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9 Environmental and socioeconomic impact 

assessment 

This chapter describes the findings of the environmental and socioeconomic impact assessments 

carried out for the project and responds to sections 4.1 to 4.7 of the environment effects statement 

(EES) scoping requirements.  

9.1 Terrestrial and aquatic biodiversity 

This section identifies the threats to, and potential direct and indirect impacts on, terrestrial and 

aquatic biodiversity values from the project and is based on the findings of the Detailed Ecological 

Investigations report (Appendix A002) and Biodiversity Offset Management Strategy (Attachment E) 

prepared by Ecology and Heritage Partners Pty Ltd (EHP). 

The EES scoping requirements include the following draft evaluation objective relevant to terrestrial 

and aquatic biodiversity: 

• Biodiversity – To avoid or minimise potential adverse effects on native vegetation, listed 

threatened and migratory species and ecological communities, and habitat for these species, as 

well as address offset requirements for residual environmental effects consistent with state and 

Commonwealth policies. 

This objective has guided the assessment undertaken to identify potential threats to biodiversity 

values and the risk associated with direct and indirect impacts due to the project. 

9.1.1 Assessment method 

The assessment of potential impacts on biodiversity values from the project was undertaken 

consistent with the framework set out in Chapter 7: Impact assessment framework, and included the 

following steps: 

• Undertaking desktop research and field surveys (see Section 8.2.2) to identify terrestrial and 

aquatic biodiversity values of potential significance which could be present. These values are 

described in Section 8.2.4 and include threatened species and ecological communities, and 

species of regional significance recorded, or with a moderate or higher likelihood of occurring, 

within the project area/infrastructure options area, as well as remnant vegetation, wetlands (onsite 

and the Gippsland Lakes Ramsar site), waterways and groundwater dependent ecosystems 

(GDEs).  

• Identifying project activities through the construction, operations and closure phases with the 

potential to impact on the identified biodiversity values. 

• Applying risk assessment to determine which values are potentially at most risk of being 

significantly impacted by project activities. The assessment identified the likelihood of the impact 

occurring together with the potential consequence of an impact on a value should it occur, to 

determine the risk level. The consequence criteria used in the risk assessment are set out in 

Table 9.1. 

• Identifying where mitigation measures are required to avoid significant impacts on biodiversity 

values. 

• Assessing the residual impacts of the project on biodiversity values in detail, where the potential 

impacts could be significant.  
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• Identifying offsets where residual significant impacts to a species or ecological community (listed 

under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)), or as 

required for the loss of native vegetation under the Guidelines for the removal, destruction or 

lopping of native vegetation (DELWP, 2017) cannot be avoided or effectively mitigated.  

Table 9.1 Biodiversity risk assessment – consequence criteria  

Descriptor General description 

Negligible Where an impact on the ecological value will not result in any change to its viability. Negligible 
impacts are localised and temporary, with no noticeable consequences. They can be effectively 
mitigated through standard environmental management controls and there are no associated 
offset requirements. Values affected by Negligible impacts are generally: 

• Not listed on any recognised or statutory register. 

• Not unique or rare, with numerous representative examples existing in the locality. 

Minor Where an ecological value is of local or regional importance and temporary, and project 
activities will not adversely affect its viability, provided standard environmental management 
controls are implemented. Minor impacts are noticeable but localised to the project footprint and 
short-term in duration. They can be effectively mitigated through standard environmental 
management controls and associated offset requirements can be met easily. Values affected by 
Minor impacts are generally recognised as being important at a local or regional level. 

Moderate Although reasonably resilient to change, the ecological value would be further degraded, and its 
viability reduced due to the scale of the impact or its susceptibility to further change. Moderate 
impacts directly or indirectly affect ecological values within the broader project locality and are 
short or moderate-term in nature. Impacts can be ameliorated with specific environmental 
management controls. Rehabilitation is possible and associated offset requirements are 
achievable. Values affected by Moderate impacts are generally: 

• Listed on a recognised or statutory state, national or international register as being of 
conservation significance. 

• In moderate to good condition despite being exposed to threatening processes. 

• Relatively well-represented in the systems/areas in which it occurs, but its abundance and 
distribution are limited by threatening processes. 

• Subject to threatening processes which have reduced its resilience to change. 

Major Occur when proposed activities are likely to exacerbate threatening processes affecting the 
intrinsic characteristics and structural elements of the ecological values. Major impacts are 
substantial, with significant changes that affect ecological values in the project locality and are 
moderate to long-term in nature. Impacts are potentially irreversible and avoidance through 
appropriate design responses or the implementation of specific environmental management 
controls is required. Associated offset requirements can be met with difficulty. Values affected 
by Major impacts are generally: 

• Listed on a recognised or statutory state, national or international register as being of 
conservation significance. 

• Intact and retaining intrinsic value. 

• Unique to the environment in which it occurs, being poorly represented in the region. 

• Exposed to threatening processes which have not had a noticeable impact on its integrity. 

Extreme Arise when an impact will cause potentially irreversible or widespread harm to an ecological 
value that is irreplaceable because of its uniqueness or rarity. Extreme impacts are significant 
changes on a regional scale and are long-term or permanent in duration. Values affected by 
Extreme impacts are generally the same as those noted for Major impacts. 

The consequence ratings applied to potential impacts within the risk assessment (Section 9.1.2) do 

not directly correlate to the significance of the impact to the identified values, as assessed in this 

section. That is, a consequence rating of ‘major’ in the risk assessment does not necessarily mean 

that the impact is significant. 

The assessment of impact significance on biodiversity values drew on the outcomes of the significant 

impact assessment completed for listed species and ecological communities and migratory species 
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recorded or considered to have a moderate or high likelihood of occurring within the project 

area/infrastructure options area. The assessments were undertaken in accordance with the significant 

impact criteria specified in the Matters of National Environmental Significance (MNES), Significant 

Impact Guidelines 1.1 (DoE, 2013). The criteria for species listed as Vulnerable under the EPBC Act 

were also applied to all ecological communities and species of state or regional significance recorded 

or considered to have a moderate or high likelihood of occurring within the project area/infrastructure 

options area. All state and regionally significant species were assessed as ‘important populations’ 

(despite the majority not meeting this definition), defined under the guidelines as a population that is 

necessary for a species’ long-term survival and recovery.  

A post-mitigation significant impact assessment was also completed for the Gippsland Lakes Ramsar 

site in accordance with the significant impact criteria for wetlands of international importance. Impacts 

to the critical components, processes and services/benefits that make up the ecological character of 

the site, as described in Table 8.16 of Section 8.24 and the Gippsland Lakes Ramsar Site Ecological 

Character Description Report (DSEWPaC, 2010), were considered when completing the significant 

impact assessment. The risk assessment integrates the outcomes of the significant impact 

assessment for Gippsland Lakes Ramsar site. 

The significant impact assessments completed for the nationally significant ecological community, 

EPBC listed flora and fauna species, migratory species and the Gippsland Lakes Ramsar site are 

presented in detail in Chapter 10: Matters of national environmental significance. 

9.1.1.1 Assumptions and limitations 

The main limitation to the assessment of impacts to terrestrial and aquatic biodiversity values was the 

inability to survey all areas of the project area. One property (approximately 106 ha) in the northwest 

of the project area (see Figure 8.8), was not surveyed due to access constraints. A conservative (risk-

based) approach was taken to characterising the values associated with native vegetation within this 

area and the potential occurrence of threatened species. All scattered trees recorded within this area 

were conservatively assessed as large trees. The number of large trees in patches of native 

vegetation was estimated using aerial photos, as a detailed onsite assessment was not possible. 

Surveys will be undertaken prior to construction to accurately determine the extent and quality of 

native vegetation in this area and the number of large trees scattered and within patches that will be 

impacted. 

Section 8.2.2.6 presents the other key assumptions and limitations associated with the surveys 

undertaken, and the data available for characterising the terrestrial and aquatic biodiversity values 

relevant to the project. 

9.1.2 Risk assessment 

The risk of significant impacts to biodiversity values from project activities was assessed. The risk 

assessment considered potential impacts to listed ecological communities and species, drawing on 

the results from detailed significant impact assessments, and to biodiversity values at the national, 

state and regional scales. The outcomes of the risk assessment are presented in Table 9.2. 

The table presents initial risk ratings for each potential impact to a biodiversity value assuming that 

the proposed standard mitigation is implemented. The residual risk ratings are then determined based 

on implementing additional measures where the initial risk ratings were moderate or higher. The 

potential impacts are discussed in sections 9.1.3.1 and 9.1.4.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.1.3.2 and Section 9.1.4.2.
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Table 9.2 Terrestrial and aquatic biodiversity risk assessment – construction and operations 

Potential impact Proposed 
mitigation 
(standard) 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional) 

Likelihood Consequence Risk 
(residual) 

National values 

Vegetation removal will result in the loss of 1.74 ha of the 
Gippsland Red Gum Grassy Woodland and Associated 
Native Grassland ecological community within the road 
reserve of Fernbank-Glenaladale Road and Bairnsdale-
Dargo Road within the project area. 

TE01 to TE11 Almost 
certain 

Extreme Major TE37 Almost 
certain 

Extreme Major 

Impacts to gaping leek-orchid from direct removal of native 
vegetation (e.g., Plains Grassy Woodland) that provides 
potential habitat for gaping leek-orchid, namely along the 
Gippsland railway reserve which is close to the project 
footprint and proposed to be avoided. 

TE01 to TE11 Possible Extreme Major TE48 Unlikely Extreme High 

Impacts to swamp everlasting and dwarf kerrawang from: 

• Direct removal of small areas of low quality 
wetland/aquatic habitat potentially suitable for the 
swamp everlasting and dwarf kerrawang. 

• Indirect impacts to Saplings Morass Flora and Fauna 
Reserve (where swamp everlasting has previously been 
recorded) due to increased vehicle/machinery traffic 
along Cowells Lane. 

TE01 to TE11 Unlikely Major Moderate TE49 Unlikely Major Moderate 
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Potential impact Proposed 
mitigation 
(standard) 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional) 

Likelihood Consequence Risk 
(residual) 

Impacts to swift parrot, grey-headed flying fox, and the 
giant burrowing frog from: 

• Habitat loss through the removal of approximately 505 
scattered remnant trees (mostly eucalypts) and up to 
184.70 ha of native vegetation (e.g., Box Ironbark 
Forest (7.51 ha)) that provide suitable over-wintering 
(foraging) habitat for swift parrot. 

• Loss of foraging habitat (same as suitable swift parrot 
habitat) for grey-headed flying fox (recorded during the 
current surveys). 

• Project emissions (noise, dust, light) resulting in species 
displacement. 

• Removal and disturbance of small areas (approximately 
15.2 ha) of very low quality habitat for giant burrowing 
frog (species not detected during targeted surveys). 

TE01 to TE15, 
TE19 to TE21, 
TE32, TE34, 

TE36 

Unlikely Major Moderate TE37 Unlikely Major Moderate 

Impacts to Australian grayling in the Mitchell River from: 

• Reduced water quality (turbidity, hydrocarbons, heavy 
metals). 

• Loss of aquatic habitat through loss of containment 
(e.g., hazardous materials and/or chemical spills). 

• Reduced environmental flows to Mitchell River and 
Perry River catchments.  

TE23 to TE27 Possible Moderate Moderate SW28 Unlikely Moderate Low 

Impacts to Latham’s snipe and rufous fantail from: 

• Direct fauna mortality (vegetation clearing). 

• Loss of habitat through removal of small areas of low-
quality wetland habitat (i.e., farm dams and waterways). 

TE01 to TE18, 
TE23 to TE27, 

TE39 

Possible Moderate Moderate TE37 Possible Moderate Moderate 
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Potential impact Proposed 
mitigation 
(standard) 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional) 

Likelihood Consequence Risk 
(residual) 

State-level values 

The project will result in the loss of 11.57 ha of the Forest 
Red Gum Grassy Woodland ecological community (and 
potentially an additional 3.2 ha if the non-preferred HMC 
transport option is used).  

TE01 to TE11 Almost 
certain 

Extreme Major TE37 Almost 
certain 

Extreme Major 

Impacts to the slender wire-lily, blue mat-rush and sandfly 
zieria from the removal of individuals and habitat suitable 
for these species. 

TE01 to TE11 Almost 
certain 

Major Major TE37 Almost 
certain 

Major Major 

Impacts to the slender tick-trefoil from the removal of 
potentially suitable habitat for this species. 

TE01 to TE11 Possible Minor Low TE37 Unlikely Minor Low 

Impacts to state significant flora species with the potential 
to occur (e.g., purple diuris) from direct removal and habitat 
loss through removal of potentially suitable habitat. 

TE01 to TE11 Unlikely Major Moderate TE37 Unlikely Major Moderate 

Impacts to the yellow-bellied sheathtail bat from: 

• Loss of foraging and nesting habitat through removal of 
hollow-bearing trees and up to 188.50 ha of native 
vegetation. 

• Direct fauna mortality (vegetation clearing). 

• Project emissions (noise, dust, light) resulting in species 
displacement. 

TE01 to TE21, 
TE32, TE34, 
TE36, TE39 

Possible Moderate Moderate TE37 Possible Moderate Moderate 

Impacts to the masked owl and powerful owl from: 

• Habitat loss through removal of suitable habitat. 

• Direct fauna mortality (entrapment, vehicle collision, 
vegetation clearing). 

• Project emissions (noise, dust, light) resulting in species 
displacement. 

TE01 to TE21, 
TE32, TE34, 
TE36, TE39 

Possible Major High TE37 Possible Major High 
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Potential impact Proposed 
mitigation 
(standard) 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional) 

Likelihood Consequence Risk 
(residual) 

Impacts to the 13 other state significant fauna species with 
the potential to occur (eastern great egret, grey goshawk, 
black falcon, brown treecreeper, chestnut-rumped 
heathwren, speckled warbler, hooded robin, diamond 
firetail, Baillon’s crake, hardhead, lace goanna, white-
bellied sea-eagle and southern toadlet) from: 

• Habitat loss through removal of suitable habitat. 

• Direct fauna mortality (entrapment, vehicle collision, 
vegetation clearing). 

• Project emissions (noise, dust, light) resulting in species 
displacement. 

TE01 to TE21, 
TE32, TE34, 
TE36, TE39 

Possible Major High TE37 Possible Major High 

Regional-level values 

Impacts to the emu and eastern long-necked turtle from: 

• Habitat loss through removal of known wetland/aquatic 
habitat for the eastern long-necked turtle and 
disturbance of large areas of suitable habitat for emus, 
including forest and woodland, wetland/aquatic habitat 
and disturbed land. 

• Habitat fragmentation. 

• Direct fauna mortality (entrapment, vehicle collision, 
vegetation clearing). 

TE01 to TE18, 
TE22 to TE31, 
TE39, TE50 to 

TE52 

Likely Moderate High TE37 Likely Moderate High 

Impacts to the nankeen night heron, royal spoonbill, azure 
kingfisher, spotted quail-thrush, eastern pygmy-possum, 
Dendy’s toadlet from: 

• Habitat loss and fragmentation. 

• Direct fauna mortality (entrapment, vehicle collision, 
vegetation clearing). 

TE01 to TE18, 
TE22, TE28 to 
TE31, TE39, 
TE50 to TE52 

Unlikely Major Moderate TE37 Unlikely Major Moderate 
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Potential impact Proposed 
mitigation 
(standard) 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional) 

Likelihood Consequence Risk 
(residual) 

Other values 

Impacts to remnant vegetation (eight EVCs) from: 

• Direct removal of Aquatic Herbland, Lowland Forest, 
Valley Grassy Forest, Plains Grassy Woodland, Plains 
Grassy Wetland, Plains Grassy Forest, Lowland Herb-
Rich Forest and Box Ironbark Forest. 

• Spread and/or introduction of weeds and pest species 
(although unlikely). 

TE01 to TE11, 
TE19 to TE21, 
TE45 to TE47 

Almost 
certain 

Extreme Major TE37 Almost 
certain 

Extreme Major 

Impacts to remnant vegetation (hollow-bearing trees) from 
the direct removal of 679 large trees (scattered and within 
patches of native vegetation) within the area surveyed. Of 
the 679 large trees to be removed within the area 
surveyed, 76 (11%) have a diameter at breast height 
greater than or equal to 1.2 m and a high proportion of 
these are expected to support large hollows. Trees with a 
diameter at breast height below 1.2 m may also have 
hollows which can support smaller fauna species. 

An additional 84 trees are estimated to occur within the 
project footprint on the unsurveyed property, all of which 
are conservatively assumed to be large trees. The diameter 
at breast height has not been determined for these trees. 
Some or all of the 84 trees may support large hollows. 

TE01 to TE11, 
TE19 to TE21 

Almost 
certain 

Extreme Major TE37 Almost 
certain 

Extreme Major 

Impacts to wetlands and waterways (e.g., ephemeral 
tributaries) from the direct removal of 6.10 ha of DELWP 
mapped ‘current wetlands’ and 0.28 ha of Plains Grassy 
Wetland. 

TE01 to TE11, 
TE23 to TE27 

Almost 
certain 

Extreme Major TE37 Almost 
certain 

Extreme Major 

Impacts to downstream waterways (potential habitat for 
listed aquatic species) and wetlands (Gippsland Lakes) 
from the loss of habitat through reduced water quality 
(turbidity, hydrocarbons, heavy metals). 

TE23 to TE27, 
TE41, TE42 

Unlikely Moderate Low SW28 Unlikely Moderate Low 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-9 

 

Potential impact Proposed 
mitigation 
(standard) 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional) 

Likelihood Consequence Risk 
(residual) 

Impacts to the Perry River catchment (potential habitat for 
listed aquatic species) from structural failure of the 
temporary TSF resulting in release of tailings material 
(potential impact only until temporary TSF is 
decommissioned in year 5). 

TE27 Rare Major Low None required Rare Major Low 

Impacts to GDEs (segment of lower Moilun Creek 
potentially supporting modelled Swamp Scrub/Warm and 
Temperate Rainforest/Billabong Wetland Mosaic EVC) 
from altered hydrological regime from mounding resulting in 
changes to the extent and condition of EVCs. 

TE23 to TE27 Likely Negligible Low None required Likely Negligible Low 

Impacts to GDEs including small areas of Plains Grassy 
Woodland (less than 1 ha), Dry Valley Forest (less than 
1 ha) and Plains Grassy Forest (4 ha) (mostly associated 
with the riparian areas of the lower reach of Moilun Creek), 
as well as the Gippsland Lakes Ramsar site from: 

• Altered hydrological regime resulting in change in 
several EVCs where it leads to a reduction in the extent 
and quality of native vegetation, and/or waterways and 
wetlands in the vicinity of the project area. 

• Altered hydrological regime resulting in change in 
habitat at Gippsland Lakes (very unlikely), Mitchell 
River, Moilun Creek to the extent that the site no longer 
regularly supports listed migratory and/or threatened 
bird species, and/or leads to a reduction in the extent of 
native vegetation, and/or resulting in a change that 
moves outside the limit of acceptable change 
thresholds for the Gippsland Lakes Ramsar site critical 
components, processes and benefits/services to the 
extent that there may be a change in the ecological 
character to the Gippsland Lakes Ramsar site. 

TE23 to TE27 Unlikely Minor Low None required Unlikely Minor Low 

* See mitigation measures in Section 9.1.3.2. 
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9.1.3 Impact assessment – construction and operations 

Construction and operation of the project will involve activities that may lead to the loss, reduction or 

reduced viability of terrestrial and aquatic biodiversity values within and around the project 

area/infrastructure options area. Such activities include land clearing, construction of roads, pipelines 

and powerlines, disturbance to waterbodies, use of vehicles/machinery and a general increase in 

human activity. As many of these activities occur throughout construction and operations, the 

assessment considered both of these project phases together. 

9.1.3.1 Issues and potential impacts 

The key activity during construction and operations likely to impact on terrestrial and aquatic 

biodiversity values is the clearance of vegetation. Clearance will occur within the project area for the 

construction of processing infrastructure and mining activities, and within the infrastructure options 

area for road upgrades, the pump station and pipelines, groundwater borefield, powerlines, rail 

sidings and associated infrastructure. 

Indirect impacts on terrestrial and aquatic biodiversity values could also occur through use of 

machinery and vehicles, discharges of wastewater to surface water and groundwater, and the storage 

and use of hazardous materials and waste. 

These activities have the potential to impact on biodiversity values through a number of threatening 

processes including from: 

• Vegetation removal and the resultant loss of habitat.  

• Direct mortality of fauna. 

• Loss of hollow-bearing trees (as habitat for fauna). 

• Loss and degradation of aquatic habitat. 

• Habitat fragmentation and edge effects. 

• Proliferation of weed and pest species. 

• Generation of noise, dust, and light, and spills of hazardous materials or waste. 

• Alteration to hydrological processes and regimes. 

The potential impacts to biodiversity values as a result of these processes occurring due to the project 

are discussed below. Potential impacts discussed in this section are based on implementation of the 

proposed standard mitigation outlined in Section 9.1.3.2. 

Vegetation removal and habitat loss 

The excavation of the mining pit and development of land for associated mining infrastructure will 

remove up to 188.50 hectares (ha) of native vegetation, 763 large trees (within patches of native 

vegetation and scattered), and 130 small scattered trees.  

Figure 9.1 shows the distribution of vegetation of high, moderate and low quality across the project 

area/infrastructure options area based on the detailed habitat assessment completed by EHP (not 

including the unsurveyed area with approximately 49.93 ha of native vegetation) (see Table 8.6 in 

Section 8.2.2.2 for habitat quality definitions). Most of the vegetation in the impacted area is of 

moderate quality (approximately 114.71 ha or 71.55% of total area). About 24.53 ha or 15.3% of the 

total area to be cleared supports low quality vegetation. The remaining area of approximately 

21.08 ha (or 13.15% of the area) supports high quality vegetation.  

Surveys identified 11 ecological vegetation classes (EVCs) and areas of DELWP mapped ‘current  
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wetland’ that may be impacted by the project, as shown in Figure 8.9 (see Section 8.2.3.2) and 

presented in Table 9.3 (including areas within the unsurveyed corner of the project area). The EVCs 

and areas of DELWP mapped ‘current wetland’ that will be removed from the surveyed areas are 

shown in figures 9.2 to 9.10. Eight of the 11 EVCs will be directly impacted.  

