation safety professionals 

from both Mt Weld and LAMP operations to assist during the design and pre-operational 

phases. 

• Induction and Training – all employees and contractors will be required to undertake rigorous 

radiation inductions.  

• Records Management – a comprehensive computer-based record keeping system will be 

established and maintained.  

• Reporting – annual reporting of occupational and environmental radiation monitoring results 

will be provided to the Radiological Council and State Mining Engineer. 

• Radiation Monitoring – will draw on experience and expertise from Mt Weld and LAMP as 

required.  

• Appropriate By-Products Storage and Disposal. 

12.6 Controlled Action Determination 

Lynas referred the REPF Proposal to DAWE under the EPBC Act because the NORM in the IP 

by-product may be within the current definition of nuclear actions. In reviewing the Proposal, DAWE 

sought clarification on a number of issues relating to IP storage design at Lot 500, and air emissions 

which Lynas addressed conclusively. On advice from DAWE, the Delegate determined that the 

Proposal was not a Controlled Action and approval under the EPBC Act is not required (Appendix A).  
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13 HOLISTIC IMPACT ASSESSMENT 

The EPA guidance statement for Section 38 referrals requests that proponents provide a holistic 

assessment of the impacts of the Proposal on the whole environment. This should describe the 

connections and interactions between the parts of the environment (environmental factors) and 

discuss predicted outcomes in relation to the environmental principles and the EPA’s environmental 

objectives. 

The Lynas REPF Proposal at Kalgoorlie will have significant global environmental benefit. This comes 

from the innovation and the technological advances provided by using the RE products from the 

REPF. REs are a technological enabler with applications across many sectors including automation, 

appliances, energy generation and medical technology. This manifests in individual items such as 

electric cars, drone technology, wind turbines, computers and robotics, reducing reliance on carbon-

based products. 

The global benefits of using RE in the products mentioned above goes straight to the principle of 

inter-generational equity with a lessening of the reliance on the use of carbon-based products and 

energy sources. 

At the local and regional level, this Proposal has the benefits of providing an economic stimulus to an 

area that has a demonstrated need for employment opportunities for its residents and an increase in 

business activity for its industries.  

This Environmental Review Document shows that the Proposal will produce the benefits discussed 

above in a manner that is environmentally sustainable and safe. 

Through the studies and assessment undertaken by the various subject matter experts, a thorough 

understanding of the surrounding environment has been achieved with baseline studies of: 

• Flora and vegetation 

• Fauna 

• Groundwater 

• Surface water 

• Waste 

• Soils 

• Radiation assessment  

• Air quality 

• Noise 

• Social impacts 
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A direct impact to flora and vegetation will occur from ground disturbance of approximately 120 ha at 

Lot 500 and 97.3 ha at the BSF. This also represents potential fauna habitat. Surveys have shown 

that all flora and fauna species, vegetation types and habitat are well represented outside of the 

development envelopes at each Proposal site and thus the Proposal satisfies the EPAs objectives for 

these environmental factors: 

• Flora and vegetation: To protect flora and vegetation so that biological diversity and ecological 

integrity are maintained. 

• Fauna: To protect terrestrial fauna so that biological diversity and ecological integrity are 

maintained. 

Implementation of the Proposal would not compromise the biological diversity and ecological integrity 

of the affected areas. 

With respect to water issues, the Proposal is situated in a benign environmental context. There are 

no surface water features nearby and groundwater has shown to be at a depth of some 38 mbgl at 

Lot 500 and at 28 mbgl at the BSF. Through conventional drainage design and sound water 

management, the hydrological regimes and quality of groundwater and surface water will be 

protected, and the EPAs objective for the Inland Waters environmental factor can be achieved. 

• Inland Waters: To maintain the hydrological regimes and quality of groundwater and surface 

water so that environmental values are protected.  