Table 9.3 Ecological vegetation classes and areas of DELWP mapped ‘current wetland’ 

potentially impacted by the project under the preferred project options 

EVC Conservation 
classification 

Extent in the 
project area/ 
infrastructure 
options area 

(ha) 

To be 
removed 

(ha) 

To be 
retained 

(ha) 

Aquatic Herbland (EVC 653) Endangered 1.03 0.93 0.10 

Dry Valley Forest (EVC 169) Endangered 0.86 0 0.86 

Plains Grassy Forest (EVC 151) Endangered 110.02 73.68 36.34 

Plains Grassy Wetland (EVC 125) Endangered 0.31 0.28 0.03 

Plains Grassy Woodland (EVC 55) Endangered 29.63 11.57 18.06 

Riparian Shrubland (EVC 19) Endangered 1.15 0 1.15 

Box Ironbark Forest (EVC 61) Vulnerable 7.51 7.51 0 

Lowland Forest (EVC 16) Vulnerable 12.19 5.01 7.18 

Sedge Wetland (EVC 136) Vulnerable 2.99 0 2.99 

Valley Grassy Forest (EVC 47) Vulnerable 87.68 74.81 12.87 

Lowland Herb-rich Forest (EVC 877) Depleted 13.81 8.61 5.20 

DELWP mapped ‘current wetland’ - 33.78 6.10 27.68 

Total  300.97 188.50 112.46 

A detailed habitat assessment of the vegetation in the property located in the northwest portion of the 

project area un able to be accessed during surveys would be required to accurately determine the 

extent and quality of native vegetation, and to determine any additional offset requirements. Results 

of the desktop assessment and interpretation of high-resolution aerial imagery, and photos taken from 

the adjoining property show that the area is likely to be highly modified given current and past land 

practices (i.e., grazing). A total of 31.17 ha of Plains Grassy Forest and 0.30 ha of Plains Grassy 

Woodland was mapped within the project footprint in this area. Prior to disturbance in this area, flora 

and fauna surveys will be undertaken in accordance with relevant state and Commonwealth 

legislative requirements. 

The area of EVCs to be lost due to the project (up to 182.40 ha) is small compared to the known 

extent of this vegetation in the region. The estimated combined extent in the East Gippsland 

Lowlands Bioregion is approximately 297,757 ha of the potentially impacted EVCs. The modelled 

extent of EVCs within 10 km of the project area and infrastructure options area (delineated by 

bioregional conservation status) is shown in Figure 9.11.  
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The wetlands support suitable foraging, nesting and breeding habitat for a range of aquatic species, 

although the area is degraded and not important habitat for any significant species. The total area of 

‘current wetland’ to be removed due to the project (6.1 ha) represents about 0.01% of the total extent 

of DELWP mapped ‘current wetland’ in the region (approximately 9,365 ha in the East Gippsland 

Lowlands Bioregion and 46,030 ha in the Gippsland plain bioregion). These impacts are difficult to 

avoid or effectively mitigate given the location of the Fingerboards mineral sands resource and will be 

offset through securing biodiversity offsets (see Section 9.1.3.4). Areas of Dry Valley Forest, Riparian 

Shrubland and Sedge Wetland communities within the project area/infrastructure options area will not 

be directly impacted. 

The proposed vegetation clearing includes removal of a small area of a nationally significant 

threatened ecological community, an area of a state significant ecological community, several state 

significant plants, and habitat for species of national, state and regional significance, as discussed in 

the sections below. 

Nationally significant biodiversity values 

Threatened ecological communities 

The removal of native vegetation (particularly Plains Grassy Woodland) will include 1.74 ha of the 

EPBC Act listed Gippsland Red Gum Grassy Woodland and Associated Native Grassland ecological 

community (Critically Endangered). This area will be cleared from the road reserve of Fernbank-

Glenaladale Road and Bairnsdale-Dargo Road, when these roads are diverted for mining 

(Figure 9.12). Field surveys recorded a total of 7.38 ha of this ecological community within the project 

area/infrastructure options area (1.74 ha within the project area and 5.64 ha within the infrastructure 

options area), and an additional 6.68 ha directly adjacent to the infrastructure options area (primarily 

along the Gippsland railway reserve). Approximately 88% of the total areas surveyed of this ecological 

community within and directly adjacent to the project area/infrastructure options area (12.32 ha of 

14.06 ha) will not be impacted by the project. These areas will be clearly defined and protected. 

The remaining area of ecological community located elsewhere is large relative to this isolated patch 

and estimated to be between 660 and 5,650 ha (the large range is due to a lack of information about 

presence on private land). The proposed area to be removed (1.74 ha) represents approximately 

0.26% to 0.031% of the estimated remaining areas of this ecological community. Removal of this area 

will not threaten the survival of this community or increase fragmentation. Given the proposed removal 

reduces the extent of the ecological community (although relatively small), the action is considered to 

have a significant impact to the community under the MNES significant impact guidelines 

(DoE, 2013). Under these guidelines, any degree of clearing of this community would be considered a 

significant impact, as removal would reduce its total extent. 

The location of the ore body (which can’t be moved) means that this impact is difficult to avoid, and 

mitigation measures would not reduce the magnitude or severity of the impact, as the whole area 

within the project footprint would be removed. In accordance with the EPBC Act Environmental 

Offsets Policy (DSEWPaC, 2012a), Kalbar will offset this unavoidable impact by protecting and 

improving areas of this threatened ecological community located elsewhere (see Section 9.1.3.4). 

Threatened flora 

The desktop risk assessment identified a moderate or high likelihood for the potential for three 

nationally significant flora species to be found in the project area/infrastructure options area: 

• Gaping leek-orchid (Prasophyllum correctum) (Endangered). 

• Swamp everlasting (Xerochrysum palustre) (Vulnerable). 

• Dwarf kerrawang (Commersonia prostrata) (Endangered).  
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Figures 9.13 to 9.15 show the location of modelled habitat for gaping leek-orchid, swamp everlasting 

and dwarf kerrawang in Victoria relative to the project area/infrastructure options area. The habitat 

areas shown are ranked from low to high importance for these three species (DELWP, 2020). Habitat 

importance was determined based on the amount of habitat available, its condition and habitat 

connectivity across the landscape. For each of the three species, modelled areas of high habitat 

importance lie outside the project area. Some areas of lower habitat importance for these species 

were modelled to occur in the infrastructure options area. A small area of lower habitat importance for 

the dwarf kerrawang is located within the project area. Targeted surveys completed for gaping leek-

orchid, swamp everlasting and dwarf kerrawang did not identify any plants within the area surveyed.  

Targeted surveys for the gaping leek-orchid found a lack of high-quality habitat for the species (i.e., 

large areas of grassy woodland that supports high quality understorey). The project has the potential 

to remove a small strip of low-quality habitat for the gaping leek-orchid along the proposed Fernbank 

East rail siding, directly east of Cowells Lane. Plants have a very low likelihood of occurring in this 

area, given its highly modified/degraded state and weedy understorey (greater than 85% perennial 

weeds). Targeted surveys were not undertaken within the footprint of the proposed siding (within the 

infrastructure options area). The Department of Environment, Land, Water and Planning (DELWP) 

informed Kalbar that a small number of gaping leek-orchids have been found within 50 m of the 

proposed rail siding site (Mick Bramwell, DELWP, pers. comms, 2018). The exact location of the 

orchids was not available from DELWP. The proposed location of the Fernbank East rail siding would 

avoid directly disturbing the orchids, if the individuals are located where DELWP has indicated. The 

species has a low likelihood of occurrence in the unsurveyed portion of the project area due to a lack 

of the typical grassy woodland habitat in which this species is known to occur. Unsurveyed areas will 

be covered in future surveys (following relevant state and federal level guidelines) although limited 

habitat is present, and no other plants have been found in the surrounding area. The location of the 

proposed rail siding avoids areas of suitable habitat for this species. 

Targeted surveys for the swamp everlasting and dwarf kerrawang found a lack of high-quality habitat 

for these species (i.e., large areas of suitable wetland/low lying areas that supports high quality 

understorey). The areas with the highest potential to support these species (i.e., Saplings Morass 

Flora and Fauna Reserve adjacent to Cowells Lane) will be avoided. Modified areas of Aquatic 

Herbland (0.93 ha) and Plains Grassy Wetland (0.28 ha), which are potentially suitable habitats for 

these species, will be removed. Swamp everlasting and dwarf kerrawang were not detected through 

targeted surveys in these areas or elsewhere, and if present, would likely occur in very low numbers. 

The swamp everlasting is unlikely to occur and the dwarf kerrawang has a low likelihood of 

occurrence in the unsurveyed portion of the project area due to a lack of suitable wetland habitat.  

Following the desktop assessment and field investigations, gaping leek-orchid, swamp everlasting 

and dwarf kerrawang were determined to be unlikely to occur or have a low likelihood of occurring 

within the project footprint (including the unsurveyed portion of the project area). No high-quality 

habitat for these species is found within the project area/infrastructure options area, and the species 

were not detected during targeted surveys. The proposed vegetation clearing will not result in 

significant impacts to the threatened flora species. A detailed flora survey will be conducted in the 

unsurveyed area prior to any proposed disturbance.  

Threatened fauna 

The only nationally significant fauna species recorded within the project area during field surveys was 

the grey-headed flying fox (Pteropus poliocephalus), listed as Vulnerable under the EPBC Act. An 

individual was recorded on 26 August 2019 (see Figure 8.13). 

The following nationally significant species could also utilise habitat within the project 

area/infrastructure options area: 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-26 

 

• Swift parrot (Lathamus discolor) (Critically Endangered). 

• Giant burrowing frog (Heleeioporus australiacus) (Vulnerable). 

The project will remove approximately 505 scattered trees (mostly eucalypts) and up to 184.70 ha of 

potentially suitable foraging habitat (i.e., areas of Box Ironbark Forest, Lowland Forest, Lowland Herb-

rich 
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Forest, Plains Grassy Forest, Plains Grassy Woodland and Valley Grassy Forest) for the grey-headed 

flying fox and swift parrot. Approximately 7.51 ha of this area to be removed comprises Box Ironbark 

Forest, which provides some of the main eucalypt food trees that these species forage on. No 

important foraging habitat for these species was identified within the project area/infrastructure 

options area. Approximately 15.2 ha of potential habitat (ephemeral tributary streams and adjoining 

vegetations) for the giant burrowing frog would be removed, although these areas are of low quality 

and there is a low likelihood that the giant burrowing frog would utilise these areas.  

The grey-headed flying fox (occasional visitor) and swift parrot (rare visitor) are mobile and able to 

move readily through and between habitat, avoiding impacted areas. No roost camps for the grey-

headed flying fox occur within or adjacent to the project area/infrastructure options area.  

The area is located outside the swift parrot’s core over-wintering habitat and has no documented 

records of this species. Very few total documented sightings have been made of the swift parrot. The 

most recent record was over 30 years ago, in 1986. Up to 184.70 ha of potentially-suitable foraging 

habitat for the swift parrot (woodland and forest habitat, including scattered remnant trees) is 

proposed to be cleared. In the context of the availability of similar or higher quality woodland habitat 

across the project locality, the proposed removal of potentially-suitable foraging habitat is considered 

unlikely to cause the swift parrot to decline given the availability of higher-quality foraging habitat in 

the local area, region and across central and northeast Victoria. Given the swift parrot is highly mobile 

and capable of accessing adjacent habitats in the locality and region, it is highly unlikely that the 

species will be significantly impacted by the project. The species would only rarely reside within the 

project locality on a sporadic basis and suitable habitat within the project area does not provide 

important or limiting foraging habitat for the species. 

The giant burrowing frog is less mobile, although was not recorded during targeted surveys. Following 

desktop reviews and field surveys the species was determined to have a low likelihood of occurring 

within the project area/infrastructure options area. The potential habitat present in the project area is 

sub-optimal for this species. The giant burrowing frog has been recorded previously in 2003, 

approximately 6.3 km from the project area within the Mitchell River National Park. 

Habitat to be removed is unlikely to be important for breeding or dispersal for the swift parrot, grey-

headed flying fox, and giant burrowing frog. Higher quality habitat is available in the surrounding 

landscape (such as in conservation reserves and State Forests). Figures 9.16 to 9.18 show that the 

project area/infrastructure options area has no modelled habitat of importance for these species. The 

proposed vegetation clearing will not result in significant impacts to these species. 

Migratory species 

One EPBC Act-listed migratory species was recorded within the survey area, the rufous fantail 

(Rhipidura rufifrons) (Least Concern). Another migratory species, Latham’s snipe, could use the 

project area/infrastructure options area on occasions. A lack of suitable habitat exists for other 

migratory species, such as little tern (Sternula albifrons sinensis), red-necked stint (Calidris ruficollis) 

and sharp-tailed sandpiper (Calidris acuminata), and these species have a low likelihood of occurring 

within the project area/infrastructure options area. The project will remove ephemeral tributary 

streams and adjoining vegetation which provides only marginal habitat for some migratory bird 

species. 

No ecologically important migratory populations are expected to occur within the project 

area/infrastructure options area. The areas do not support important habitat as defined under the 

Significant Impact Guidelines 1.1 – Matters of National Environmental Significance (DoE, 2013) for 

the potentially occurring species, and individuals would be able to avoid the impacted area and utilise 
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higher quality habitat located nearby (for example, in intertidal areas along the coast and throughout 

the Gippsland Lakes Ramsar site). The proposed vegetation clearing will not significantly impact any 

migratory species. 

Ramsar wetlands 

The Gippsland Lakes Ramsar site is located approximately 25 km southeast from the project area and 

will not be impacted by the loss of vegetation or habitat.  

Potential indirect impacts to the Ramsar site are discussed below under the sub-heading ‘Aquatic 

habitats outside the project area/infrastructure options area’. 

State and regionally significant biodiversity values 

Native vegetation 

Approximately 11.57 ha of the state significant Forest Red Gum Grassy Woodland ecological 

community (which overlaps with the Plains Grassy Woodland EVC) will be removed for the project 

(see Figure 9.12). An additional 1.37 ha would need to be cleared for construction of a roundabout at 

the intersection of Princes Highway and Lindenow-Glenaladale Road, in the event that the preferred 

product transport option of the Fernbank East rail siding cannot proceed. A further 1.89 ha would 

need to be cleared for upgrade of the Princes Highway and Racecourse Road intersection to a 

roundabout, the event that the preferred product transport option of the Fernbank East rail siding 

cannot proceed, and the non-preferred Bairnsdale rail siding option is implemented. Approximately 

50% (14.80 ha of 29.63 ha) of the total area of this ecological community surveyed within the project 

area/infrastructure options area will not be directly impacted by the project. A further 17.73 ha of this 

ecological community has been surveyed adjacent to the project area/infrastructure options area and 

will not be directly impacted by the project. Approximately 76% of the total area surveyed of this 

ecological community will not be directly impacted. 

The total potential area to be removed is part of a small amount of this community found in the region, 

with approximately 2,035 ha remaining within the study area (the project area/infrastructure options 

area and a 10 km buffer) after removal. The proposed removal of 11.57 ha of the Forest Red Gum 

Grassy Woodland ecological community represents less than 0.6% of the extent of this ecological 

community in the region (Appendix A002). 

Assessed against the significant impact guidelines for MNES (DoE, 2013), the proposed removal of 

this ecological community is determined to have a significant impact to the community. Under these 

guidelines, any degree of clearing of this community would be considered a significant impact, as any 

removal would reduce the extent of the community. The Flora and Fauna Guarantee Act (FFG Act) 

does not require offsets to be secured for this removal. The required offsets for the project have been 

calculated under the EPBC Act Environmental Offsets Policy and the Guidelines for removal, 

destruction or lopping of native vegetation (DELWP, 2017a). 

Flora species 

Three state significant flora species will be impacted by vegetation clearing required by the project. 

The location of these plants is shown in Figure 8.11 (see Section 8.2.3.3): 

• Slender wire-lily (Laxmannia gracilis) (Rare), 33 plants found in four locations. 

• Blue mat-rush (Lomandra glauca s.s) (Poorly Known), three plants found in two locations. 

• Sandfly zieria (Zieria smithii subsp.smithii) (Rare), 10 plants found in nine locations, including the 

timber plantation. 
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The loss of plants will be restricted to a few individuals in the local area and is difficult to avoid or 

effectively mitigate given the location of the Fingerboards resource. The project will also remove 

potentially suitable habitat for each of these species (i.e., Plains Grassy Woodland and Lowland 

Herb-rich Forest). The extent of the removal of these species, which are not listed under the FFG Act, 

is minor compared to the likely total population numbers in the region. Given the low number of plants 

removed and the availability of similar or higher quality habitats in the region, these species will not be 

significantly impacted by the project. The removal of these species will be offset through establishing 

suitable biodiversity offsets (see Section 9.1.3.4). 

The slender tick-trefoil was recorded during field surveys in a gully supporting Valley Grassy Forest in 

the eastern section of the project area. This area is outside the project footprint and this species will 

not be removed by the project. Potentially suitable habitat for this species will be removed (i.e. Valley 

Grassy Forest), although the loss will not significantly impact the species. 

The four state significant flora species that were recorded within the project area have a high 

likelihood of occurrence within the unsurveyed property. A detailed flora survey will be conducted in 

this area prior to disturbance, targeting these and other significant species with the potential to occur. 

Fifty-three other state significant flora species determined to have a moderate to high likelihood of 

occurrence may occur in the project area: 

• Species with a high likelihood of occurrence: 

- Billygoat daisy-bush (Olearia curticoma). 

- Bushy hedgehog-grass (Echinopogon caespitosus var. caespitosus). 

- Fisch’s greenhood (Pterostylis fischii). 

- Fringed helmet-orchid (Corybas fimbriatus). 

- Long-flower beard-heath (Leucopogon juniperinus). 

- Pale swamp everlasting (Coronidium gunnianum). 

- Purple diuris (Diuris punctata). 

- Red-tip greenhood (Pterostylis sp. aff. parviflora). 

- Shy sun-orchid (Thelymitra planicola). 

- Small-leaf bush-pea (Pultenaea foliosa). 

- Southern bristle-sedge (Chorizandra australis). 

- Spurred helmet-orchid (Corybas aconitiflorus). 

- Sticky bertya (Bertya cunninghamii subsp. pubiramula). 

- Tall wasp orchid (Chiloglottis trilabra). 

- Veined spear-grass (Austrostipa rudis subsp. australis). 

- Wavy swamp wallaby-grass (Amphibromus sinuatus). 

- Woolly waterlily (Philydrum lanuginosum).  

• Species with a moderate likelihood of occurrence: 

- Austral moonwort (Botrychium austral). 

- Avon tussock-grass (Poa orthoclada). 

- Broad shield-fern (Polystichum formosum). 

- Bunchy flat-sedge (Cyperus polystachyos). 

- Coastal greenhood (Pterostylis alveata). 

- Cobra greenhood (Pterostylis grandiflora). 

- Common cinnamon-wattle (Acacia leprosa var. graveolens). 

- Delicate New Holland daisy (Vittadinia tenuissima). 

- Dissected New Holland daisy (Vittadinia dissecta var. dissecta). 

- Dune wood-sorrel (Oxalis rubens). 

- Dwarf myall (Acacia ancistrophylla var. lissophylla). 

- Heath platysace (Platysace ericoides). 

- Macromitrium (Macromitrium hemitrichodes). 

- Native verbena (Verbena officinalis var. gaudichaudii). 
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- One-flower early Nancy (Wurmbea uniflora). 

- Open marshwort (Nymphoides geminata). 

- Orange-tip finger-orchid (Caladenia autrantiaca). 

- Prostrate cone-bush (Isopogon prostratus). 

- Rough-grain love-grass (Eragrostic trachycarpa). 

- Rough maidenhair (Adiantum hispidulum). 

- Shiny leionema (Leionema lamprophyllum subsp. lamprophyllum). 

- Short-awned wheat-grass (Anthosachne kingiana subsp. multiflora). 

- Silky kidney-weed (Dichondra sp. 1). 

- Slender violet-bush (Hybanthus monopetalus). 

- Soft ledge-grass (Poa hothamensis var. parviflora). 

- Stalked Adder’s tongue (Ophioglossum reticulatum). 

- Stalked brooklime (Gratiola pedunculata). 

- Streaked rock-orchid (Dockrillia striolata subsp. stiolata). 

- Tangled pseudanthus (Pseudanthus orbicularis). 

- Thin pondweed (Potamogeton australiensis). 

- Upright panic (Entolasia stricta). 

- Variable bossiaea (Bossiaea heterophylla). 

- Water pimpernel (Samolus valerandi). 

- Wrinkle-nut lignum (Neuhlenbeckia rhyticarya). 

- Yellow burr-daisy (Caoltis lappulacea). 

- Yellow-wood (Acronychia oblongifolia). 

The project will remove potentially suitable habitat for these state significant flora species (i.e., various 

EVCs), although no individuals of these species were detected through field surveys. Should 

populations of these species occur, they are likely to be small and distant from known important 

populations. Similar or higher quality habitats for these species are found elsewhere in the region. 

The extent of habitat removal potentially supporting small numbers of individual plants is unlikely to 

impact on the overall viability of the species.  

Fauna species 

The state significant yellow-bellied sheathtail bat (Saccolaimus flaviventris) (Near Threatened) is 

known to utilise habitat in hollow-bearing trees and native vegetation in the project area and was 

identified as present during the project surveys. The project will result in the loss of approximately 763 

large trees (at least 76 of which have a diameter at breast height of 1.2 m or more and as such are 

likely to contain hollows) and up to 188.50 ha of remnant vegetation which provides habitat for this 

species. The habitat in the project area is not of a high quality and larger areas of better-quality 

habitat are located nearby that individuals would be able to move to. The yellow-bellied sheathtail bat 

will be able to avoid impacted areas and access habitat of a similar or higher quality in the area and 

the proposed vegetation removal will not significantly impact the species. The loss of habitat in the 

project area will be addressed through the biodiversity offsets to be secured for the project (see 

Section 9.1.3.4). 

The loss of vegetation will reduce the availability of habitat types that could be used by 15 other state 

significant fauna species with the potential to occur, including: 

• Baillon’s crake (Porzana pusilla palustrisI) (Vulnerable). 

• Black falcon (Falco subniger) (Vulnerable). 

• Brown treecreeper (Climacteris picumnus victoriae) (Near Threatened). 

• Chestnut-rumped heathwren (Calamanthus pyrrhopygius) (Vulnerable). 

• Diamond firetail (Stagonopleura guttata) (Near Threatened). 

• Eastern great egret (Ardea modesta) (Endangered). 

• Grey goshawk (Accipiter novaehollandiae) (Vulnerable). 

• Hardhead (Aythya australis) (Vulnerable). 
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• Hooded robin (Melanodryas cucullata cucullate) (Near Threatened). 

• Lace goanna (Varanus varius) (Endangered). 

• Masked owl (Tyto novaehollandiae) (Endangered). 

• Powerful owl (Ninox strenua) (Vulnerable). 

• Southern toadlet (Pseudophryne semimarmorata) (Vulnerable). 

• Speckled warbler (Chthonicola sagittatus) (Vulnerable). 

• White-bellied sea-eagle (Haliaeetus leucogaster) (Vulnerable).  

The habitat for these species to be impacted by the project is of low or moderate quality, and higher 

quality habitat is available for the species to use nearby in the region (e.g., Mitchell River National 

Park). The project will remove Lowland Forest and other EVCs which provide potential habitat for the 

southern toadlet. This species has been recorded extensively (57 total Victorian Biodiversity Atlas 

(VBA) records) within 10 km of the project area/infrastructure options area, although not inside the 

area. If a population were to occur within impacted areas, they would be directly impacted. A long-

term decline in the population is unlikely to occur as habitat within the project area is not critical to the 

survival of this species. The southern toadlet and 14 other state significant fauna species are unlikely 

to be significantly impacted by the project. 

Two regionally significant fauna species, the emu (Dromaius novaehollandiae) (Near Threatened) and 

eastern long-necked turtle (Chelodina longicollis) (Data Deficient) were found in the project area 

during field surveys. The project will remove approximately 0.87 ha of known wetland/aquatic habitat 

for the eastern long-necked turtle and will disturb large areas of suitable habitat for emus, including 

forest and woodland, wetland/aquatic habitat and disturbed land. Habitat for these species within the 

project area is not of high quality. The project locality, and the region, support significantly larger 

areas of similar and higher quality habitat for these species. The eastern long-necked turtle is 

relatively common and the population within the project area is not an important population. The 

project is unlikely to significantly impact emu or eastern long-necked turtle. 

The VBA contains records of 10 other regionally significant fauna species previously recorded within 

the study area, of which six have a moderate likelihood of occurring within the project 

area/infrastructure options area, including the eastern pygmy-possum (Cercartetus nanus) (Near 

Threatened), nankeen night heron (Nycticorax caledonicus hillii) (Near Threatened), royal spoonbill 

(Platalea regia) (Near Threatened), azure kingfisher (Alcedo azurea) (Near Threatened), spotted 

quail-thrush (Cinclosoma punctatum) (Near Threatened) and Dendy’s toadlet (Pseudophryne dendyi) 

(Data Deficient). The project will remove EVCs that provide potential habitat for these species (such 

as Lowland Forest, Valley Grassy Forest and Plains Grassy Woodland). The surrounding landscape 

and region supports significantly larger areas of higher quality habitat for these species and removal 

of potential habitat for the project is unlikely to have a significant impact. Like the southern toadlet, if 

populations of Dendy’s toadlet were to occur, the individuals would be directly impacted, although a 

long-term decline in the population is unlikely. The project is unlikely to significantly impact these 

regionally significant fauna species. 

The proposed vegetation clearing is unlikely to significantly impact any state or regionally significant 

fauna species. 

Direct fauna mortality 

Vegetation clearing, entrapment and/or vehicle collisions may cause direct fauna mortality to the 

migratory and nationally, state and regionally significant species known to occur, or with the potential 

to occur, within the project area/infrastructure options area, if individuals are present. 

During vegetation clearing, less mobile (i.e., ground dwelling reptiles and mammals), or nocturnal 

species that nest or roost in tree hollows during the day, are at high risk of direct mortality. Some 
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diurnal (day active) and mobile species will be able to disperse from the path of clearing to avoid 

potential mortality. Ground dwelling species able to move across a modified landscape in the absence 

of woodland or forest habitat (e.g., marsupials and reptiles) could also become trapped in trenches or 

other excavations. Standard mitigation measures will be implemented to minimise potential impacts to 

fauna from vegetation clearing and entrapment (see Section 9.1.3.2). Measures include pre-clearance 

searches for fauna prior to vegetation removal, daily checks of all trenches and other excavations for 

trapped animals and providing escape ramps in all trenches to allow animals to escape.  

Fauna are also at risk of mortality through being struck by vehicles associated with the project on local 

roads, in particular from vehicles transporting workers and heavy mineral concentrate (HMC). 

Standard mitigation, such as enforcing appropriate speed limits and providing standard road lighting 

so fauna can be avoided, will be implemented to reduce the chance of direct fauna mortality from 

vehicle collisions as far as practicable. 

The project area/infrastructure options area, and within a 10 km buffer of this area, is highly modified 

and fragmented. The area does not support any known habitat for ground dwelling or arboreal fauna 

species listed under the EPBC Act (except for grey-headed flying fox) that could be impacted by 

increased traffic volumes as a result of the project. A few individuals of grey-headed flying fox may 

occasionally fly over or temporarily reside within the area but would not be considered an important 

population. 

Fauna species will not to be significantly impacted from direct mortality during project works with 

standard mitigation measures in place, in particular through undertaking pre-clearance surveys and 

pre-work inspections of excavations. 

Loss of hollow-bearing trees 

Hollow-bearing trees play a specific role in providing habitat for a wide range of fauna and are 

generally found in large, older trees. The loss of such trees in Victoria, including scattered remnant 

trees in paddocks (such as those found in the project area), is a threatening process under the 

FFG Act.  

Three state significant and one regionally significant fauna species known, or with the potential, to 

occur within the project area/infrastructure options area use hollow-bearing trees for breeding and 

roosting (yellow-bellied sheathtail bat, powerful owl, masked owl and eastern pygmy possum). 

Field surveys identified hollow-bearing trees of varying sizes within the surveyed areas of the project 

footprint. The size of the hollow entrance utilised varies for many species, as entrance size is related 

to the body length of individuals. Small hollows (less than 10 cm) would be utilised by 

microchiropteran bats, medium hollows (11 to 15 cm) by lorikeets and parrots, and large owls (greater 

than 20 cm) by owls. Most tree hollows within the project area are small to medium with the majority 

observed within patches of more mature remnant native vegetation primarily along roadsides. Hollows 

are most likely to be used by wildlife in large trees that are many decades or even centuries old. 

Smaller, non-mature trees can also support hollows and fissures of varying sizes that smaller fauna 

are able to use. 

The project will result in the loss of at least 679 large trees (scattered and within patches of native 

vegetation) from the surveyed sections of the project area. Large trees were defined in accordance 

with the guidelines for the removal, destruction or lopping of native vegetation (DELWP, 2017a). 

Separate to the definition of large trees, a benchmark was set (diameter at breast height of 1.2 m) to 

determine the number of trees that are likely to support large hollows suitable for bats, owls and 

arboreal mammals. Field surveys confirmed that 76 of these 679 large trees have a diameter at breast 

height of greater than or equal to 1.2 m and as such are likely to support large hollows. As a total of 
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131 large, likely hollow-bearing trees were surveyed (94 within the project area and 37 within the 

infrastructure options area), 55 of these trees will not be directly impacted. An additional three trees 

would be removed if the non-preferred HMC transport options are used, bringing the total impacted 

large, likely hollow-bearing trees to 79. 

A total of 84 trees are estimated to occur within the project footprint on the unsurveyed property at the 

northwest corner of the project area. The estimate is based on aerial photography and photos taken 

from adjoining properties. All 84 trees are conservatively assumed to be large. Forty-four of these 

trees are scattered and an estimated 40 are within patches of native vegetation. A detailed onsite 

assessment of large trees has not been undertaken in this area and their diameter at breast height 

has not been determined. Some or all of the 84 trees may support large hollows. Removal of these 

trees brings the total number of impacted large trees to at least 763. The exact number of large trees 

to be removed in this area will be determined prior to disturbance and appropriate offsets will be 

sought. 

The removal of hollow-bearing trees will reduce the habitat available in the project area/infrastructure 

options area, in particular for yellow-bellied sheathtail bat, powerful owl, masked owl and eastern 

pygmy possum. The yellow-bellied sheathtail bat is a highly dispersive species and can access other 

areas of similar or higher quality habitat (i.e., larger consolidated forested areas supporting preferred 

habitats) surrounding the project area and in the wider region. The powerful owl and masked owl were 

not detected during targeted field surveys and no evidence of these species was documented on site. 

The powerful owl and masked owl typically occupy large home ranges. The habitat within the project 

area is highly fragmented and provides lower quality breeding habitat for these species. Individuals 

may occasionally use habitat resources within the project area/infrastructure options area during 

foraging, roosting and dispersal activities. Higher quality habitat exists surrounding the project area. 

The eastern pygmy possum was also not detected during targeted field surveys. This species is more 

likely to occur within higher quality remnants outside of the project area/infrastructure options area, 

and any individuals that occur in the area would not be considered important populations. 

The removal of hollow-bearing tress will not significantly impact these species or any other fauna 

species with the potential to occur, given the extent of removal and availability of similar or higher 

quality habitats in the region outside of the project area/infrastructure options area. 

Loss and degradation of aquatic habitat 

The project has the potential to directly and indirectly impact aquatic areas within and outside of the 

project area/infrastructure options area. Waterbodies within the project area/infrastructure options 

area provide potential habitat for a range of flora and fauna species. Outside and downstream of the 

project area/infrastructure options area, waterbodies may be indirectly impacted by runoff of sediment, 

wastewater discharges, accidental spills of hazardous materials and changes in flow regimes or the 

availability of water.  

Section 9.2: Groundwater and Section 9.3: Surface water provide a detailed assessment of these 

potential impacts which has informed the assessment of impacts on aquatic habitat and species 

presented below. 

Aquatic habitats within the project area/infrastructure options area 

Aquatic habitats within the project area/infrastructure options area are limited in extent and associated 

with ponds, small dams, and deep pools within the incised drainage gullies (ephemeral tributary 

streams predominantly of the Perry River and Mitchell River). At their closest points, the Mitchell River 

is located approximately 350 m northeast of the project area and the Perry River is approximately 

2 km southwest of the project area. All of the waterways and waterbodies assessed during surveys 
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have been previously impacted by land-use activities, such as vegetation clearing, grazing, cropping 

and logging. These areas will also be directly impacted by mining activities as habitat is removed 

(6.10 ha of DELWP mapped ‘current wetland’ and 0.28 ha of Plains Grassy Wetland), water is 

diverted, and the geomorphology of waterbodies is altered.  

These habitats are generally of low quality with limited or no connectivity to downstream receiving 

waterbodies and are not known to support any national or state significant aquatic species. Little or no 

suitable aquatic habitat was found within the project area/infrastructure options area during field 

surveys that could support listed aquatic species.  

Impacts will be permanent but localised. The habitat areas to be removed are a negligible proportion 

of the total extent of DELWP mapped ‘current wetland’ (46,030.14 ha) and Plains Grassy Wetland 

(102.16 ha) within the Gippsland Plain bioregion, and do not represent important habitat for significant 

fauna species. 

In areas not directly impacted, sediment-laden runoff from disturbed ground has the potential to 

smother aquatic habitat and facilitate the spread of weeds. Uncontrolled sediment runoff could reduce 

water quality, through increases in turbidity, nutrients, and heavy metals. Discharges of water and 

wastewater into waterways may also impact water quality and the natural wetting and drying regime of 

receiving waters. Fuels and other hazardous materials used by the project could also accidentally 

enter waterways. The impacts of any spills will be dependent on the location, as well as the volume 

and toxicity of the materials released. These potential impacts are unlikely to occur when the 

proposed standard mitigation measures are in place (Section 9.1.3.2). 

Aquatic habitats outside the project area/infrastructure options area 

Potential indirect impacts could occur to waterways located downstream of the project area, including 

the Mitchell River, Perry River and Gippsland Lakes Ramsar site. Potential impacts include changes 

to habitat conditions due to sedimentation, and alteration of water quality, flows and availability.  

Mitchell River 

Most of the project area drains to the Mitchell River which supports high-quality aquatic fauna habitat, 

including a known population of Australian grayling, which is listed as Vulnerable under the EPBC Act 

and is one of the threatened species that makes up the ecological character of the Gippsland Lakes 

Ramsar site. This species was recorded twice along the Mitchell River during the November 2018 

targeted field surveys (see Figure 8.13). 

The project design includes surface water management controls to be installed prior to the start of 

construction. Water Technology determined that with these controls and other mitigation 

implemented, the estimated concentration of sediments in runoff during a storm event (up to 

941 mg/L) is predicted to have no measurable effect on background TSS levels in the Mitchell River 

(Water Technology, 2020c). Spillway discharges from sediment ponds may occur during construction, 

marginally increasing sediment transport to the Mitchell River. Water Technology (2020b) also 

determined that the release of mine contact water from water management dams did not increase 

contaminant concentrations in the Mitchell River above background levels for sediment, nutrients and 

heavy metals. 

The proposed construction and operation of a pump station along the Mitchell River within the 

infrastructure options area would have minimal contribution to increased sediment load to the 

receiving environment. Any surface water flows at the proposed pump station site would be diverted 

around disturbed ground to minimise liberation of sediment into the receiving river. The design of the 

station includes a pump inlet that is attached to a floating pontoon keeping the inlet clear of the 

bottom of the river. The potential impacts of construction and operation of the pump station on the 
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ecological values within the Mitchell River (including the Australian grayling) can be largely avoided 

through implementing standard mitigation. 

The project will generate dust during construction and operations, which could be deposited on 

nearby land and waterbodies, including directly on to the surface of the Mitchell River. Monitoring of 

existing dust deposition rates within the project area between September 2017 and September 2018 

gave an average rate of 10.68 g/m2/year. Modelling was undertaken by Katestone (Appendix A004) to 

determine the additional average deposition around the project area boundary due to the project. The 

modelling assumed that measures were in place to limit dust generation from project activities. The 

average project-generated dust deposition was predicted to be 1.32 g/m2/year. Assuming all of this 

dust falls solely on the Mitchell River (estimated surface area of 1,200 ha), the additional material 

(about 16 tonnes per year) equates to approximately 0.00015% of the total annual suspended 

sediment load in the river of approximately 10.76 million tonnes (Water Technology, 2020b). The dust 

consists of insoluble minerals (predominantly clays) which would not be absorbed by the receiving 

waterways. Dust deposition would have a negligible impact to the receiving water environment 

surrounding the project area. Aquatic flora and fauna species and their habitats will not be impacted 

by project-generated dust deposition in the Mitchell River. 

No habitat in the Mitchell River will be directly impacted by the project. The project has been designed 

to minimise changes to the catchment runoff regime (including of sediment) and water quality in the 

river. Changes to water quality in the river are unlikely to be noticeable above background and will not 

impact aquatic habitat suitability in or along the Mitchell River. Further information on the potential 

water quality impacts to the Mitchell River is provided in sections 9.3.4.1, 9.3.6.1 and 9.3.8.1. 

The project proposes to extract water as winterfill from the Mitchell River and will be subject to 

granting of a winterfill licence by the relevant regulators. The Mitchell River has minimum surface 

water flow requirements to ensure the health and function of the aquatic ecosystem. Any approval for 

extraction by the project would maintain these flows and impacts to aquatic habitat and flora and 

fauna are not expected.  

Groundwater is a significant contributor to flows in the Mitchell River. The modelling of potential 

changes to groundwater levels and flows from project activities during operations predicted an overall 

potential rise in groundwater levels up to 0.06 m. The model predicted a decrease in groundwater 

levels in the alluvial aquifer of 0.25 m from extraction and an increase in groundwater levels of 0.31 m 

from localised groundwater mounding (discussed further in Section 9.3.4.1) (EMM, 2020b). Such 

minor increases would not alter water quality in the Mitchell River, and no habitat for the Australian 

grayling and other aquatic fauna and flora species in the river would be impacted.  

Perry River 

The catchment draining to the Perry River located within the project area is smaller than the 

catchment draining to the Mitchell River. No significant biodiversity values were identified for the Perry 

River. Similar potential impacts to aquatic habitats could occur as a result of the project, although at a 

smaller scale. Water quality (total suspended sediments) in the river during storm events was 

predicted to peak slightly above background for a short time and the overall volume of runoff was also 

predicted to increase slightly (see Section 9.3.6.1).  

Gippsland Lakes Ramsar site 

The Gippsland Lakes Ramsar site has minimum surface water flow requirements (presented in 

Section 9.3.4.1 under the ‘Potential impacts to aquatic ecosystems’ sub-section) identified in Tilleard 

and Ladson’s ‘Understanding the environmental water requirements of the Gippsland Lakes system’ 

(Tilleard and Ladson, 2010). These requirements were based on a set of complex factors to ensure 

certain aspects of the ecological character of the site (as described in Table 8.16 of Section 8.2.4) are 
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not negatively impacted. Changes to the surface water flow regime to the Perry River and/or Mitchell 

River due to the project will be negligible and any impacts will not be perceivable on the waterways or 

downstream at the Gippsland Lakes Ramsar site.  

In normal operations, no contaminant- or sediment-related impacts are predicted to the Gippsland 

Lakes from mining activities, as no adverse impacts are expected to the water quality of the Mitchell 

or Perry river which flow into the lakes. Modelling was undertaken to assess the impacts to the 

receiving waters of the Gippsland Lakes in the event of an unplanned discharge of mine contact water 

into one or both of the rivers. The study found that concentrations of dissolved metals and nutrients 

would not increase in the Mitchell and Perry rivers, or consequently the Gippsland Lakes. A small 

increase in the maximum total sediment load (0.06%) is predicted to occur for Lake King, resulting in 

an additional sedimentation rate of 0.00000000025 mm/year. The estimated baseline sedimentation 

rate for the Gippsland Lakes is 0.6 mm/year and the very minor increase is not expected to have a 

measurable impact on the Gippsland Lakes Ramsar site (discussed further in Section 9.3.6.1), should 

it occur. 

Dust deposition would have a negligible impact to the Gippsland Lakes given the substantial offsite 

dilution that will occur through dispersion in the atmosphere between the project area and the lakes 

(approximately 25 km apart). 

Groundwater extraction and drawdown in the Latrobe Group Aquifer could increase saline water 

intrusion near the coast possibly impacting the Gippsland Lakes Ramsar site. Groundwater modelling 

(EMM, 2020b) (appended to Appendix A003) for a scenario of three years of extraction to support 

construction indicated that drawdown in the Latrobe Group Aquifer was unlikely to reach the coastal 

zone, and drawdown was not predicted in any of the overlying aquifers connected to the coastal 

system. According to modelling, the project will not lead to saline water intrusion and will not impact 

the Gippsland Lakes (discussed further in Section 9.2.3.1). 

The significant impact assessment completed in accordance with the MNES significant impact 

assessment guidelines, determined with a high level of confidence that the Gippsland Lakes Ramsar 

site will not be significantly impacted by project-related changes to aquatic habitat, and alteration of 

water quality, flows and availability. The project will not result in the Ramsar site being destroyed or 

substantially modified, nor result in impacts to the critical components, processes and 

services/benefits of the Gippsland Lakes. That is, minor changes in groundwater and surface flows 

and changes in water chemistry are not expected to have impacts on marine sub-tidal aquatic beds, 

coastal brackish or saline lagoons, fringing wetlands, threatened fauna species (such as the 

Australian grayling), frogs and waterbirds, threatened wetland flora, waterbird breeding and fisheries 

resource values. 

Groundwater dependent ecosystems 

Several GDEs are present downstream and downgradient of project activities and include stream 

segments and areas of vegetation associated with tributaries of the Mitchell River (see Figure 8.14). 

Surveys revealed that many areas identified as potential GDEs do not support native vegetation, and 

areas that do contain native vegetation are highly modified and subject to ongoing disturbances such 

as agricultural activities. The Perry River and Providence Ponds were not mapped as GDEs and are 

not expected to be impacted by changes to groundwater (Austral, 2020) (appended to 

Appendix A002).  

Impacts to GDEs and the modelling underpinning the assessment of potential impacts to these 

ecosystems is presented in detail in Section 7.7.2 of the Fingerboards Mineral Sands Project – 

Groundwater and surface water impact assessment prepared by Coffey Services Australia 

(Appendix A003). Impacts to GDEs could occur through changes to groundwater levels and flow. 

These potential impacts include mounding of groundwater where the groundwater level is raised 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-43 

 

within a localised area. Such mounding could develop beneath the project area from the seepage of 

tailings water (see Section 9.2.5.1). Groundwater mounding is predicted to be confined largely to the 

project area i.e., will not reach the Mitchell River, with the 0.5 m mounding contour extending about 

4 km from the potential tailings seepage locations within the project area by year 15 (Figure 9.19 

presents mounding as negative drawdown) (Appendix A003).  

One segment of the lower Moilun Creek and the associated riparian vegetation (2.5 ha of the 

Endangered Swamp Scrub/Warm Temperate Rainforest/Billabong Wetland Mosaic EVC) had a high 

risk of mounding (predicted to be 0.15 to 0.2 m in this area). The predicted mounding is likely to be 

within the range of natural watertable variation, and changes to the hydrological regime, namely the 

watertable at or near surface, could change the extent and condition of this riparian vegetation. 

Changes could include a decline in overstorey and understorey species and/or a change in the 

dominant species present. EHP determined the ‘at risk’ vegetation in this area is of low-quality due to 

its highly modified nature and ongoing disturbance (e.g. from agricultural activities). Any impacts to  

  



Groundwater dependent
ecosystems and modelled

groundwater mounding at year 15

Fingerboards Mineral Sands Project

Environment Effects Statement
Project area, infrastructure area from Kalbar
Modelled groundwater mounding (EMM, 2020b)
Groundwater dependent ecosystems from Austral Research and
Consulting – GDE Impact Assessment, Feb 2019 

Figure No:Source: Date:
11/08/2020
Project Number:
 754-ENAUABTF11607 
File Name:
 11607_6_9.19_GIS_v3_1

9.19

W
O

R
 R

e
fe

re
n

c
e
: 
7
5
4
-E

N
A

U
A

B
T

F
1
1
6
0
7
_
6
_
G

IS
_
9
.1

9
_
v
3
_
1

5
,8

1
5

,0
0

0
 m

N
 

5
,8

1
0

,0
0

0
 m

N
 

5
,8

0
0

,0
0

0
 m

N
5

,8
2

0
,0

0
0

 m
N

530,000 mE 535,000 mE 540,000 mE 545,000 mE510,000 mE 515,000 mE 520,000 mE 525,000 mE

540,000 mE 545,000 mE520,000 mE 525,000 mE 530,000 mE 535,000 mE

510,000 mE 515,000 mE

5
,8

2
0

,0
0

0
 m

N
 

5
,8

1
0

,0
0

0
 m

N
 

5
,8

1
5

,0
0

0
 m

N

Mitchell RiverMitchell River

P
e
rry R

ive
r

P
e
rry R

ive
r

0 2 4km0 2 4km

LEGEND

Groundwater dependent
ecosystem likelihood

Project area

Infrastructure
options area

Study area

Watercourse

Modelled drawdown (m)

EVCs

Very high

High

Medium

Low

Negligible

River segments

Very high

High

Medium

Low

Negligible

-1-1

-5-5 -10-10
-25-25

-50-50

-5-5

-75-75

-15-15

-2-2

-2-2



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-45 

 

vegetation associated with potential groundwater mounding will be localised and negligible (Austral, 

2020) (appended to Appendix A002). 