The soils on Lot 500 contain a high composition of clay derived from weathered laterite. At the BSF 

site, soils comprise red brown clayey sand, yellow orange silty clay and red brown ironstone. These 

characteristics restrict infiltration and lead to a shallow overland flow which can be managed through 

sound drainage design. The impacts to soils will mainly be experienced during the construction phase 

where erosion or scouring from reduction in soil stability during civil works could occur. Also, a 

contamination of soils due to spill events may occur during either the construction or operations 

phase, but these events are manageable using conventional design and monitoring practices. 

Seepage assessments at both sites have shown that seepage generated from these facilities is likely 

to be limited to the immediate vicinity and is unlikely to impact on the underlying groundwater aquifer. 

The EPAs objective for Terrestrial Environmental quality will readily be achieved. 

• Terrestrial Environmental Quality: To maintain the quality of land and soils so that 

environmental values are protected. 

The social surroundings to Lot 500 will receive minor impacts but these are mitigated with the 

implementation of sound environmental management practices. In land use terms Lot 500 is situated 

in a strategically identified industrial area where the CKB has been attempting to encourage 

compatible, employment generating development such as the REPF.  

There are two neighbouring residences and businesses to the north of Lot 500 that can be identified 

as sensitive receptors. These properties will experience increased noise as a result of the construction 

of the REPF, but the investigations carried out by Talis (2020) show that these impacts remain in 

compliance with the relevant Noise Regulations, once mitigation actions (bunds and fencing) are in 

place. 
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The LDP prepared by the CKB for Lot 500 identifies a landscape vegetation buffer around the site. 

This will assist in provide a visual screening to these sensitive receptors and a softening of the view 

of the REPF from Great Eastern Highway.  

Given the isolated location of the proposed BSF, as well as the retention of a large portion of existing 

vegetation on the site, there will be no direct visual impact on residential receptors in the vicinity of 

the BSF. The EPA’s objective for the social surrounds will be achieved.  

• Social Surroundings: To protect social surroundings from significant harm. 

From an air quality perspective, the modelling undertaken by (ETA, March 2021) indicates that 

emissions from the REPF will fall below national environment protection measure (NEPM) thresholds. 

Dust generation during both the construction and operational phases at both the REPF and BSF sites 

can be managed using conventional design techniques and responsive environmental management. 

As a result, the objective of the Environmental Factor Guideline Air Quality (EPA 2016g) – to maintain 

air quality and minimise emissions so that environmental values are protected – will be achieved. 

The radiation assessment (Appendix T) has shown radiological impacts of this Proposal will be low. 

Doses to occupational workers are conservatively estimated to be less than 2 mSv/year, which is well 

below the 20 mSv/year limit for radiation workers. Public doses are also expected to be low, with the 

closest residence estimated at approximately 0.2 mSv/year which is well below the 1 mSv/year limit. 

There is no expected radiological impact to non-human species outside the Proposal area. 

• The EPA’s objective for the factor Human Health is “To protect human health from significant 

harm.” This objective will be achieved. 
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13.1 Environmental Management Program 

Lynas has prepared a consolidated Environmental Management Plan Program that includes 

site specific management plans to address the key environmental aspects and impacts including, but 

not limited to: 

• Operations Environmental Management (Appendix R); 

- Flora and Vegetation Management 

- Terrestrial Environment Quality Management 

- Fauna Management 

- Air Quality Management 

- Surface and Groundwater Management 

- Noise Management 

- Greenhouse Gas Management 

- Transport Management 

- Future Construction Environmental Management 

• Construction Environmental Management (Appendix S); 

- Flora and Vegetation Management 

- Terrestrial Environment Quality Management 

- Fauna Management 

- Air Quality Management 

- Surface and Groundwater Management 

- Noise Management 

- Transport Management 

• Radiation Management, including Radioactive Waste Management (Appendix U) 

Management plans have been developed in accordance with WA EPA guidance and templates on 

EMPs and include, where applicable: 

• Key environmental factors; 

• Applicable condition requirements; 

• Rationale and approach to management; 

• Consultation outcomes; 

• Defined outcomes and objectives; 

• Monitoring and evaluation of appropriate indicators; 

• Trigger and threshold criteria; 

• Management actions and responses; and 

• Reporting commitments. 
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