Impacts to GDEs from groundwater extraction were not assessed as intervening aquitards are 

considered to provide barriers to protect the shallow alluvial aquifer from the drawdown impacts 

expected in the Latrobe Group Aquifer as a result of groundwater extraction (Austral, 2020) 

(appended to Appendix A002). Potential impacts from groundwater drawdown are discussed in detail 

in sections 9.2.3.1 and 9.2.5.1. No impacts to GDEs are predicted to occur from project groundwater 

extraction, given project groundwater extraction will not impact water volumes in the shallow aquifers 

that support these ecosystems.  

The groundwater modelling undertaken for the project (EMM, 2020b) (appended to Appendix A003) 

predicted minimal changes in the water balance (i.e., the relationship between water inflows and 

outflows) at GDEs with insignificant impacts predicted for the Mitchell River and Gippsland Lakes 

system. No river segments, wetlands or patches of vegetation were predicted to potentially change 

from non-GDEs to GDEs as a result of groundwater mounding.  

Overall, the impacts of groundwater mounding on ecological communities including GDEs, was found 

to be negligible to low (Austral, 2020; EHP, 2020) (appended to Appendix A002) and (Attachment F). 

Indirect impacts from project-related changes to groundwater on the Gippsland Lakes Ramsar site are 

expected to be negligible largely due to the distance of approximately 25 km from the project area, a 

conclusion supported by the groundwater investigations (see Section 9.2.5.1).  

There is a very low likelihood that any GDEs will be impacted by the project. 

Habitat fragmentation and edge effects 

Clearing of native vegetation can result in habitat fragmentation, whereby previously contiguous areas 

of habitat are separated into smaller patches. These fragments tend to be smaller and separated from 

each other by a matrix of less suitable habitat, resulting in reduced habitat quality of the newly created 

patches.  

Habitat fragmentation creates small isolated populations of fauna species, particularly those species 

that are less mobile such as small mammals, frogs and reptiles (i.e., the eastern long-necked turtle), 

and flora species. Fauna species unable to move so easily may increase in numbers within a 

fragment, leading to increased competition, and compromised long-term survival. Highly mobile fauna 

species that can move over extensive cleared areas are much less likely to be affected by habitat 

fragmentation. These species include the larger mammals, bats and some birds, and aggressive 

generalist species adapted to modified landscapes such as noisy miners (Manorina melanocephala). 

The inadvertent selection for aggressive generalist species through habitat fragmentation further 

decreases the population of other species that remain in the fragments. Similarly, flora species that 

can disperse over larger areas are less likely to be affected by habitat fragmentation. 

The project will remove some existing wildlife corridors, particularly those provided by remnant 

vegetation within road reserves, tributary streams, and gullies across the project area. Some of the 

highest quality patches of native vegetation recorded within the project area will be fragmented by the 

removal of these corridors within the project footprint. These include patches of EVCs such as Plains 

Grassy Forest and Valley Grassy Forest along the northern footprint boundary, and Lowland Forest 

along the southern boundary (see Figure 8.9; Section 8.2.3.2). High quality, linear patches of Plains 

Grassy Forest and Lowland Herb-rich Forest located along Bairnsdale-Dargo Road and Limpyers 

Road will also be fragmented. The project will fragment potentially suitable habitat for state significant 

flora species known or with the potential to occur within the project area/infrastructure options area. 

The impact of fragmentation has been considered in the overall impact assessment of these species. 
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The removal of wildlife corridors and the resultant fragmentation will not significantly impact any listed 

flora or fauna species. None of the fauna species discussed in Section 8.2.3.5 are likely to 

permanently or frequently use habitat resources within the project area/infrastructure options area or 

surrounds.  

Habitat fragmentation leads to edge effects which occur within zones of changed environmental 

conditions (e.g., altered light levels, wind speed, temperature) along the edges of habitat fragments. 

These new environmental conditions can promote the growth of different vegetation types (including 

weeds), and the invasion by pest animals specialising in edge habitats. The behaviour of resident 

animals can also change as they adapt to the new conditions. Higher levels of predation by 

introduced mammals and native avian predators may also occur in the edge zones. 

Project area vegetation is currently heavily fragmented by agricultural activities and other 

anthropogenic processes. With the exception of the high-quality patches of EVCs mentioned above, 

areas of remnant native vegetation expected to be impacted by the project are already highly 

fragmented and isolated from other areas. The project is not expected to result in a significantly 

higher level of fragmentation or edge effects than already experienced by fauna in the project 

area/infrastructure options area. Fauna species (including significant species) are highly unlikely to be 

significantly impacted by the project from habitat fragmentation, as species are able to disperse within 

and between suitable habitats adjacent to the project area. 

Proliferation of weed and pest species 

Much of the project area is dominated by introduced flora species, including noxious weeds, which 

could be spread further through project activities. Weed dispersal could occur through activities such 

as movement between sites of soil and seeds/propagules on machinery and vehicles. The overall 

extent of habitat modification from weed invasion is unlikely to be extensive as considerable native 

vegetation within and outside of the project area is disturbed and already has significant weed growth.  

Project activities have the potential to disperse pest species out of the project area/infrastructure 

options area across the surrounding landscape due to habitat removal, noise and human presence 

during construction and operations. Mitigation measures will be implemented to limit the movement of 

soil and seed material outside the project area (Section 9.1.3.2). The overall prevalence/distribution of 

animal pests or their impact on native wildlife is not expected to increase as a result of the project. 

The project area lies within an environment at risk to cinnamon fungus (Phytophthora cinnamomi), 

which is associated with impacts such as dieback in eucalypts (East Gippsland CMA, 2013a). The 

project will seek to effectively manage the potential for impacts from the pathogen during construction 

and operations. 

Noise, dust and light pollution 

Noise and light generated by the project could alter the behaviour of animals in and adjacent to the 

project area. Dust from the project could also affect the health of vegetation if it settles on plants. The 

species most likely to be potentially impacted by noise, dust and/or light known or with the potential to 

occur in the project area/infrastructure options area include the nationally significant swift parrot 

grey-headed flying fox and giant burrowing frog, and the state significant yellow-bellied sheathtail bat, 

masked owl and powerful owl. 

Noise 

Many species detect and depend on sound to communicate, navigate, evade danger and find food. 

Overall noise levels are predicted to increase during construction within the project area and 
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surrounds due to vegetation clearing, earthworks, and the movement of machinery and vehicles, as 

modelled in the Fingerboards Mineral Sands EES Noise and Vibration Assessment (Appendix A005). 

During operations, noise emissions will be continuous (24-hours-a-day, seven-days-a-week), although 

are likely to be at differing levels throughout the day and between days/weeks depending on the 

activities being undertaken. No set guidelines are available for determining ecological noise criteria. 

The existing daytime noise environment is currently influenced by the use of agricultural machinery 

and traffic noise from nearby roads. Noise generated by the project will be of a similar nature and will 

move through the project area as mining progresses. Native fauna species (if present) are expected 

to habituate to project-generated noise and/or move away during noisy periods, and to continue using 

the areas adjoining the project area for foraging, roosting and/or breeding. The predicted changes in 

behaviour of fauna species due to mining-related noise are consistent with observations from mineral 

sands mine operations elsewhere (EHP, 2020b).  

Any impacts to fauna species are expected to be site-specific or at a local scale rather than at the 

regional, state or national level. As the project would occur over several years, mobile species would 

move away from noise sources and recolonise suitable habitat elsewhere. Those species that cannot 

easily disperse, such as the giant burrowing frog, if present (unlikely), could be impacted by noise to 

varying degrees depending on the distance to the noise source, its duration and nature. None of the 

EPBC Act listed fauna species are likely to permanently or frequently use habitat resources within the 

study area. No nationally, state or regionally significant fauna species will be significantly impacted by 

project-generated noise. 

Dust 

The health of vegetation can be affected by settling dust, which limits photosynthesis and plant 

growth. Dust settling near waterbodies where runoff is likely to occur (e.g., stream banks and riparian 

zones) can reduce water quality, with potential impacts on fauna species which use these habitats. 

Dust can also be contaminated with other substances, such as heavy metals, contributing to 

contamination of waterbodies. 

Construction and operation of the project has the potential to generate significant levels of dust if 

appropriate mitigation measures are not employed. Dust deposition modelling (Appendix A004) found 

that the annual average deposition rates (together with ambient background conditions) at sensitive 

receptors within 1 km of operations activities are predicted to range from 0.9 to 1.4 g/m2/month (of 

which the project contributes between 0.02 to 0.47 g/m2/month, depending on the distance between 

activities and the sensitive receptor). Dust deposition rates during construction were predicted to be 

approximately 31% of those in operations. Dust generation will be appropriately managed through 

implementing relevant mitigation measures such as applying water or appropriate suppressants to 

working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet practicable. 

Adverse impacts are not expected on biodiversity values from project-generated dust. 

Light pollution 

The continuous nature of project operations (24-hours-a-day) means that artificial light will be required 

during the night. Such light can adversely affect wildlife and trigger detrimental behavioural and 

physiological responses. Nocturnal fauna (mammals such as possums, gliders and bats, and birds) 

are most likely to be affected, although the impact is unlikely to extend far from the light source. Light 

tolerant microchiropteran bat species may benefit from increased lighting in the project area which 

may in turn increase prey (insect) abundance and availability around such sources. 

Light sources will be focused on operations activities and designed to reduce light spill away from 

working areas, with minor impacts expected to wildlife. Light pollution is unlikely to significantly impact 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-48 

 

any fauna species known, or with the potential, to occur within the project area/infrastructure options 

area. 

Spills of hazardous materials 

Unplanned events such as accidental spills of hydrocarbon fuels and oils and HMC could occur during 

the project. Standard operating measures will be in place for the handling, storage, and transport of all 

hazardous materials used during the project which reduce the risk of a spill occurring and provide for 

rapid response should it occur, mining the likelihood of material migrating beyond the immediate area. 

Transport of HMC will occur via rail and road corridors creating a low risk of this material entering 

ecologically sensitive areas such as remnant native vegetation, waterways and wetlands. Any indirect 

impacts are likely to be localised and can be appropriately managed/mitigated. 

The temporary TSF lies mostly within the Perry River catchment. If a structural failure were to occur, 

material in the facility would be discharged from the site, down the ephemeral tributary of 

Honeysuckle Creek to the Perry River. The force of such a discharge would cause erosion and/or 

sedimentation in creeks and rivers and impact on downstream aquatic habitats, for example, through 

changes to water quality and smothering. Although these impacts would be significant, such structural 

failures are rare, and the overall risk to the biodiversity values within the Perry River catchment is low 

(see Section 9.3.6.1). The risk of structural failure of the temporary TSF would be eliminated after 

year 5 of operations when the facility is decommissioned. 

9.1.3.2 Avoidance and proposed mitigation 

Where feasible, engineering design measures have been included to avoid potential impacts on 

biodiversity values. Where impacts are unavoidable, management measures are proposed to reduce 

each impact as far as is practicable. Where a significant impact cannot be effectively avoided or 

mitigated, offsets are generally required to compensate for the loss of biodiversity values  

Measures to avoid, mitigate and manage impacts to terrestrial and aquatic biodiversity values will be 

implemented during the design, construction, operations and closure phases of the project. Offsets for 

the project are discussed in Section 9.1.3.4. 

Kalbar will develop and implement a biodiversity sub-plan that describes how the mitigation measures 

proposed by Kalbar will be implemented (see Section 12.4.5). The plan will include a biodiversity risk 

treatment plan for the project area (mining licence area), which will need to be approved by Earth 

Resources Regulation (ERR) and prepared to the satisfaction of DELWP and East Gippsland Shire 

Council. The biodiversity sub-plan will also include a native vegetation management plan for the 

infrastructure options area (outside the mining licence area) as part of the work plan, which will need 

to be approved by East Gippsland Shire Council and prepared to the satisfaction of DELWP. 

The plan will include specific details that brings together the following aspects: 

• Vegetation management and clearing protocols. 

• Fauna management. 

• Wetland and aquatic habitat management. 

• Pest plant and animal management. 

• Rehabilitation management. 

• Offset management (to satisfy state and Commonwealth government offset requirements). 

The induction process for the project will include briefings for all employees, visitors and contractors 

on the key principles and requirements of the biodiversity sub-plan for their work.  
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Avoidance 

Kalbar has identified and considered the opportunities and options available to avoid removal of 

native vegetation throughout the design process. Several changes to the initial project design have 

been made to avoid potential impacts on biodiversity values through this process and include:  

• Haul road alignment and design changes: 

- Realignment of proposed haul roads and pipelines. Fernbank-Glenaladale Road is not 

proposed as a haulage route to the Fernbank East rail siding as it would require upgrades to 

the road which would have resulted in the removal of roadside vegetation. The proposed 

private haulage road alignment to the Fernbank East rail siding was altered to run through 

private property and not along Chettles Road to avoid upgrading the road and required 

removal of high-quality vegetation. 

- Road to rail siding alignments designed to avoid native vegetation, such as the Fernbank East 

rail siding which was sited to avoid known populations and suitable habitat for the nationally 

significant gaping leek-orchid. The proposed location of the Fernbank East rail siding is a 

highly degraded environment and avoids suitable habitat for the gaping leek-orchid. 

• Process infrastructure located to avoid native vegetation removal: 

- Wet concentrator plant (WCP), loading facility, stockpile, materials handling area, and 

process and contingency water dams in the blue gum plantation away from identified native 

vegetation. 

- Fines tailings storage facility in fire-damaged blue gum plantation to minimise clearance of 

native vegetation. 

- Access road to the WCP and offices on private land (through blue gum plantation) to avoid 

any clearance of native vegetation along Limpyers Road. 

• Water infrastructure located to avoid native vegetation removal: 

- Freshwater storage in fire-damaged blue gum plantation to minimise clearance of native 

vegetation. 

- Pump station option closest to the northern boundary of the project area avoids the removal 

of native vegetation. 

- Pipelines directionally drilled where necessary to avoid native vegetation removal. 

- Water management dams primarily in areas to avoid native vegetation removal and GDEs. 

• Other avoidance measures: 

- Changing the project area/plan to avoid the Limpyers State Forest. 

- Overburden and topsoil stockpiles in locations that avoid native vegetation. 

- Avoiding native vegetation removal adjacent to Boundary No34 Track (east-west) and 

Boundary No34 Track (north-south). 

- Aligning the Fernbank-Glenaladale Road and Careys Lane diversion to specifically avoid 

native vegetation. 

- Avoiding placement of infrastructure in gullies and eroding areas. 

Standard mitigation measures 

Proposed standard mitigation measures to address potential impacts on biodiversity values in the 

construction and operations phases of the project include measures that would routinely be expected 

to be implemented as part of project design and are described below.  
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Vegetation removal and habitat loss 

Kalbar will implement a range of standard mitigation and management measures to minimise the loss 

of vegetation and habitat and to revegetate disturbed areas after mining. These measures are 

described below. Revegetation will aim to establish vegetation that meets, or assists in meeting, the 

overarching goals in the area as well as the specific goals for each proposed post-closure land use 

zone (plateau grazing, swale and plateau edge, valley slope, channel and riparian, native grass 

woodland and road verge). Where relevant, revegetation will aim to enhance the suitability of 

rehabilitated land within the project area and surrounding landscape for wildlife. Plans for revegetation 

are further explained in Chapter 11: Closure. 

• Appropriate approvals and permits will be obtained prior to any vegetation removal (TE01). 

• Prior to clearing, nest boxes will be installed in areas of potential habitat adjacent to the project 

footprint to compensate for the removal of hollow-bearing trees and impacts on hollow-dependant 

fauna known or potentially present (yellow-bellied sheathtail bat, powerful owl, masked owl and 

eastern pygmy possum) (TE02). 

• Pre-clearance searches for fauna will be conducted by a competent environmental professional 

prior to vegetation removal (TE54). This will include searches in areas of native vegetation and in 

plantations. 

• A detailed flora and fauna survey will be undertaken in accordance with relevant state and 

Commonwealth legislative requirements in the unsurveyed area, located in the northwestern 

corner of the project area, prior to any disturbance (TE53). 

• Appropriate offsets will be secured in accordance with state and Commonwealth legislation and 

policy (TE03). 

• The extent of clearance and buffers around no-go areas will be clearly defined to avoid 

disturbance within areas to be retained (TE04). 

• Access tracks and roads will be clearly marked to prevent establishment of secondary tracks and 

disturbance to adjacent vegetation; existing roads will be used where practicable (TE05). 

• Access tracks expected to experience heavy traffic will not be located adjacent to areas of high 

ecological sensitivity (comprising areas of the Gippsland Red Gum Grassy Woodland and 

Associated Native Grassland ecological community and 11 EVCs (refer to Table 9.3); hollow-

bearing trees; known occurrences and identified potential habitat for swamp everlasting, dwarf 

kerrawang, gaping leek-orchid, slender wire-lily, blue mat-rush, slender tick-trefoil and sandfly 

zieria; identified habitat for the giant burrowing frog and Australian grayling; and downstream 

waterways and wetlands) (TE06). 

• Parking areas, stockpiles, machinery depots and site buildings will be located in areas of low 

ecological value (such as blue gum plantations) (TE07). 

• Large trees will be retained adjacent to the project footprint and clearly marked; Tree Retention 

Zones will be identified and marked (TE08). 

• Areas will be revegetated and managed in accordance with the rehabilitation sub-plan to increase 

overall native vegetation cover in the project area, native vegetation patch size and habitat 

connectivity, and to exclude stock from such areas (TE09). 

• Disturbed areas will be revegetated to recreate pre-existing vegetation communities, where 

agreed and practicable, to increase habitat value and visual amenity while reducing the likelihood 

for weeds to establish and proliferate, and for soil erosion to occur (TE10). 

• Revegetation of mined areas will include (TE11): 
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- Planting locally occurring native shrubs, trees and groundcover plants, selected in consultation 

with DELWP, to recreate the target vegetation community. 

- Including rocks, logs, dead trees, and stumps in the restoration and rehabilitation works to 

provide fauna habitat. 

- Maintaining plantings in accordance with the rehabilitation sub-plan. 

- Managing weeds and pest animals. 

Direct fauna mortality 

Kalbar will implement the following standard mitigation and management measures to minimise direct 

fauna mortality: 

• Staff/contractor inductions will incorporate an environmental component signed off by a suitably 

qualified representative (e.g., site environmental advisor/specialist) (TE12). 

• Sensitive areas, such as those with fauna habitat, will be cleared of fauna (as far as practicable) 

by a suitably trained ecologist or other qualified environmental specialist prior to construction and 

operations activities commencing (TE13).  

• Pre-clearing activities will remove the understorey and smaller non-hollow-bearing trees to disturb 

fauna and encourage them away from the clearing area (TE14).  

• Animals disturbed during clearing works will be relocated, with appropriate authorisation under the 

Wildlife Act (TE15). 

• All trenches will have escape ramps to avoid fauna entrapment and allow animals to escape 

(TE16).  

• All trenches and other excavations will be checked daily and any trapped animals removed by a 

competent environmental professional before works commence (TE39). 

• Appropriate speed-limits will be applied in areas containing remnant native vegetation to reduce 

the risk of fauna mortality from vehicle strike (TE17). 

• Traffic movements will be minimised during the night, dusk and dawn periods in remnant native 

vegetation areas (TE18). 

Loss of hollow-bearing trees 

Kalbar will implement the following standard mitigation and management measures to minimise loss 

of hollow-bearing trees: 

• Hollow-bearing trees will be retained around project infrastructure, where construction permits 

(TE19). 

• Pre-clearance searches and supervision of large hollow-bearing tree felling activities will be 

carried out by a competent environmental professional (TE20). 

• Salvaged or artificial hollows will be installed (under the supervision of an ecologist) in retained 

vegetation adjacent to the project footprint where hollow-bearing trees are lost (TE21). 

Loss and degradation of aquatic habitat 

Specific mitigation measures to manage potential impacts to surface water impacts are detailed in 

Section 9.3: Surface water. Kalbar will implement the following standard mitigation and management 

measures to minimise loss and degradation of aquatic habitat:  
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• Appropriate erosion and sediment control strategies will be implemented to prevent gully erosion 

in areas adjoining the project footprint (TE23). 

• No-go zones with buffers will be established around waterbodies adjoining the project footprint to 

prevent any disturbance to the biodiversity values present within these areas. The width of buffer 

areas will be determined on a case-by-case basis (TE24). 

• Strategies will be implemented during construction and operations to control sediment runoff (and 

reduce the potential for increased turbidity in downstream aquatic habitats) and reduce the 

potential for spills (TE25). 

• Bunding for the fuel storage area (fuel farm) will be in accordance with Australian Standard 

1940:2004 (AS, 2004). The capacity (i.e., bund height), storage, stormwater control and 

maintenance, and operation of bunded areas will comply with EPA bunding guidelines (EPA 

Victoria, 2015) (TE26). 

• The design, construction, monitoring and rehabilitation of the temporary TSF will comply with the 

Department of Economic Development, Jobs, Transport and Resources: Technical Guideline 

Design and Management of Tailings Storage Facilities (DEDJTR, 2017) (TE27). 

• Construction activities will be delayed if significant weather events are forecast (TE55). 

Habitat fragmentation and edge effects 

Kalbar will implement the following standard mitigation and management measures to minimise 

habitat fragmentation and edge effects: 

• The biodiversity sub-plan will incorporate fauna salvage and relocation/translocation procedures 

(TE28). 

• Use of underpasses/culverts and overpasses will be investigated to allow ground dwelling species 

and arboreal marsupials to move between areas of native vegetation that are bisected or crossed 

by access roads and linear infrastructure (TE29). 

• Isolation and fragmentation of habitat will be minimised when planning activities with potential to 

remove vegetation (TE22). 

• All remaining areas of ecological value near the project area and infrastructure options area will 

be managed under the supervision of a suitably qualified ecologist to enhance habitat features 

and compensate for those lost; including installing nesting boxes and logs, and other large woody 

debris relocated from cleared areas (TE30). 

• Fauna escape features and refuges (including ramps and damp sandbags) will be provided where 

remnant patches of vegetation are adjacent to construction and operational areas (TE31). 

• Progressive rehabilitation will aim to increase the extent of native vegetation cover and habitat 

connectivity within and adjoining the project area prior to clearing and fragmenting habitat in other 

areas (TE50). 

• Populations of listed or rare native plant species from EVCs within the project area will be 

increased through targeted recovery programs (TE52). 

• Faunal habitat features, such as logs and hollows, will be included as part of habitat restoration 

works (TE51). 

Proliferation of weed and pest species 

Kalbar will implement the following standard mitigation and management measures to minimise the 

proliferation of weeds and pest species: 
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• Biosecurity procedures will be implemented to avoid introducing and spreading weeds, pests and 

diseases into the project area and surrounds (TE45). 

• Disturbed areas will be revegetated to increase habitat value and visual amenity while reducing 

the likelihood of weeds to establish and proliferate (TE46). 

• Revegetation of mined areas will include management of weeds and pest animals (TE47). 

Noise, dust and light pollution 

Specific mitigation measures to manage air emissions, noise and lighting impacts are detailed in 

Section 9.4: Air quality, Section 9.6: Nose and vibration and Section 9.10: Landscape and visual. 

Kalbar will implement the following standard mitigation and management measures to minimise noise, 

dust and light pollution: 

• Lighting systems will be designed and used in a way that minimises potential impacts on fauna 

species, particularly nocturnal species (mammals such as possums, gliders and bats, and birds); 

including, where applicable, use of light shields and directional lighting to avoid interference with 

foraging or roosting activities (TE36). 

• Any water and other suppressants (applied to reduce dust) will not directly enter nearby 

waterbodies or remnant native vegetation (TE32). 

• Construction machinery, vehicles and pedestrians will be confined to formed tracks and 

designated areas, where practicable (TE34). 

• Speed limits will be implemented and enforced on unsealed project roads to minimise dust 

generation (AQ04). 

Spills of hazardous materials  

Kalbar will implement the following standard mitigation and management measures to minimise the 

impact of spills: 

• Areas used for handling and/or storage of concentrated flocculent and hazardous materials will be 

bunded appropriately to avoid spilled or stored material reaching the surrounding environment 

and will contain spill response equipment (TE41). 

• Mobile plant and vehicles will be maintained regularly and in accordance with manufacturers’ 

specifications; including inspections for leaks and spills (TE42). 

• If a leak or spill occurs, contaminated soil will be excavated and disposed of by a qualified 

specialist at a licenced facility (TE44). 

Additional mitigation measures 

Proposed additional mitigation measures aimed to manage potential significant impacts on 

biodiversity values that remain after the implementation of standard mitigation measures include: 

• Project infrastructure and activities will be micro-sited to avoid threatened flora species and native 

vegetation; including for example, if vegetation of high quality is identified during pre-clearance 

searches, where practicable, the location will be adjusted to avoid it (TE37). 

• Currently known extant populations of gaping-leek orchid will be avoided, and project activities will 

be designed to minimise potential for indirect impacts to these populations (TE48). 

• Construction machinery will not be permitted to access Cowells Lane to avoid potential indirect 

impacts to swamp everlasting, native vegetation and low-lying areas within the infrastructure 

options area (TE49). 
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• Surface water will be managed through an adaptive management strategy that includes trigger 

levels for surface water quantity and quality that determine when remedial action is required (in 

consultation with affected stakeholders) (SW28). 

Micro-siting of project infrastructure (TE37) will help to reduce the potential impacts to several 

biodiversity values including: 

• Gippsland Red Gum Grassy Woodland and Associated Native Grassland ecological community. 

• Forest Red Gum Grassy Woodland ecological community. 

• State significant slender wire-lily, blue mat-rush and sandfly zieria. 

• Large trees (at least 76 of the 763 large trees proposed to be removed (under preferred project 

options) have a diameter at breast height of 1.2 m or more and as such are likely to have larger 

hollows and could provide habitat for the state significant yellow-bellied sheathtail bat, masked 

owl and powerful owl, and the regionally significant eastern pygmy possum). Up to 84 of the 763 

large trees occur within the project footprint on the unsurveyed property at the northwest corner of 

the project area. A detailed onsite assessment of these trees has not been undertaken in this 

area and the diameter at breast height of these trees has not been determined. Some or all of the 

84 trees may support large hollows. 

• Eight EVCs (Aquatic Herbland, Lowland Forest, Valley Grassy Forest, Plains Grassy Woodland, 

Plains Grassy Wetland, Plains Grassy Forest, Lowland Herb-Rich Forest and Box Ironbark 

Forest) and a range of fauna species that may use these areas as habitat. 

• Wetlands and waterways (e.g. ephemeral tributaries) which provide habitat to the regionally 

significant eastern long-necked turtle and emu.  

Additional mitigation measure TE48 will avoid impacts to the currently known locations of the 

gaping-leek orchid identified by DELWP.  

Additional mitigation measure TE49 will be implemented as an extra precaution to avoid potential 

impacts to the swamp everlasting. Access along Cowells Lane by construction machinery will be 

prevented to avoid indirect impacts to this species and to native vegetation particularly associated 

with the Saplings Morass Flora and Fauna Reserve.  

Additional mitigation measure SW28 will help to prevent water of poor quality entering the Mitchell 

River as far as practicable and maintain the hydrological regime of the river. The Australian grayling 

will not be impacted if the water quality and quantity of the Mitchell River is not significantly affected 

by project activities. 

Offsets will be implemented where residual impacts cannot be avoided. These offsets are described in 

Section 9.1.3.4. All potential residual impacts are predicted to be at the local level and not significant 

at a national or state level. 

9.1.3.3 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during construction and operation of 

the project with standard and additional mitigation measures in place are presented below: 

• Removal of up to 188.50 ha of native vegetation: The construction and operation of the project 

will remove the following native vegetation, the majority of which is highly modified and isolated 

from other patches: 

- Aquatic Herbland (0.93 ha). 

- Lowland Forest (5.01 ha). 
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- Valley Grassy Forest (74.81 ha). 

- Plains Grassy Woodland (11.57 ha). 

- Plains Grassy Wetland (0.28 ha). 

- Plains Grassy Forest (73.98 ha). 

- Lowland Herb-Rich Forest (8.61 ha). 

- Box Ironbark Forest (7.51 ha). 

- DELWP mapped ‘current wetland’ (6.10 ha). 

The extent of removal has been reduced through avoiding vegetation patches in the design of the 

mine layout and planning for infrastructure. The proposed mine site and layout seeks to balance 

the need to mine the locations where the most economically viable ore has been identified and 

also to avoid or reduce vegetation clearance wherever possible. The 188.50 ha of proposed 

native vegetation clearing is based on implementing the preferred project options. Total clearance 

areas would change, as foolows, if the preferred product transport options are not implemented: 

- An additional 1.37 ha of Plains Grassy Woodland cleared for construction of a roundabout at 

the intersection of Princes Highway and Lindenow-Glenaladale Road, in the event that the 

preferred product transport option of the Fernbank East rail siding cannot proceed. 

- An additional 1.9 ha of Plains Grassy Woodland cleared for upgrade of the Princes Highway 

and Racecourse Road intersection to a roundabout, in the event that the preferred product 

transport option of the Fernbank East rail siding cannot proceed, and the non-preferred 

Bairnsdale rail siding option is implemented. 

- A total reduction of 1.58 ha of native vegetation clearance (reduction of 0.07 ha Plains Grassy 

Woodland and 1.54 ha Lowland Forest clearance and increased clearance of 0.03 ha Plains 

Grassy Wetland) from the construction of the non-preferred alternative alignment of the 

private haulage road leading to the Fernbank East rail siding.  

If these non-preferred project options are implemented, the area of native vegetation that will be 

removed would be at least 191.77 ha. Offsets will be sought to address the residual impact of 

removing remnant vegetation. 

Surveys will be conducted in the unsurveyed area prior to disturbance to accurately determine the 

extent and quality of native vegetation present. A total of 31.47 ha of native vegetation is currently 

mapped within this area (31.17 ha of Plains Grassy Woodland and 0.30 ha of Plains Grassy 

Forest). 

• Removal of approximately 763 large trees (within patches of native vegetation and 

scattered) and 130 small scattered trees: At least 76 of the 763 large trees proposed to be 

removed under the preferred project options have a diameter at breast height of 1.2 m or more 

and are likely to be hollow-bearing and support larger fauna such as owls. Smaller trees may also 

support hollows for smaller fauna. An estimated 84 of the 763 large trees occur within the project 

footprint on the unsurveyed property. The diameter at breast height has not been determined for 

these trees. Some or all of the 84 trees may support large hollows. Removal of these large trees 

is unavoidable as they are located throughout the project footprint. Removal is required to access 

the ore below and construct mine infrastructure. Large trees will be avoided where possible 

through micro-siting of infrastructure. Offsets will be sought to address the residual impact of the 

trees to be removed. Further clearing of large trees would be required if one or more of the non-

preferred project options are required to be implemented, as follows: 

- An additional 22 large trees (at least two are likely to be hollow-bearing) for construction of a 

roundabout at the intersection of Princes Highway and Lindenow-Glenaladale Road, in the 

event that the preferred product transport option of the Fernbank East rail siding cannot 

proceed. 
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- An additional three large trees (at least one likely hollow-bearing) for upgrade of the Princes 

Highway and Racecourse Road intersection to a roundabout, the event that the preferred 

product transport option of the Fernbank East rail siding cannot proceed, and the 

non-preferred Bairnsdale rail siding option is implemented. 

If these non-preferred project options are required to be implemented, the total number of large 

trees to be removed will be approximately 788, which includes an additional three likely hollow-

bearing trees, bringing the total loss of large hollow-bearing trees to 79. Additional hollow-bearing 

trees may be present in the project footprint on the unsurveyed property at the northwest corner 

of the project area. 

Surveys will be undertaken in the unsurveyed area prior to disturbance to determine the number 

of trees that will be impacted, and the required offsets will be sought. 

• Removal of 1.74 ha of the Gippsland Red Gum Grassy Woodland and Associated Native 

Grassland ecological community: Removal of this community cannot be avoided as it is located 

in the centre of the proposed mining area within the road reserve of Fernbank-Glenaladale Road 

and Bairnsdale-Dargo Road. The extent of removal has been reduced as much as practicable 

within the constraints of mine site planning and layout. Offsets will be sought to address the 

residual impact associated with removal of this community.  

• Removal of 11.57 ha of the state significant Forest Red Gum Grassy Woodland ecological 

community: Removal of this community cannot be avoided as it is located within the proposed 

mining area and along the road reserve of Fernbank-Glenaladale Road and Bairnsdale-Dargo 

Road. Any amount of removal will impact this community. Further clearing of this ecological 

community would be required if one or more of the non-preferred project options are required to 

be implemented, as follows: 

- An additional 1.37 ha would need to be cleared for construction of a roundabout at the 

intersection of Princes Highway and Lindenow-Glenaladale Road, in the event that the 

preferred product transport option of the Fernbank East rail siding cannot proceed. 

- An additional 1.9 ha would need to be cleared for upgrade of the Princes Highway and 

Racecourse Road intersection to a roundabout, the event that the preferred product transport 

option of the Fernbank East rail siding cannot proceed, and the non-preferred Bairnsdale rail 

siding option is implemented. 

If these non-preferred options are required to be implemented, the total area of the state 

significant Forest Red Gum Grassy Woodland ecological community that will be removed is 

14.84 ha. 

There would be a reduction in clearing of this ecological community of 0.07 ha if the non-preferred 

alternative alignment for the private haulage road leading to the Fernbank East rail siding is 

constructed. 

• Removal of three state significant flora species: Thirty-three slender wire-lily plants will be 

removed, along with three blue mat-rush plants and 10 sandfly zieria plants. The loss of plants will 

be restricted to a few individuals in the local area and cannot be avoided or effectively mitigated 

given the location of the higher grades of the Fingerboards resource. These species have a high 

likelihood of occurring  within the unsurveyed section of the project area. A detailed flora survey 

will be conducted in this area prior to disturbance to determine presence. Removal will not 

significantly impact these species, although offsets will be sought to address the impact of 

removing individual plants.  

• Removal of known habitat for the nationally significant grey-headed flying fox, state 

significant yellow-bellied sheathtail bat, regionally significant emu and eastern long-

necked turtle, and migratory species rufous fantail: Each of these species were detected 

during field surveys. The proposed removal of known habitat for these species within the project 
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area is not able to be avoided given the location of the ore and includes at least 76 trees likely to 

be hollow-bearing, and forest, woodland and wetland/aquatic habitats. All opportunities to avoid 

removal of native vegetation as far as practicable were considered during the design of the 

project, including the location of mine voids and infrastructure. Habitat to be removed is not of 

high quality and the project locality and wider region support significantly larger areas of similar 

and higher quality habitat for each of these species. None of the species will be significantly 

impacted by the removal of habitat within the project area/infrastructure options area. 

• Removal of potential habitat for fauna species of state significance: The construction and 

operation of the project will remove potential habitat for the following species: 

- Baillon’s crake. 

- Black falcon. 

- Brown treecreeper. 

- Chestnut-rumped heathwren. 

- Diamond firetail. 

- Eastern great egret. 

- Grey goshawk. 

- Hardhead. 

- Hooded robin. 

- Lace goanna. 

- Southern toadlet. 

- Speckled warbler. 

- White-bellied sea-eagle. 

 

The potential habitat for these species to be impacted by the project is of low or moderate quality, 

and higher quality habitat is available for the species to use nearby in the region (e.g., Mitchell 

River National Park). None of these fauna species of state significance will be significantly 

impacted by the project. 

• Removal of potential habitat for a range of flora species of state significance: The 

construction and operation of the project will remove potential habitat for the following species 

with a moderate or high likelihood of occurring within the project area/infrastructure options area: 

- Billygoat daisy-bush. 

- Bushy hedgehog-grass. 

- Fisch’s greenhood. 

- Fringed helmet-orchid. 

- Long-flower beard-heath. 

- Pale swamp everlasting. 

- Purple diuris. 

- Red-tip greenhood. 

- Shy sun-orchid. 

- Small-leaf bush-pea. 

- Southern bristle-sedge. 

- Spurred helmet-orchid. 

- Sticky bertya. 

- Tall wasp orchid. 

- Veined spear-grass. 

- Wavy swamp wallaby-grass. 

- Woolly waterlily. 

- Austral moonwort. 

- Avon tussock-grass. 

- Broad shield-fern. 

- Bunchy flat-sedge. 

- Coastal greenhood. 

- Cobra greenhood. 

- Common cinnamon-wattle. 

- Delicate New Holland daisy. 

- Dissected New Holland daisy. 

- Dune wood-sorrel. 

- Dwarf myall. 

- Heath platysace. 

- Macromitrium. 

- Native verbena. 

- One-flower early Nancy. 

- Open marshwort. 

- Orange-tip finger-orchid. 

- Prostrate cone-bush. 

- Rough-grain love-grass. 

- Rough maidenhair. 

- Shiny leionema. 

- Short-awned wheat-grass. 

- Silky kidney-weed. 

- Slender violet-bush. 

- Soft ledge-grass. 

- Stalked Adder’s tongue. 

- Stalked brooklime. 

- Streaked rock-orchid. 

- Tangled pseudanthus. 

- Thin pondweed. 

- Upright panic. 

- Variable bossiaea. 

- Water pimpernel. 

- Wrinkle-nut lignum. 

- Yellow burr-daisy. 

- Yellow-wood. 
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None of these species were detected through field surveys. Should populations of these species 

exist in the project area/infrastructure options area, they are likely to be small and distant from 

known important populations. Removal of potential habitat is unlikely to impact on the overall 

viability of the species. 

• Removal of potential habitat for migratory species: Construction and operations will remove 

potential habitat for migratory species which may visit the area, including rufous fantail and 

Latham’s snipe. Affected vegetation is located within small areas of low-quality wetland habitat 

(i.e., farm dams and waterways). The habitat to be removed does not support an ecologically 

important migratory shorebird population. The project will not significantly impact any migratory 

species. 

9.1.3.4 Offsets 

Offsets are required to compensate for the removal of native vegetation under Victorian guidelines 

and to offset residual significant impacts on EPBC Act listed threatened ecological communities and 

species. The purpose is to offset the residual adverse impact of the project on biodiversity values by 

providing either a direct (e.g., securing and improving habitat on another property) or indirect offset 

(e.g., contributing to research to assist survival of the species). Offsetting is the final step in 

considering the impacts of a project on native vegetation after steps have been taken to avoid and 

minimise impacts. 

A Biodiversity Offset Management Strategy has been prepared by EHP (Attachment E) to address the 

requirements of the Victorian Guidelines for the removal, destruction or lopping of native vegetation 

(DELWP, 2018). The offset requirements for the project are set out below. 

EPBC Act offsets 

An offset is required for the removal of 1.74 ha of Gippsland Red Gum Grassy Woodland and 

Associated Native Grassland (Critically Endangered). Removal of this community cannot be avoided 

due to its location on the area of ore proposed to be mined (and the deposit cannot be moved).  

The EPBC Act Environmental Offsets Policy requires that a ‘like for like’ offset be secured 

(DSEWPaC, 2012a). The exact area to be secured will be determined by the Department of 

Agriculture, Water and the Environment and will be larger than the area to be impacted. Based on 

similar projects that require an offset for this community, the total area to compensate for the 

proposed removal (1.74 ha) is likely to be in the order of 8 to 10 ha (i.e., approximately a 5:1 offset 

area). This approach manages the risk of being able to secure the offset and the benefit gained from 

securing and improving the quality of an existing area of the ecological community. 

Kalbar has identified several suitable offset sites which contain an area of the ecological community 

that can be protected and enhanced, meeting the likely offset requirements. Once the site has been 

confirmed, a detailed assessment will be conducted of the suitability of this site in accordance with the 

Offsets Policy. The actual size of the offset will be determined using the Offset Assessment Guide 

offset calculator once detailed information is obtained on the site threats, vegetation condition and key 

management actions required to improve the vegetation quality at the proposed offset site. A detailed 

offset management plan for the preferred site will be provided to the Department of Agriculture, Water 

and the Environment for approval, prior to disturbance of the ecological community. 
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Victorian offsets 

State offset requirements are determined in accordance with the Guidelines for removal, destruction 

or lopping of native vegetation (DELWP, 2017a). The two types of native vegetation credits used to 

measure offset amount and gain generated at an offset site are general habitat units (GHU) and 

species habitat units (SHU). General habitat units are defined as a measure of loss and gain in overall 

biodiversity value of native vegetation, and SHUs are the measure of loss and gain in biodiversity 

value of native vegetation for a particular rare or threatened species.  

Based on the extent of vegetation removal from project activities, the state offset requirement is 763 

large trees (up to a maximum of 788 large trees), 1.001 GHUs and a total of approximately 1,354 

SHUs. The SHUs for each species are presented in Table 9.4. The state offset requirements for the 

project are the worst-case as they include both proposed rail siding options (Bairnsdale and Fernbank 

East). If the Fernbank East rail siding option is approved, the total SHUs will be reduced for eight 

species (see Table 9.4).  

Table 9.4 State offset requirement Species Habitat Units 

Species Species Habitat Units 

Project offset requirements 
including Fernbank East and 
Bairnsdale rail siding options 

Project offset requirements 
including Fernbank East rail siding 

option only (preferred option) 

Australian grayling 29.022 29.022 

Flinders pygmy perch 57.384 57.384 

Sticky wattle 91.822 91.822 

Yellow-wood 38.066 38.066 

Thick-lip spider-orchid 46.310 45.450* 

Purple diuris 97.984 94.904* 

Bushy hedgehog-grass 139.554 136.474* 

Rough-grain love-grass 135.464 132.384* 

Slender violet-bush 103.744 103.274* 

Slender wire-lily 102.384 99.305* 

Star cucumber 28.253 28.253 

One-flower early Nancy 97.589 95.269* 

Limestone blue wattle 123.210 123.210 

Thin-leaf daisy-bush 91.897 91.897 

Forest red-box 131.05 130.14* 

Heath spider-orchid 40.354 40.354 

Total 1,354.087 1,337.208 

* There is a reduction in SHUs for these species when the Bairnsdale rail siding option is not included. 
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Kalbar expects to meet the offset obligations under the guidelines and confirms that the majority of 

the required offsets can be met through the purchase of credits over DELWP’s native vegetation 

offset register (NVOR). Offsets on Crown land may be available if the offset would confer an 

environmental benefit beyond that which would occur under expected land management practices. 

Where insufficient credits are available on the NVOR, private properties with high potential to 

generate the required SHUs can be utilised to establish offsets. 

Several potential offset sites (approximately eight properties) located adjacent to the project area 

were assessed over two days in September 2019, together with properties in areas north and 

northwest of the project area. The assessment was undertaken to obtain information on the suitability 

of each site and determine known and potential threats that would need to be managed. Kalbar will 

continue to liaise with prospective landowners to meet the project’s offset requirements. 

9.1.4 Impact assessment – closure 

During the closure phase of the project, infrastructure will be dismantled, and vegetation 

re-established. Surface water management infrastructure will remain to control erosion and 

sedimentation impacts, only to be removed once the rehabilitated landforms have stabilised and no 

longer risk impacting surface water quality. 

9.1.4.1 Potential impacts 

Key potential adverse impacts to biodiversity values relating to closure are: 

• Disturbance to wildlife from increased noise and light generated during dismantling of 

infrastructure, and effects on vegetation from increased dust deposition during closure activities. 

• Degraded water quality and subsequent impacts on aquatic habitats and species from erosion 

and sedimentation of final landforms. 

• Delayed or failed rehabilitation with habitat conditions unsuitable for re-establishing biodiversity 

values. 

Potential impacts to threatened species from dust, noise and light from project construction and 

operations are described in Section 9.1.3.1. Potential impacts to biodiversity from dust, noise and light 

from the dismantling of infrastructure and decommissioning of dams and haul roads are expected to 

be less than those described during the construction and operations phases of the project. 

Potential impacts to aquatic habitats and biodiversity from project construction and operations are 

described in Section 9.1.3.1. The extent of established surface cover and the angle of slope in the 

new landforms will influence erosion and runoff of sediment to waterbodies. Erosion control measures 

will remain in place until landforms have been stabilised, and many will be designed and constructed 

to function long-term. Progressive rehabilitation and revegetation across the project area will minimise 

the extent of disturbed ground at any one time. Erosion rates, and the potential for sedimentation and 

other impacts in aquatic habitats downstream of the project area, will be less than those outlined for 

the construction and operations phases. 

Poor performance of revegetation during closure may hinder re-establishment of conditions conducive 

to successful biodiversity rehabilitation. Potential impacts to terrestrial biodiversity from delayed or 

failed rehabilitation are described in Chapter 11: Closure. If the conditions are not conducive for 

vegetation to successfully grow, an appropriate environment may not be established for the 

re-introduction of biodiversity values in the area. The draft mine rehabilitation plan (Attachment I) 

includes detailed requirements for revegetation. Monitoring will be conducted to measure progress 
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towards achieving the agreed closure criteria and identify maintenance requirements during 

progressive rehabilitation. Monitoring information will help determine where corrective actions are 

required to repair or stabilise failed or failing areas of rehabilitation, and to provide information to 

improve rehabilitation techniques.  

The successful rehabilitation of the project area to agreed conditions as well as the establishment of 

native grasslands (as proposed by Kalbar) will have a positive impact on biodiversity values in the 

project area by: 

• Achieving the reconstruction of complex native habitat where it had been previously absent or 

reduced. 

• Increasing the extent and range of threatened native communities in the Gippsland region. 

• Targeting listed-threatened species for reintroduction. 

• Increasing the extent and quality of habitat for native fauna. 

9.1.4.2 Proposed mitigation 

Mitigation measures implemented during project construction and operations will be continued 

throughout closure to minimise ground disturbance, prevent direct fauna mortality, and control dust, 

erosion and weed dispersion. 

Measures specific to managing the impacts associated with dust, noise and light are detailed in 

Section 9.1.3.2. For mitigation measures specific to water quality and aquatic habitats see section 9.2 

and 9.3 and Section 9.1.3.2. Mitigation measures to manage the impacts associated with 

rehabilitation failure are detailed in Chapter 11: Closure.  

Potential impacts to threatened species due to project activities are expected to be considerably less 

than in construction and operations. No additional mitigation measures are required to address 

potential impacts and risks during closure. 

9.1.4.3 Summary of residual impacts 

No residual impacts are expected that are additional to those assessed for construction and 

operations, for project closure (see Chapter 11: Closure). 

Project-generated noise, dust or light during closure will not significantly impact any of the fauna 

species that were determined as being the most likely to be affected during construction/operations 

(i.e., the nationally significant swift parrot, grey-headed flying fox and giant burrowing frog, and the 

state significant yellow-bellied sheathtail bat, masked owl and powerful owl). 

Aquatic habitat and threatened species, such as the Australian grayling, will not be significantly 

impacted from erosion of final landforms and sedimentation in rivers.  

Monitoring of re-vegetation will be conducted to measure progress towards achieving the agreed 

closure criteria, and to detect any delayed or failed rehabilitation with habitat conditions unsuitable for 

re-establishing biodiversity values. Revegetation will have an overall positive impact on biodiversity 

values in the project area. 
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9.1.5 Monitoring and reporting 

Inspection and monitoring will be conducted to ensure the proposed management and mitigation 

measures are effectively implemented. Proposed inspection and monitoring activities will be detailed 

in the biodiversity sub-plan. The plan will include targets and criteria against which the effectiveness 

of the measures can be assessed. Inspection and monitoring activities will include the following: 

• Compliance with ground disturbance permits: 

- Check ‘no-go areas’ are clearly marked prior to vegetation clearing activities and record the 

actual extent of vegetation clearance and any incidents that occur (such as entering no-go 

zones). 

- Check compliance with the ground disturbance permit system, through number of ground 

disturbance permits issued and system audits. 

- Undertake ground disturbance system audits monthly audits during construction and six-

monthly audits thereafter. 

Additional and new control measures will be implemented through operational procedures in the 

event of frequent non-compliance. 

• Offset implementation: 

- Monitor in accordance with the offset management plan, including for vegetation condition, 

species diversity, similarity to target analogue system(s), effectiveness of access controls and 

weed occurrence in offset areas targeted for ecosystem enhancement.  

- Conduct annual reviews of offset land for at least the first five years of the project and 

reassess required frequency of reviews at year five. 

- Direct management of offset areas will be undertaken in the event that offset area 

criteria/targets are not being met. 

The length of monitoring of offset sites for EPBC Act listed communities will be as directed by the 

Department of Agriculture, Water and the Environment. 

• Weed and pathogen hygiene: 

- Carry out weed and pathogen hygiene procedure audits monthly during construction and six-

monthly thereafter. 

- Undertake annual weed surveys. 

Additional or new weed control measures will be implemented through operational procedures if 

targets are not being met. 

• Vegetation condition: 

- Select, prior to construction, suitable fauna and flora indicator species for ongoing monitoring, 

whose presence and frequency of occurrence would reflect the condition of a specific 

environment. 

• Fauna occurrence: 

- Record fauna observations including occurrence through incident reports, fauna injury or 

mortality reports (including roadkill); and feral animal sightings. 

- Monitor nest boxes to determine how they are being used by target species. If nest boxes are 

under-utilised or being used by non-target species (introduced species), Kalbar will 

investigate alternative nest box designs or locations, and/or pest control. 

- Inspect open sections of trench daily prior to clearing activities for trapped animals, such as 

reptiles and small-ground dwelling mammals, particularly in areas of sensitive habitat. 
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Additional or new fauna protection control measures through operational procedures will be 

implemented if targets are not being met. 

• Watercourse health: 

- Assess groundwater mounding at potentially impacted sites in areas identified as GDEs.  

- Undertake twice-yearly assessments of vegetation health in areas identified as GDEs. 

- Undertake two-yearly AUSRIVAS (or equivalent) assessments of biophysical conditions of 

ephemeral drainage lines, including Perry Gully, Simpson Gully, Lucas Creek, Long Marsh 

Gully, Moilun Creek and an unnamed tributary of Honeysuckle Creek. 

- Regularly test the water quality of waterbodies within and downstream of the project 

area/infrastructure options area. 

- Conduct continuous dust deposition monitoring as part of the monitoring program for air 

quality at a minimum of three downwind and two upwind locations of active mining areas to 

determine monthly average dust deposition rates (see Section 9.4.5). 

Additional mitigation measures will be implemented if the agreed targets/criteria for water quality 

are not being met. For example, the cause of ill-health of vegetation within GDEs will be 

investigated and dewatering bores installed in impacted areas if water mounding is found to be 

impacting on their health; and further measures to address the causes of any water quality targets 

being exceeded.  

• Rehabilitation success: 

- Assess rehabilitation success related to biodiversity in accordance with the mine rehabilitation 

plan (through criteria such as erosion rates, vegetation cover, presence and density of flora 

species, weed diversity and abundance, and surface water and groundwater quality. More 

detail on how these aspects will be monitored is included in the draft mine rehabilitation plan 

(Attachment I). 

- Investigate potential reasons for rehabilitation targets not being met (e.g., plant productivity or 

ground stability). 

Additional mitigation measures will be implemented if the agreed targets/criteria for rehabilitation 

are not being met. 

Reporting will be event-based, and any non-compliances will be reported to regulators. Specific 

details on monitoring and reporting are provided in Chapter 12: Environmental management 

framework.  

9.1.6 Conclusion 

The impacts of project activities to terrestrial and aquatic biodiversity values known, or with the 

potential, to occur in the project area/infrastructure options area and surrounds was assessed, 

including impacts to national, state and regionally significant flora and fauna species. The assessment 

considered activities proposed during the construction, operations and closure phases of the project. 

The extent of vegetation removal has been reduced through avoiding vegetation patches in the 

design of the mine layout and planning for infrastructure options. The proposed mine layout seeks to 

avoid or reduce vegetation clearance where possible, balanced with the need to mine the locations 

where the most economically viable ore can be safely extracted. Further avoidance, for example of 

removal of some large trees and areas of EVCs (e.g. Plains Grassy Woodland), can be achieved if 

the preferred transport option is used, and through micro-siting of infrastructure through construction 

and operations.  
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Where significant impacts cannot be avoided, an appropriate offset strategy and management plan 

will be implemented to compensate for the loss of important biodiversity values. Mitigation and 

management measures will be implemented during the project to minimise potential impacts as far as 

practicable. The residual impacts to biodiversity values (following implementation of mitigation) from 

project activities include: 

• Removal of up to 188.50 ha of remnant vegetation (under the preferred project options), including: 

- Aquatic Herbland (0.93 ha). 

- Lowland Forest (5.01 ha). 

- Valley Grassy Forest (74.81 ha). 

- Plains Grassy Woodland (11.57 ha). 

- Plains Grassy Wetland (0.28 ha). 

- Plains Grassy Forest (73.68 ha). 

- Lowland Herb-rich Forest (8.61 ha). 

- Box Ironbark Forest (7.51 ha). 

- DELWP mapped ‘current wetland’ (6.10 ha). 

The 188.50 ha of proposed clearing of native vegetation is based on implementation of the 

preferred project options, including for product transport, and includes the mapped areas of 

vegetation to be removed from within the unsurveyed portion of the project area. Removal of 

3.27 ha of Plains Grassy Woodland would be required if the non-preferred existing Bairnsdale rail 

siding option is used. 

• Within the 188.50 ha of vegetation proposed to be cleared for the project, removal of 1.74 ha of 

the nationally significant Gippsland Red Gum Grassy Woodland and Associated Native Grassland 

ecological community (out of a total of 14.06 ha surveyed within and directly adjacent to the 

project area/infrastructure options area). Any amount of removal would have a significant impact 

to this ecological community. 

• Within the 188.50 ha of vegetation proposed to be cleared for the project, removal of 11.57 ha of 

the state significant Forest Red Gum Grassy Woodland ecological community (out of a total of 

47.36 ha surveyed within and directly adjacent to the project area/infrastructure options area). 

Additional clearance would be required if the preferred product transport option is not 

implemented, as follows: 

- 1.37 ha cleared for construction of a roundabout at the intersection of Princes Highway and 

Lindenow-Glenaladale Road, in the event that the preferred product transport option of the 

Fernbank East rail siding cannot proceed. 

- 1.9 ha cleared for upgrade of the Princes Highway and Racecourse Road intersection to a 

roundabout, the event that the preferred product transport option of the Fernbank East rail 

siding cannot proceed, and the non-preferred Bairnsdale rail siding option is implemented. 

Any amount of removal would have a significant impact to this ecological community. 

• Removal of approximately 763 large trees (within patches of native vegetation and scattered) and 

130 small trees, at least 76 of which have a diameter at breast height of 1.2 m or more and as 

such are likely large hollow-bearing trees. There would be additional clearing of large trees if one 

or more of the non-preferred project options is implemented, as follows: 

- An additional 22 large trees (at least two likely hollow-bearing) for construction of a 

roundabout at the intersection of Princes Highway and Lindenow-Glenaladale Road, in the 

event that the preferred product transport option of the Fernbank East rail siding cannot 

proceed. 
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- An additional three large trees (at least one likely hollow-bearing) for upgrade of the Princes 

Highway and Racecourse Road intersection to a roundabout, the event that the preferred 

product transport option of the Fernbank East rail siding cannot proceed, and the 

non-preferred Bairnsdale rail siding option is implemented. 

If these non-preferred transport options are implemented, the total number of trees that will be 

removed is 788 large trees and 130 small trees. 

Eighty-four large trees of the total 763 to be removed are located within the unsurveyed section of 

the project area. Of these 84 large trees, 44 are scattered and 40 are within patches of native 

vegetation. A detailed onsite assessment of these trees could not be undertaken to determine 

diameter at breast height, and the total number of large trees within the unsurveyed area would 

need to be determined prior to disturbance to confirm offset requirements. 

• Removal of at least three state significant flora species: slender wire-lily (33 plants), blue mat-rush 

(three plants), and sandfly zieria (10 plants). A detailed flora survey will be undertaken within the 

unsurveyed section of the project area prior to disturbance to determine the presence of 

additional plants of these species. 

• Removal of potential habitat for four state significant flora species (as a result of removal of 

approximately 188.50 ha of native vegetation) that have been recorded in the project area and an 

additional 53 state significant flora species with a moderate to high likelihood to occur in the 

project area or infrastructure options area. 

• Removal of known habitat (i.e., hollow-bearing trees and approximately 188.50 ha of native 

vegetation) for the nationally significant grey-headed flying fox, the state significant yellow-bellied 

sheathtail bat, masked owl and powerful owl, the regionally significant emu and eastern long-

necked turtle, and the migratory species rufous fantail. 

• Removal of potential habitat (i.e., hollow-bearing trees and approximately 188.50 ha of native 

vegetation) for state significant fauna species with the potential to occur. 

• Removal of small areas of low-quality wetland habitat (i.e., farm dams and waterways) for 

migratory species. 

Commonwealth and state offsets will be provided to compensate for predicted significant residual 

impacts on biodiversity values that cannot be avoided or effectively mitigated to low levels, as follows: 

• Offsets under the Commonwealth EPBC Act Environmental Offsets Policy and the Guidelines for 

removal, destruction or lopping of native vegetation (DELWP, 2017a) are required for removal of: 

- 1.74 ha of the Gippsland Red Gum Grassy Woodland and Associated Native Grassland 

ecological community (significant impact to the community).  

A likely offset in the order of 8 to 10 ha (i.e., approximately a 5:1 offset area), will be secured to 

address this impact. 

• State offsets required for removal of: 

- 763 large trees (up to a maximum of 788 large trees). 

- 188.50 ha of remnant vegetation, which includes 11.57 ha of the Forest Red Gum Grassy 

Woodland ecological community and 1.74 ha of the Gippsland Red Gum Grassy Woodland 

and Associated Native Grassland ecological community. 

- Areas of known and potential habitat for state significant flora species.  

The state offset requirement based on the extent of this vegetation removal from project activities 

is 763 large trees (up to a maximum of 788 large trees), 1.001 GHUs and a total of approximately 

1,354 SHUs.   
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9.2 Groundwater 

This section identifies the issues and potential impacts of the project on groundwater values and is 

based on the findings of the groundwater and surface water impact assessment prepared by Coffey 

Services Australia (Appendix A003). The groundwater and surface water impact assessment is based 

on the findings of several specialist technical studies. The following three key specialist technical 

studies form the basis for the groundwater impact assessment and results are discussed throughout 

this section of the report: 

• EMM Consulting (EMM) produced the Fingerboards Groundwater Modelling Report 

(EMM, 2020b) (appended to Appendix A003) that has been central to the groundwater impact 

assessment, as well as the other contributing specialist studies.  

• Ecology and Heritage Partners produced the Detailed Ecological Investigations report 

(Appendix A002) which assessed the potential effects of the project on GDEs based on EMM’s 

groundwater modelling results. 

• Environmental Geochemistry International (EGI) produced a technical memorandum 

Geochemical Testing of Fingerboard Tailings and Overburden (EGI, 2020) which estimated the 

quality of seepage water that may impact groundwater.    

The EES scoping requirements include the following draft evaluation objective relevant to 

groundwater: 

• Catchment values: To minimise effects on water resources and on beneficial and licensed uses of 

surface water, groundwater and related catchment values (including the Gippsland Lakes Ramsar 

site) over the short and long-term. 

Licenced users of the groundwater resource primarily rely on the potable water supply, agriculture 

and irrigation, and industrial and commercial beneficial uses. Other beneficial uses identified for the 

study area included GDEs and species (including the Gippsland Lakes Ramsar site). Potential 

impacts to these beneficial uses are presented in Section 9.1: Terrestrial and aquatic biodiversity.  

9.2.1 Assessment method 

The assessment of potential impacts from the project on groundwater values was undertaken using 

the framework set out in Chapter 7: Impact assessment framework, and included the following steps: 

• Undertaking desktop research and field surveys (see Section 8.3.2) to identify groundwater 

values of potential significance that could be present. These values are described in Section 8.3.4 

and are derived from the beneficial uses of water defined by the State Environment Protection 

Policy (Waters) (SEPP (Waters)). 

• Identifying project activities through the construction, operations and closure phases with the 

potential to impact on the identified groundwater values.  

• Applying risk assessment to determine which values are at most risk of being significantly 

impacted by project activities. The assessment identified the likelihood of the impact occurring 

together with the potential consequence of an impact on a value should it occur, to determine the 

risk level. 

• Identifying where mitigation measures are required to avoid significant impacts on groundwater 

values that are in addition to standard measures (i.e., those that would be expected to be applied 

routinely in similar projects and/or are part of the project design). 
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• Assessing the residual impacts of the project on groundwater values in detail, where the risk of 

significant impacts was identified as moderate or above.  

9.2.1.1 Groundwater model method 

The numerical groundwater model was developed to assess the impacts of project activities on 

groundwater. The model was developed predominantly to assess changes in groundwater level and 

predict impacts on the identified beneficial uses. The model was developed in accordance with the 

Australian groundwater modelling guidelines using MODFLOW-SURFACT software. This model 

contains additional capabilities over most standard releases of MODFLOW, including advanced 

handling of re-saturation of unsaturated model cells.  

The groundwater model domain covers a 50 km by 50 km area. This domain size was considered 

sufficiently large enough as it comprises all the sensitive receptors listed in the EES scoping 

requirements, the main hydrogeological boundary conditions influencing groundwater flow, and 

changes to the groundwater system in relation to tailings seepage and mine water supply. The 

groundwater model cell, which refers to the spatial unit of the model, was set at 200 m regionally and 

refined to 50 m within the project and borefield areas. 

The groundwater model considered three river boundary conditions, namely the Mitchell River to the 

east, Perry River to the west, and the Gippsland Lakes to the south. Boundary conditions represent a 

location in the model where water flows into and out of the model due to external factors. 

Eleven model layers, and 12 property zones, were employed to represent the regional subsurface 

hydrostratigraphy. The hydrogeological units represented in each of the layers were: 

• Haunted Hill Formation. 

• Coongulmerang Formation. 

• Latrobe Valley Group/Balook Formation. 

• Upper Tertiary/Quaternary aquitard. 

• Boisdale Formation. 

• Upper Tertiary aquitard. 

• Seaspray Group. 

• Latrobe Group. 

• Mitchell River alluvials. 

• Latrobe Group Gravels. 

• Seaspray silt horizon. 

The potential for the project to affect groundwater quality and impact the beneficial uses of 

groundwater was assessed based on a method that combined the numerical model outputs (outlined 

above) and results of geochemical assessments of the tailings and overburden material, and 

predicted process water quality.  

For the purpose of this assessment, the chemical composition of seepage water reporting to 

groundwater was characterised as follows:  

• Kalbar collected a composite sample of Coongulmerang Formation ore and produced a 1:5 ratio 

mix with surface water from Mitchell River (the proposed source of process water). The sample 

was agitated for a number of hours then allowed to stand for 24 hours before a sample of the 

decant water was extracted and submitted for laboratory analysed. Water quality of this sample 

was considered representative of water in the process water circuit. 

• EGI (2020) conducted a preliminary environmental and human health risk screening assessment 

of fine and coarse sand tailings (and HMC). Samples were collected of tailings material generated 
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from ore processing trials which were subsequently leached under laboratory conditions using 

deionised water. The reported quality of water was considered representative of rainfall infiltration 

through deposited tailings. 

The groundwater quality risk assessment adopted a highly conservative assumption that seepage 

water reported to groundwater and migrated undiluted in groundwater towards receptors following 

flow paths identified by the model.  

9.2.1.2 Assumptions and limitations 

The following key assumptions and limitations were considered during the groundwater assessment: 

• A uniform aquifer recharge rate of 25 mm/year was applied to the groundwater model, except for 

the Mitchell River floodplain which was assigned a constant recharge rate of 50 mm/year 

representing increased recharge due to horticultural irrigation. Seasonal recharge variation was 

not simulated.  

• The site water balance and groundwater model (EMM, 2020b) assumed that water storage dams, 

including the temporary tailings storage facility (TSF), will be designed, constructed and operated 

in accordance with relevant requirements of the ANCOLD guidelines (October 2012) and will 

comply with the Technical Guideline Design and Management of Tailings Storage Facilities 

(DEDJTR, April 2017). 

• The site water balance and groundwater model (EMM, 2020b) assumed that no significant 

seepage would occur from the onsite water storage dams as they will be constructed with either 

clay or plastic liners.  

• The site water balance and groundwater model (EMM, 2020b) assumed that the temporary TSF 

will be constructed using a low permeability clay base.  

• Simulation of long-term water supply from deep aquifer systems was based on short-term field 

trials. Ongoing monitoring programs and field studies will be designed to provide data to reduce 

predictive uncertainties.  

• Aquifer hydraulic properties were presented on a regional scale, with data availability limiting the 

ability to quantify potential smaller-scale differences within hydrogeological units.  

• Detailed site investigations for GDEs was not undertaken. Refer to Section 9.1: Terrestrial and 

aquatic biodiversity and Ecology and Heritage Partners (2020) for assessment of potential 

impacts on GDEs.  

• The sensitivity of the model to predicted changes to the climate was assessed through applying 

the following factors to the modelled year 15 site water balance scenario:  

- Daily rainfall total for storm events with an annual exceedance probability of 50% to 1% (24 to 

168-hour storm) was increased by 5% per degree of warming (6.5%).  

- Annual rainfall totals were reduced by 2.3%.  

- Evaporation rates were increased by 4.7%. 

EMM (2020b) undertook predictive uncertainty analysis to explore the sensitivity of model predictions 

to variability or uncertainty in key hydrogeological parameters. This analysis was undertaken in 

addition to the predictive scenario modelling to determine how the prediction results may vary due to 

uncertainty in the groundwater system. The analysis demonstrated that varying model parameters 

within plausible ranges do not result in any significant groundwater related impacts to key sensitive 

receptors (EMM, 2020b).  
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Uncertainty analysis related to groundwater supply was also undertaken, with extraction from the 

Latrobe Group Aquifer being expanded from the base case assumption of three years, to 15 years. 

The modelling showed that extended extraction of groundwater from the Latrobe Group Aquifer for 

15 years causes extensive drawdown within this aquifer, although does not greatly affect the 

modelled water balance components compared to the base case scenario. The finding suggests that 

even over the long-term, impacts related to groundwater extraction are constrained to the deeper 

aquifer system. 

The groundwater quality risk assessment was based on analysis of representative samples of ore, 

overburden and tailings materials, and the application of nominated screening criteria at the source. 

This approach adopts a highly conservative assumption that solutes are not diluted or attenuated in 

groundwater. Further sensitivity or uncertainty analysis was not performed for the quality impact 

assessment.  

9.2.2 Risk assessment – construction 

The risk of significant impacts to groundwater values from project activities was assessed. The risk 

assessment considered potential impacts to groundwater quality and groundwater levels. The 

outcomes of the risk assessment are presented in Table 9.5. 

The table presents initial risk ratings for each potential impact to a groundwater value assuming that 

the proposed standard mitigation is implemented. All initial risks were assessed as very low or low. 

On this basis, no additional mitigation is required and the residual risk rating is unchanged. The 

potential impacts to groundwater values are discussed in Section 9.2.3.1, and the proposed mitigation 

is presented in Section 9.2.3.2.  

Table 9.5 Groundwater risk assessment – construction 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Groundwater levels  

Groundwater mounding from water storage 
seepage leading to changed groundwater 
availability for licenced users and GDEs. 

GW01, SW12 Unlikely Negligible Very low 

Groundwater mounding from water storage 
seepage leading to damage to infrastructure. 

GW01, SW12 Unlikely Negligible Very low 

Groundwater extraction and drawdown to 
Latrobe Group Aquifer reducing groundwater 
availability for licenced users. 

GW02 Likely Negligible Low 

Groundwater extraction and drawdown to 
Latrobe Group Aquifer adversely affecting the 
Woodglen ASR site. 

GW02 Rare Major Low 

Groundwater extraction and drawdown 
transmitting to overlying aquifers, leading to 
reduced groundwater availability for licenced 
users. 

GW02 Unlikely Minor Low 

Groundwater extraction and drawdown 
transmitting to overlying surficial alluvial 
aquifers leading to reduced groundwater 
availability for GDEs. 

GW02 Unlikely Moderate Low 
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Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Groundwater extraction and drawdown in the 
Latrobe Group Aquifer and overlying aquifers, 
leading to ground settlement adversely 
affecting topography, hydrology and 
infrastructure.  

GW02 Unlikely Minor Low 

Groundwater quality 

Altered groundwater flows in the Latrobe 
Group Aquifer increasing saline water intrusion 
near the coast. 

GW02 Rare Moderate Low 

* See mitigation measures in Section 9.2.3.2.  

9.2.3 Impact assessment – construction 

Construction of the project will require water and has the potential to impact groundwater quality and 

quantity.  

Approximately 1.5 GL of water will be needed annually during the two-year construction period and is 

planned to be sourced from sediment ponds (used to store runoff water), the Mitchell River and/or 

Latrobe Group Aquifer. Water is required for dust suppression, general infrastructure development 

activities and servicing of offices and ablutions.  

Groundwater supply, where used, will be extracted through a series of bores (wells) to be drilled into 

the Latrobe Group Aquifer located south of the project area and within the infrastructure options area 

(see Figure 3.6; Chapter 3: Project description). Pipelines will be constructed to transport water from 

the Mitchell River and groundwater borefield to the project area. The freshwater storage dam will be 

constructed to contain freshwater and the contingency water dam to store groundwater. Both water 

storage dams will be lined with clay or plastic liners.  

During construction, small volumes of chemicals, fuels and oils will be required for the operation of 

machinery and equipment. Accidental spills of these materials are possible and could reach 

groundwater. 

9.2.3.1 Issues and potential impacts 

Issues and potential impacts to groundwater levels during construction are: 

• Seepage of water from onsite dams causing groundwater mounding, impacting on licenced users 

or other beneficial uses of groundwater or adjacent waterways. 

• Groundwater extraction and drawdown in the Latrobe Group Aquifer impacting on licenced users 

or other beneficial uses of the groundwater. 

• Groundwater extraction and drawdown in the Latrobe Group Aquifer transmitting to overlying 

aquifers leading to impacts to licenced users or other beneficial uses of the groundwater.  

Issues and potential impacts to groundwater quality during construction are: 

• Accidental spills and leaks contaminating the shallow aquifer impacting on the beneficial uses. 

• Groundwater extraction and drawdown in the Latrobe Group Aquifer increasing saline water 

intrusion near the coast and impacting on the Gippsland Lakes Ramsar site. 
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The project area/infrastructure options area is located well outside the region considered to have 

prospective coastal acid sulfate soils, and the sulfur content of overburden samples above and within 

the ore zone is low (approximately 0.01% sulfur). Accordingly, potential impacts from acid sulfate soils 

have not been assessed further.  

Each of the issues and impacts are discussed below. Section 9.1.3 addresses potential impacts to 

GDEs. 

Groundwater levels 

Water storage and groundwater mounding 

During construction, water could seep out of the freshwater storage and contingency water dams. If 

seepage occurs, a local rise in groundwater level (mounding) could occur and affect the hydrology of 

the Mitchell River and other GDEs (see Section 9.1.3.1). Mounding could cause damage to 

subsurface infrastructure or foundations and affect surface facilities. Increased groundwater levels 

may increase groundwater availability (a potential beneficial impact) for nearby licenced users, if the 

existing bores are within the predicted zone of mounding. 

The site water balance and groundwater model (EMM, 2020a; 2020b) assumes that significant 

seepage will not occur from these two water storage dams as they will be constructed with either clay 

or plastic liners.  

Groundwater drawdown in the Latrobe Group Aquifer 

Modelling shows that extraction of groundwater for construction water supply will result in the 

drawdown of groundwater levels in the Latrobe Group Aquifer near the proposed borefield. After three 

years of continuous extraction (modelled conservatively at 3 GL/year), the groundwater model 

predicts a maximum drawdown in the Latrobe Group Aquifer of approximately 12.5 m in the 

immediate vicinity of the borefield, reducing with distance (EMM, 2020b) (Figure 9.20).  

Under this scenario, where groundwater extraction stops after three years, no area of groundwater 

drawdown exceeds 0.5 m in the Latrobe Group Aquifer post-mining (year 15).  

Drawdown at nearby groundwater wells was predicted to reach a maximum of approximately 5 m. The 

impact of such a drawdown will be low given the significant water column that is likely to be available 

at these bores (300 m).  

Woodglen aquifer storage and recovery 

East Gippsland Water (EGW) received approval from SRW in 2011 to implement an aquifer storage 

and recovery (ASR) system to store up to 200 ML of water annually sourced from the Mitchell River in 

the Latrobe Valley Group aquifer below Woodglen, north-east of the project. Water sourced from the 

ASR is used by EGW to supplement water supply to towns covered by the Mitchell River Water 

Supply System, such as Bairnsdale, Lindenow, Lakes Entrance, Paynesville and Metung. 

The groundwater model predicts no change (±0.2 m) to groundwater potentiometric levels (i.e., the 

level to which water confined in an aquifer would rise if it was completely pieced with wells) in the 

Latrobe Valley Group at the Woodglen ASR site as a result of the proposed extraction of 

groundwater. This is due to the lack of connectivity between the Latrobe Valley Group aquifer used by 

the Woodglen ASR and the Latrobe Group Aquifer proposed to be used by the project (EMM, 2020b) 

(Figure 9.21). No significant impact on town water supply is expected. 
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Groundwater drawdown transmitting to overlying aquifers 

Drawdown of groundwater levels in the Latrobe Group Aquifer due to project extraction (3 GL/year for 

three years) may transmit to also affect aquifers which overlay this group, including the Seaspray 

Group, Boisdale aquifer, Latrobe Valley Group aquifer (and its lateral equivalent, the Balook 

Formation aquifer), Coongulmerang Formation aquifer and surficial alluvial aquifers. Drawdown, if it 

occurs, may reduce the availability of the groundwater resource to licenced users.  

A total of 144 registered bores within the study area were assessed as likely to extract groundwater 

from the overlying aquifers (see Figure 8.18; Section 8.3.3.3). Of these bores, 90 are registered for 

stock and domestic use, 35 for unknown use, and 19 for irrigation.  

The maximum predicted drawdown at registered groundwater bores was less than 5 m (see 

Figure 9.21), based on the groundwater model results and the ground surface elevation. The impact 

of the maximum predicted drawdown on overlying aquifers is insignificant given the size of the 

groundwater systems and the potentiometric levels available.  

The groundwater modelling shows that the Seaspray Group which overlays the Latrobe Group Aquifer 

is an effective barrier for vertical groundwater flow. A maximum drawdown of 1.5 m was predicted 

after three years of continuous pumping (11 m less than predicted in the underlying Latrobe Group 

Aquifer where extraction is occurring) (EMM, 2020b). 

Groundwater model results indicate that the maximum modelled drawdown within the Boisdale aquifer 

is 0.2 m and would have a negligible impact on groundwater availability at registered bores.  

Ground settlement  

Groundwater drawdown in unconsolidated formations as a result of groundwater extraction from the 

Latrobe Group Aquifer could lead to ground settlement in some areas. Ground settlement refers to the 

vertical movement of the ground that can affect topography, hydrology and surface infrastructure in 

surrounding areas.  

Ground settlement occurring in the area surrounding the borefield is unlikely to occur, as groundwater 

drawdown in the Latrobe Group Aquifer and overlying aquifers will not result in excessive pressure 

level reductions. The lithology of the Seaspray Group, comprising calcareous sand, sandy and silty 

limestone, means it is less susceptible to compaction. Any ground settlement that did occur, is 

expected to be limited to the local area surrounding the borefield.  

Groundwater quality 

Contamination from accidental leaks and spills 

Accidental leaks and spills of chemicals, fuels and oils could occur in project areas such as the 

processing plant, water management and supply line networks, maintenance and lay down yards, 

workshops, and storage facilities. If leaks and spills are uncontrolled and inappropriately managed, 

they may infiltrate the ground and reach the shallow aquifer (i.e., Coongulmerang Formation aquifer), 

reducing groundwater quality. 

These potential impacts are common to most industrial processes and will be managed by standard 

mitigation including bunding of hazardous materials storage areas in line with EPA guidelines and 

Australian Standards, having spill response equipment onsite, following requirements of safety data 

sheets for the storage, handling, transport and disposal of hazardous materials, and training of 

personnel. With effective implementation of these design controls and management measures, 
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impacts to groundwater (and GDEs, including the Ramsar site) due to accidental spills or leaks of 

chemicals, fuels and oils are negligible, and are not assessed further. 

Saline water intrusion 

Saline water intrusion occurs when saline water moves into freshwater aquifers which can reduce 

groundwater quality. This process occurs naturally to some degree in most coastal aquifers at the 

saline-fresh water interface. Saline water is denser and has a higher water pressure than freshwater 

and as a result can push inland beneath the freshwater. Groundwater extraction during construction 

will reduce the pressure within extensive areas of the Latrobe Group Aquifer. These changes could 

alter the saline-fresh water balance in coastal areas, resulting in the intrusion of saline water inland 

towards groundwater users and GDEs, such as the Gippsland Lakes Ramsar site.  

For the scenario of three years of extraction to support construction, the groundwater model indicated 

that the maximum predicted drawdown in the Latrobe Group Aquifer would occur in the immediate 

vicinity of the borefield (12.5 m) and reduce with distance (see Figure 9.21). The overlying Seaspray 

Group provided an effective barrier to vertical groundwater flow and drawdown was not predicted in 

any of the overlying aquifers connected to the coastal system. Any drawdown in the Latrobe Group 

Aquifer would not transmit to the overlying aquifers, and saline water intrusion is not predicted to 

occur in coastal aquifers as a result of groundwater extraction for the project. 

9.2.3.2 Proposed mitigation 

Standard mitigation measures 

Proposed standard mitigation measures to address potential impacts on groundwater values during 

the construction phase of the project include measures that would routinely be expected to be 

implemented as part of project design and are described below.  

Groundwater levels 

• The freshwater and contingency water storage dams will be constructed with an engineered liner 

to reduce infiltration to groundwater (GW01). 

• Groundwater will be extracted from the Latrobe Group Aquifer in line with the conditions, timings, 

and limits detailed in a licence issued by Southern Rural Water (GW02). 

• The design, construction and operation of the freshwater storage dam will follow the Australian 

National Committee on Large Dams (ANCOLD) Guidelines on the Consequence Categories for 

Dams (October 2012) (SW12). 

Groundwater quality 

• Bunding for the fuel storage area (fuel farm) will be in accordance with Australian Standard 

1940:2004 (AS, 2004) and the capacity (i.e., bund height), storage, stormwater control and 

maintenance, and operation of bunded areas will comply with EPA bunding guidelines (EPA 

Victoria, 2015) (TE26). 

• Limited quantities of chemical will be stored onsite. Any hazardous materials, such as laboratory 

chemicals, will be stored in designated areas in accordance with their safety data sheets (GW04). 

• Spills of fuels or chemicals will be managed in accordance with requirements set out in the Spill 

Response and Clean-up Procedure (GW11). 
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• Handling of concentrated flocculant and any hazardous materials will be done in accordance with 

safety data sheet recommendations (GW05). 

• Hazardous materials will be transported in accordance with the Australian Code for the Transport 

of Dangerous Goods by Road and Rail (NTC, 2017) (GW12). 

• Hazardous waste will be removed from site by a licensed contractor for treatment or disposal in 

an approved facility in accordance with licence and regulatory requirements (GW06). 

• Areas used for handling and/or storage of concentrated liquid flocculent and hazardous materials 

will be bunded appropriately to avoid spilled or stored material reaching the surrounding 

environment and will contain spill response equipment (TE41). 

• Inductions and training will be provided to all relevant project personnel on the safe storage, 

handling and transport of dangerous goods and in emergency management (GW08). 

• Waste will be removed from site and disposed of by licensed contractors (except for septic waste) 

(GW09). 

• Waste hydrocarbons will be stored in suitable containers for removal from the project area for 

disposal at either an EPA-approved hydrocarbon waste site or a recycling depot (GW10). 

9.2.3.3 Summary of residual impacts 

With the implementation of mitigation measures, residual impacts to groundwater levels and quality 

include:  

• Water storage and groundwater mounding: The freshwater storage dam will be constructed to 

contain freshwater and the contingency water dam to store groundwater. No significant seepage 

from water storage dams is predicted as they will be constructed with either clay or plastic liners. 

If seepage does occur, a local rise in groundwater level (mounding) could occur and affect the 

hydrology of the Mitchell River and other GDEs. Increased groundwater levels may increase 

groundwater availability (a potential beneficial impact) for nearby licenced users, if the existing 

bores are within the predicted zone of mounding. 

• Groundwater drawdown in the Latrobe Group Aquifer: Approximately 1.5 GL of water will be 

required annually during the two-year construction period. Groundwater supply, where used, will 

be extracted through a series of bores drilled into the Latrobe Group Aquifer. After three years of 

continuous extraction at 3 GL/year, a maximum drawdown in the Latrobe Group Aquifer of 

approximately 12.5 m in the immediate vicinity of the borefield is predicted. Where groundwater 

extraction stops after three years, no area of groundwater drawdown exceeds 0.5 m in the 

Latrobe Group Aquifer post mining (year 15). No change to groundwater levels at the Woodglen 

ASR site is predicted as a result of groundwater extraction during construction. 

• Groundwater drawdown transmitting to overlying aquifers: Drawdown of groundwater levels 

in the Latrobe Group Aquifer due to project extraction (3 GL/year for three years) may transmit to 

and affect aquifers which overlay this group. A maximum drawdown of 1.5 m is predicted to occur 

in the Seaspray Group, and a maximum drawdown of 0.2 m within the Boisdale aquifer. 

Groundwater extraction during construction is unlikely to result in ground settlement due to the 

lithology of the Seaspray Group and minimal reduction in pressure levels.  

• Saline water intrusion: Saline water intrusion occurs when saline water moves into freshwater 

aquifers which can reduce groundwater quality. Groundwater drawdown in the Latrobe Group 

Aquifer as a result of groundwater extraction is not expected to extend to the coastal zone. The 

Seaspray Group will provide an effective barrier to vertical groundwater flow and groundwater 

drawdown will not transmit upwards to any of the overlying aquifers connected to the coastal 
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system. Saline water intrusion is not expected in coastal aquifers as a result of groundwater 

extraction. 

9.2.4 Risk assessment – operations 

The risk of significant impacts to groundwater values from project activities was assessed. The risk 

assessment considered potential impacts to groundwater quality and groundwater levels. The 

outcomes of the risk assessment are presented in Table 9.6. 

The table presents initial risk ratings for each potential impact to a groundwater value assuming that 

the proposed standard mitigation is implemented. All initial risks were assessed as very low or low. 

On this basis, no additional mitigation is required, and the residual risk rating is unchanged. The 

potential impacts are discussed in Section 9.2.5.1, and the proposed mitigation is presented in 

Section 9.2.5.2.  

Table 9.6 Groundwater risk assessment – operations 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Groundwater levels 

Tailings seepage from temporary TSF resulting 
in altered groundwater flow direction in the 
Coongulmerang Formation and changing 
groundwater availability to licenced users. 

TE27, SW22, 
SW12 

Unlikely Minor Low 

Tailings seepage from temporary TSF resulting 
in groundwater mounding impacting on 
structures and mine infrastructure. 

TE27, SW22, 
SW12 

Unlikely Minor Low 

Tailings seepage from mine void resulting in 
groundwater mounding and altered flow leading 
to changed groundwater availability.  

GW15 Unlikely Minor Low 

Tailings seepage from mine void resulting in 
increased groundwater levels effecting 
ecosystem health of Mitchell River and Moilun 
Creek.  

GW15 Unlikely Minor Low 

Tailings seepage from mine void resulting in 
groundwater mounding and effecting ecosystem 
health at the Gippsland Lakes and the Woodglen 
ASR site.  

GW15 Rare Minor Very low 

Tailings seepage from mine void resulting in 
groundwater mounding and effecting ecosystem 
health at Providence Ponds and Perry River. 

GW15 Rare Moderate Low 

Tailings seepage from mine void resulting in 
groundwater mounding impacting on structures 
and mine infrastructure. 

GW15 Rare Major Low 

Tailings seepage from mine void resulting in 
localised mounding due to variable clay content 
in Coongulmerang Formation.  

GW15 Unlikely Moderate Low 
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Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Altered topography effecting groundwater flow 
direction in the Coongulmerang Formation and 
changing groundwater availability to licenced 
users. 

GW16 Possible Negligible Very low 

Continued groundwater extraction (up to 
15 years) leading to reduced availability for 
licenced users. 

GW02 Likely Negligible Low 

Groundwater extraction and drawdown to 
Latrobe Group Aquifer adversely affecting the 
Woodglen ASR site. 

GW02 Rare Major Low 

Groundwater extraction and drawdown 
transmitting to overlying surficial alluvial aquifers 
leading to reduced groundwater availability for 
GDEs. 

GW02 Unlikely Moderate Low 

Groundwater extraction and drawdown 
transmitting to overlying aquifers, leading to 
reduced groundwater availability for licenced 
users. 

GW02 Unlikely Minor Low 

Surface water extraction reducing flow rates and 
water level in Mitchell River leading to reduced 
recharge to the Mitchell River alluvium. 

SW01 Unlikely Moderate Low 

Groundwater quality 

Tailings seepage from the temporary TSF or 
mine void resulting in quality impacts to the 
beneficial uses of Coongulmerang Formation 
groundwater. 

TE27, GW15, 
SW22 

Unlikely Moderate Low 

Tailings seepage from the temporary TSF or 
mine void resulting in quality impacts to Mitchell 
River alluvial aquifer and licenced users 
(including potable water supply). 

TE27, GW15, 
SW22 

Unlikely Moderate Low 

Tailings seepage from the mine void resulting in 
quality impacts on drinking water supplied by the 
Woodglen ASR. 

TE27, GW15, 
SW22 

Rare Major Low 

Discharge of groundwater from Latrobe Group 
Aquifer into Coongulmerang Formation aquifer 
resulting in water quality impacts.  

GW02 Unlikely  Negligible Very low 

Altered groundwater flows in the Latrobe Group 
Aquifer increasing saline water intrusion near the 
coast. 

GW02 Rare Moderate Low 

* See mitigation measures in Section 9.2.3.2 and Section 9.2.5.2.  

9.2.5 Impact assessment – operations 

During operations, approximately 3 GL of water will be required annually from either the Mitchell River 

or Latrobe Group Aquifer (or a combination of both). Surface water will be stored in the freshwater 

storage dam and groundwater in the contingency water dam. Water from these dams will be 

transferred to the process water dam, as required. The quality of process water will likely reflect the 
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predicted quality of tailings seepage water and may have elevated concentrations of some dissolved 

metals (e.g., aluminium and copper). All water storage dams will be lined with clay or plastic liners.  

Groundwater extraction from the Latrobe Group Aquifer could impact on groundwater levels, with 

potential implications for licenced users. Groundwater modelling was carried out to assess the 

potential impacts and assumed that the entire 3 GL of water per annum would be sourced from the 

Latrobe Group Aquifer to meet project needs. 

The placement of coarse sands and fines tailings could cause groundwater mounding from the water 

seeping out of tailings (increased groundwater levels), as well as impact on groundwater quality. 

Coarse sand tailings will initially be placed in an area off the mine path near Perry Gully and fines 

tailings into a constructed temporary TSF. The facility will be up to 90 ha in area and constructed with 

engineered cells with a low permeability clay base, a decant system, and sumps and drains to capture 

infiltration under the cells. The engineered design, construction, monitoring and rehabilitation of the 

temporary TSF will comply with Earth Resources’ Technical Guideline, Design and Management of 

Tailings Storage Facilities, April 2017 (DEDJTR, 2017). 

The temporary TSF will contain approximately 6.6 million m3 of tailings which will be deposited as a 

slurry (fines mixed with water). As sufficient space is made available in the mine void, fines tailings will 

be relocated and placed within the containment cells in the void. 

Mining activities during operations will involve major earthworks and changes to the natural 

topography which may alter the distribution of groundwater recharge, flow direction and levels in the 

Coongulmerang Formation aquifer, leading to changes in groundwater availability. Mined areas will be 

progressively rehabilitated as the mine face advances and such changes will be temporary.  

9.2.5.1 Issues and potential impacts 

The issues and potential impacts identified for the construction phase will continue during operations.  

Issues and potential impacts to groundwater levels during operations are:  

• Seepage of water from onsite dams and tailings storage areas causing groundwater mounding, 

impacting on licenced users or other beneficial uses of groundwater or adjacent waterways or 

buildings and structures. 

• Continued groundwater extraction and associated drawdown impacting on groundwater 

availability to licenced users. 

• Surface water extraction and reduced seasonal recharge to the Mitchell River affecting availability 

of water for beneficial uses of the Mitchell River. 

• Altered topography effecting groundwater recharge and flow direction affecting the availability and 

beneficial uses of groundwater. 

Issues and potential impacts to groundwater quality during operations are:  

• Seepage of water from the process water dam and tailings storage areas impacting on 

groundwater quality and affecting beneficial uses of groundwater or surface water. 

• Discharge of groundwater from Latrobe Group Aquifer resulting in water quality impacts in the 

Coongulmerang Formation aquifer. 

• Continued groundwater extraction increasing saline water intrusion near the coast impacting on 

the Gippsland Lakes Ramsar site. 
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Each of these issues and impacts are discussed below. 

Groundwater levels 

Process water storage and groundwater mounding 

During operations, the process water dam will represent a potential source of water seepage, as 

described for the freshwater storage dam and contingency water dam in Section 9.2.3.1. Significant 

seepage is not expected from the process water dam as it will be constructed with either a clay or 

plastic liner.  

Tailings disposal to the temporary tailings storage facility and groundwater mounding 

The placement of fines tailings (approximately 35% solids) in the temporary TSF may lead to seepage 

to groundwater from the facility and development of a groundwater mound. High seepage rates could 

alter groundwater flow paths, locally raise groundwater levels at GDEs, and alter flow rates at the 

Mitchell River. 

Seepage beneath the temporary TSF is not expected to have a measurable effect on groundwater 

levels. The geotechnical properties of the fines tailings are such that they will be very low permeability 

(Landloch, 2020d), which will reduce the potential for seepage to occur. The engineered cells will be 

constructed with a low permeability base and installed with a decant system, sumps and drains to 

capture infiltration. The design, construction, operation, monitoring and rehabilitation of the temporary 

TSF will comply with the Department of Economic Development, Jobs, Transport and Resources – 

Technical Guideline Design and Management of Tailings Storage Facilities (DEDJTR, 2017). 

Collectively, these measures will reduce the extent of seepage from the temporary TSF to the 

maximum extent practicable. 

Tailings disposal to the mine void and Perry Gully, and groundwater mounding 

Groundwater modelling predicts that seepage to groundwater at an average rate of 50 L/sec will result 

in localised mounding of up to 75 m above the Coongulmerang Formation aquifer pre-mining 

watertable concentrated beneath the active tailings containment cell at any one time (EMM, 2020b). 

Mounding caused by seepage may reach the base of the mine voids at some locations (Figure 9.22). 

Groundwater mounding is presented as negative drawdown. Surface water within the tailings area will 

be collected by the tailings water management system and returned to the process water circuit. 

Buildings and other structures will be located outside the active mining area and are not expected to 

be impacted by groundwater mounding. 

The placement of course sand tailings at Perry Gully is not predicted to cause seepage impacts to the 

unconfined Coongulmerang Formation aquifer. Material is expected to be stored in this location for 

the initial four months of mining. Significant dewatering of the tailings will be undertaken to achieve 

greater than 65% of solids before placement. These factors reduce the potential for seepage and any 

associated impacts. Rehabilitation of the area post-mining will restrict groundwater recharge through 

the Perry Gully sands tailings.  

Groundwater level impacts to groundwater receptors 

Groundwater mounding is predicted to be confined largely to the project area, with the 0.5 m 

mounding contour extending approximately 4 km from tailings seepage locations within the project 

area by year 15. The maximum predicted increase in groundwater levels at third party bores is 

approximately 2 m. This level of mounding is not expected to cause any impact on the performance of 

the bores or the ability of licenced users to access groundwater.   
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Section 9.1.3.1 assesses the mounding effects on GDEs. The lower reach of Moilun Creek, a tributary 

of the Mitchell River to north of the project area, was identified as having potential to be affected by 

raised groundwater levels associated with groundwater mounding. Surveys revealed that many areas 

identified as potential GDEs do not support native vegetation. Areas that do contain native vegetation 

are highly modified and subject to ongoing disturbances such as agricultural activities. As discussed 

in Section 9.1.3.1, any impacts to the vegetation associated with groundwater mounding will be 

localised and negligible. 

Insignificant changes were predicted from the modelling to the current water balance at each of the 

Gippsland Lakes, Providence Ponds, Perry River, Woodglen ASR site and the registered groundwater 

users of the Coongulmerang Formation and underlying Balook/Latrobe Valley Group groundwater 

resource (EMM, 2020b). Groundwater modelling predicted a maximum decrease of 0.9%, or 

456 kL/day, to the baseflow of the Gippsland Lakes, resulting no significant impacts to the critical 

components, processes and services.  

Groundwater level impacts to buildings and structures 

Mounding could result in the phreatic zone, or zone of groundwater saturation, rising close to the 

ground surface. The raised groundwater levels may lead to saturated ground that typically causes 

geotechnical stability issues with engineered structures (such as the temporary TSF and water 

storage embankments). Post-mining, groundwater mounding will dissipate and decline, as noted 

above. 

Clay lenses leading to altered mound development 

The variable clay content within the Coongulmerang Formation may feasibly result in locally perched 

lenses of infiltrating seepage above the regional groundwater table. If extensive clay layers exist, this 

may influence the geometry of the groundwater mound predicted by the model, potentially changing 

the predicted impact at receptors.  

Drilling investigations undertaken as part of the baseline study (see Section 8.3.2.2) indicated that a 

perched system existed above the regional watertable at one monitoring well within the 

Coongulmerang Formation (see Section 8.3.3.1). This perched groundwater was attributed to the 

presence of a clayey horizon at the base of that monitoring well.  

Kalbar completed a review of records for 380 exploration boreholes that nominally covered the full 

aerial extent of the mineral deposit. No perched groundwater was identified in any of the boreholes 

within the Coongulmerang Formation. The Coongulmerang Formation vadose zone (i.e., the portion 

of soil between the ground surface and phreatic zone that is unsaturated), has previously been drilled 

above the watertable and no instances of perched groundwater were identified. This suggests that the 

perched groundwater identified during baseline drilling investigations is a localised anomaly.  

The available data suggest that, if these clay horizons exist, they are unlikely to cause significant 

changes to groundwater mound development to the extent that impacts to beneficial uses of 

groundwater may be affected (such as impacts to buildings and structures, or increased impact to 

GDEs). 

Groundwater extraction 

Modelling was undertaken to determine the impact of groundwater extraction from the Latrobe Group 

Aquifer over 15 years of active mining. This scenario for project water supply is conservative, as 

periodic groundwater supply is more likely to supplement shortfalls in the Mitchell River winterfill water 

supply. 
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The model simulated groundwater extraction of 3 GL/year from 3 to 15 years and found that an 

extension of the 1 m drawdown contour occurs in the Latrobe Group Aquifer by up to 35 km further 

south of the borefield. Less than 1 m of groundwater level drawdown is minor. Maximum groundwater 

drawdown, which occurs in the immediate vicinity of the borefield, increased from approximately 

12.5 to 14 m as a result of continued extraction (see Figure 9.20). The additional 1.5 m of drawdown 

predicted in the Latrobe Group Aquifer is negligible when compared to the estimated available water 

column in the licenced bores using this aquifer (approximately 300 m). As predicted for the three-year 

scenario, the Seaspray Group provides an effective barrier to vertical groundwater flow with less than 

3 m drawdown predicted in the Seaspray silt horizon after 15 years of pumping.  

The increased groundwater drawdown effects under the continued extraction scenario are not 

predicted to limit the availability of groundwater for licenced users (Latrobe Group Aquifer and 

overlying aquifers) or GDEs (including the Gippsland Lakes Ramsar site). 

Modelling predicts no change to groundwater potentiometric levels in the Latrobe Valley Group at the 

Woodglen ASR site as a result of the proposed extraction of groundwater. No material impact is 

expected on town water supply. 

Reduced seasonal recharge to Mitchell River alluvial aquifer from winterfill 

Extraction of surface water from the Mitchell River could lower the water levels in the river, in turn 

reducing important seasonal recharge to the associated alluvial aquifer.  

A comprehensive regional water assessment completed by GHD (2010) estimated that the Mitchell 

River receives up to 60% of its flow via baseflow at Glenaladale and Rosehill. That is, the river is a 

groundwater discharge point for the shallow Mitchell River alluvium aquifer.  

The river and alluvial aquifer are hydraulically connected (i.e., groundwater and surface water 

interact), meaning that recharge of the alluvial aquifer would also occur, predominantly under high 

rainfall and river flow rates. When this occurs, significant changes to the river level (such as during 

flood conditions) reverse the hydraulic gradient between groundwater and surface water.  

The maximum effect of winterfill extraction on river stage (river level) will occur as levels decline 

during dry periods and approach the low-flow trigger of 1,400 ML/day. Kalbar’s proposed extraction of 

surface water under a winterfill licence is estimated to represent a maximum 1.7% reduction of natural 

river flow rates. The effect of surface water extraction on flow rates and river height during the higher 

flow events that drive recharge to the alluvial aquifer would be substantially lower.  

Altered topography 

Mining activities will involve major earthworks and changes to the natural topography, primarily during 

operations. Changes to topography could alter the distribution of groundwater recharge rates leading 

to the following potential impacts on the beneficial uses of groundwater:  

• Altered groundwater flow directions and groundwater levels in the Coongulmerang Formation, 

leading to changed groundwater availability. 

• Altered groundwater levels at, or rates of groundwater discharge to, GDEs.  

Mined areas will be progressively rehabilitated as the mine progresses, with the aim to restore land to 

pre-mining capability and use. Rehabilitation will include reshaping of the landscape to reflect the 

natural conditions as far as practicable, with the exception of the filling of Perry Gully and permanent 

changes to the catchment geometry for the surrounding gullies. 
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While the alteration of the natural topography may lead to altered distribution of groundwater 

recharge, the effect on groundwater levels in the Coongulmerang Formation is minimal and does not 

extend beyond the project area. The availability of groundwater to registered groundwater users 

would not be affected by altered surface topography. Furthermore, localised changes to groundwater 

recharge rates would not have a measurable effect on the hydraulics or ecosystem health of nearby 

GDEs. 

Groundwater quality 

Tailings disposal to the temporary tailings storage facility and mine void, and seepage water 

The disposal of fines tailings initially to the temporary TSF located off the mining path, and then 

eventually to the mine void, creates the potential for water (with elevated concentrations of some 

dissolved metals and other contaminants) to infiltrate to the underlying Coongulmerang Formation 

aquifer. The Coongulmerang Formation aquifer overlies the other groundwater resources, and as 

such is more susceptible to contamination from seepage water. Contaminated seepage water could 

impact on GDEs and extractive beneficial uses, such as potable water supply, irrigation and 

recreational use (such as filling swimming pools). 

Groundwater dependent ecosystems 

Baseline monitoring indicates that groundwater in the Coongulmerang Formation aquifer has existing 

concentrations of some metals which exceed the aquatic ecosystem protection guidelines. The 

elevated metals include aluminium, cadmium, chromium, copper, manganese, nickel and zinc.  

The leachability of metals from samples of fines tailings and the unprocessed ore was tested, and the 

results adopted to estimate the likely quality of seepage water. Leachability refers to how readily 

metals dissolve out of the ore and tailings in soluble form and are transported in water. The 

leachability tests for coarse sand and fines tailings indicated water infiltrating through deposited 

tailings may leach aluminium (0.07 mg/L) and copper (0.002 mg/L) which marginally exceed the 

freshwater aquatic ecosystem protection criteria (0.055 mg/L and 0.0014 mg/L, respectively). The 

levels are less than the concentrations of aluminium (0.27 mg/L) and copper (0.0022 mg/L) that 

naturally occur in the Coongulmerang Formation aquifer and would not impact GDEs at the point of 

discharge.  

Tailings seepage water from the temporary TSF and mine void would have comparable quality to 

Coongulmerang Formation groundwater and will not impact the health of surrounding GDEs (including 

Mitchell River and the Mitchell River alluvial aquifer). 

Extractive groundwater uses 

The baseline monitoring also indicates that groundwater in the Coongulmerang Formation aquifer has 

concentrations of arsenic, cadmium, iron, manganese and nickel which exceed the Australian 

Drinking Water Guidelines (2018) (health) values for drinking water. This groundwater would not be 

suitable for drinking. Furthermore, the hardness and salinity of groundwater at most locations, and the 

concentrations of aluminium and manganese, would render the water undesirable for potable supply 

where an alternative water supply (such as harvested rainwater) was available. 

The predicted quality of sand and fines tailings seepage was assessed under laboratory conditions 

using deionised water, consistent with rainwater infiltrating through deposited tailings (leaching tests), 

and is within the drinking water health criteria. The dissolved concentrations of aluminium (0.07 mg/L) 

and iron (0.09 mg/L) may create aesthetic issues (colour and/or taste) but are several orders of 

magnitude below the mean concentrations that naturally occur in the Coongulmerang Formation 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-85 

 

aquifer. Tailings seepage will not impact the potable water supply beneficial use of groundwater in the 

Coongulmerang Formation aquifer.  

The temporary TSF and mine void containment cells will be constructed with a low permeability base 

and installed with decant systems, sumps and drains to capture seepage water and prevent 

infiltration. 

Woodglen aquifer storage and recovery system 

The potential for tailings seepage water from the unlined mine void to migrate towards the Woodglen 

ASR and negatively impact the quality of potable water supply was assessed by tracing the transport 

of groundwater from multiple points beneath the mine site as mounding develops throughout the life 

of the mine. Groundwater modelling results indicate that water beneath the project area is 

predominately transported vertically to the underlying Balook Formation aquifer. In the model, mining 

activities did not result in groundwater moving in the direction of the Woodglen ASR wells, and no 

impacts to potable water were predicted. 

Discharge of groundwater from Latrobe Group Aquifer 

Groundwater from the Latrobe Group Aquifer may be sought as a primary source of process water at 

times when the preferred winterfill allocation from the Mitchell River cannot be secured. Groundwater 

from different aquifers display distinct chemical compositions due to their differing ages, recharge 

sources and minerology. When discharging groundwater from one aquifer to another, which would 

occur during periods when groundwater extracted from the Latrobe Group Aquifer was used as the 

primary water source for the project, changes to the water quality of the Coongulmerang Formation 

aquifer may occur.  

The salinity of Latrobe Group Aquifer groundwater was lower than the Coongulmerang Formation 

aquifer, and therefore unlikely to increase salinity levels. The chemical composition of groundwater in 

both aquifers was assessed and reported to be within the adopted beneficial use criteria, except for 

phosphorus which exceeded the criteria for water dependent ecosystems and irrigation water. 

Discharge of groundwater from Latrobe Group Aquifer will not affect the groundwater quality of the 

Coongulmerang Formation.  

Saline water intrusion 

Maximum drawdown in the Latrobe Group Aquifer as a result of groundwater extraction for operations 

was predicted to be 14 m in the immediate vicinity of the borefield, reducing with distance. As 

described in Section 9.2.3.1, the Seaspray Group provides an effective barrier to vertical groundwater 

flow and drawdown is not predicted to transmit to any overlying aquifer connected to the coastal 

system. Any changes to groundwater flows in the Latrobe Group Aquifer are not expected to lead to 

increased saline water intrusion near the coast during operations.  

9.2.5.2 Proposed mitigation 

Standard mitigation measures 

Proposed standard mitigation measures are as detailed for the construction phase, with the addition 

of the following measures for operations: 
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Groundwater levels 

• The design, construction, operation, monitoring and rehabilitation of the temporary TSF will 

comply with the Department of Economic Development, Jobs, Transport and Resources: 

Technical Guideline Design and Management of Tailings Storage Facilities (DEDJTR, 2017) 

(TE27). 

• Management techniques, such as underdrains, sumps and water recovery pumps will be used to 

recover water in the mine void tailings containment cells (GW15). 

• The open voids will be progressively backfilled with sand tailings and fines tailings and covered 

with overburden, subsoil and, in areas other than Grassy Woodland revegetation, topsoil. 

Revegetation with crop, pasture or native vegetation will be undertaken where required (GW16). 

• Surface water will be extracted from the Mitchell River in line with the conditions, timings, and 

limits detailed in any licence issued by Southern Rural Water (SW01). 

Groundwater quality 

• The temporary TSF will be constructed using engineered cells with lined walls. Water will be 

managed using a decant system, sumps and drains to capture and reuse seepage (SW22). 

9.2.5.3 Summary of residual impacts 

With the implementation of mitigation measures, residual impacts to groundwater levels and quality in 

operations include:  

• Process water storage and groundwater mounding: Water will be transferred and stored in the 

process water storage dam as required during operations. No significant seepage is expected 

from the process water dam as it will be constructed with either a clay or plastic liner. 

• Tailings disposal to the temporary tailings storage facility and groundwater mounding: 

Fines tailings will be disposed of in the temporary TSF prior to being relocated and placed within 

the containment cells in the mine void. Seepage to groundwater from the facility may lead to 

groundwater mounding. The fines tailings will have a very low permeability, reducing the potential 

for seepage beneath the temporary TSF, and if it was to occur is not expected to have a 

measurable impact on groundwater levels.  

• Tailings disposal to the mine void and Perry Gully, and groundwater mounding: Coarse 

sand tailings will initially be placed in an area off the mine path near Perry Gully prior to being 

relocated and placed within the containment cells in the mine void. Seepage of water from and 

through these tailings is not predicted to impact on the unconfined Coongulmerang Formation 

aquifer. Groundwater mounding is predicted to be confined largely to the project area, with the 

0.5 m mounding contour extending approximately 4 km from tailings seepage locations by 

year 15. The maximum predicted increase in groundwater levels at third party bores is 

approximately 2 m. Insignificant changes were predicted from the modelling to the current water 

balance at each of the Gippsland Lakes, Providence Ponds, Perry River, Woodglen ASR site and 

the registered groundwater users of the Coongulmerang Formation and underlying 

Balook/Latrobe Valley Group groundwater resource 

• Groundwater extraction: Approximately 3 GL of water will be required annually during project 

operations (15 years). Groundwater extraction of 3 GL/year from 3 to 15 years resulted in an 

extension of the 1 m drawdown contour in the Latrobe Group Aquifer by up to 35 km south of the 

borefield. Maximum groundwater drawdown, which occurs in the immediate vicinity of the 

borefield, increased from approximately 12 to 14 m as a result of continued extraction. The 

increased groundwater drawdown effects are not predicted to limit the availability of groundwater 
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for licenced users or GDEs. No change to groundwater levels in the Latrobe Valley Group at the 

Woodglen ASR site are predicted as a result of groundwater extraction for the project.  

• Reduced seasonal recharge to Mitchell River alluvial aquifer from winterfill: Extraction of 

surface water from the Mitchell River could lower the water levels in the river, in turn reducing 

seasonal recharge to the associated alluvial aquifer. Kalbar’s proposed surface water extraction 

under a winterfill licence is estimated to represent a maximum reduction of 1.7% of natural river 

flow rates. Winterfill surface water extraction is not predicted to have a measurable effect on the 

Mitchell River alluvium recharge.  

• Altered topography: Mining activities during operations will involve major earthworks and 

changes to the natural topography. Alterations to the natural topography may lead to altered 

distribution of groundwater recharge. The effect on groundwater levels in the Coongulmerang 

Formation will be minimal and will not extend beyond the project area. The availability of 

groundwater to registered groundwater users will not be affected by altered surface topography 

and localised changes to groundwater recharge rates would not have a measurable effect on the 

hydraulics or ecosystem health of nearby GDEs. 

• Tailings disposal to the temporary tailings storage facility and mine void, and seepage 

water: Fines tailings will be disposed of in the temporary TSF and Perry Gully, and then 

eventually the mine void. Tailings seepage water from the temporary TSF and mine void will have 

comparable quality to Coongulmerang Formation groundwater and will not impact the health of 

surrounding GDEs. Tailings seepage from the temporary TSF and mine void will not affect the 

potable water supply beneficial use of groundwater in the Coongulmerang Formation aquifer or 

the potable water supply at the Woodglen ASR site.  

• Discharge of groundwater from the Latrobe Group Aquifer: Groundwater from the Latrobe 

Group Aquifer may be sought as a primary source of process water at times when the preferred 

winterfill allocation from the Mitchell River cannot be secured. When discharging groundwater 

from one aquifer to another, which would occur during periods when groundwater was used as 

the primary water source, changes to the water quality of the Coongulmerang Formation aquifer 

may occur. The quality and chemical composition of groundwater in both the Latrobe Group 

Aquifer and Coongulmerang Formation aquifer are comparable, and discharge of groundwater 

from Latrobe Group Aquifer will not affect the groundwater quality of the Coongulmerang 

Formation. 

• Saline water intrusion: Saline water intrusion occurs when saline water moves into freshwater 

aquifers, which can reduce groundwater quality. Groundwater drawdown in the Latrobe Group 

Aquifer as a result of groundwater extraction is unlikely to reach the coastal zone. Any changes to 

groundwater flows in the Latrobe Group Aquifer are not expected to lead to increased saline 

water intrusion near the coast. 

9.2.6 Risk assessment – closure 

The risk of significant impacts to groundwater values from project activities was assessed. The risk 

assessment considered potential impacts to groundwater quality and groundwater levels. The 

outcomes of the risk assessment are presented in Table 9.7.  

The table presents initial risk ratings for each potential impact to a groundwater value assuming that 

the proposed standard mitigation is implemented. All initial risks were assessed as very low or low. 

On this basis, no additional mitigation is required, and the residual risk rating is unchanged. The 

potential impacts are discussed in Section 9.2.7.1, and the proposed mitigation is presented in 

Section 9.2.7.2.  
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Table 9.7 Groundwater risk assessment – closure 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Groundwater levels 

Tailings seepage from mine void resulting in 
groundwater mounding and altered flow leading to 
changed groundwater availability. 

GW15 Unlikely Minor Low 

Tailings seepage from mine void resulting in 
increased groundwater levels effecting ecosystem 
health of Mitchell River and Moilun Creek.  

GW15 Unlikely Minor Low 

Tailings seepage from mine void resulting in 
groundwater mounding impacting on structures 
and mine infrastructure. 

GW15  Rare Major Low 

Tailings seepage from mine void resulting in 
groundwater mounding and effecting ecosystem 
health at the Gippsland Lakes and the Woodglen 
ASR site.  

GW15 Rare Minor Very low 

Tailings seepage from mine void resulting in 
groundwater mounding and effecting ecosystem 
health at Providence Ponds and Perry River. 

GW15 Rare Moderate Low 

Altered topography effecting groundwater flow 
direction in the Coongulmerang Formation and 
changing groundwater availability to licenced 
users. 

GW16 Possible Negligible Very low 

Continued groundwater extraction (up to 15 years) 
leading to reduced availability for licenced users. 

GW02 Likely Negligible Low 

Groundwater extraction and drawdown to Latrobe 
Group Aquifer adversely affecting the Woodglen 
ASR site. 

GW02 Rare Major Low 

Groundwater extraction and drawdown transmitting 
to overlying surficial alluvial aquifers leading to 
reduced groundwater availability for GDEs. 

GW02 Unlikely Moderate Low 

Groundwater extraction and drawdown transmitting 
to overlying aquifers, leading to reduced 
groundwater availability for licenced users. 

GW02 Unlikely Minor Low 

Groundwater quality 

Tailings seepage from the temporary TSF or mine 
void resulting in quality impacts to the beneficial 
uses of Coongulmerang Formation groundwater. 

TE27, GW15, 
SW22 

Unlikely Moderate Low 

Tailings seepage resulting in quality impacts to the 
Mitchell River alluvial aquifer and licenced users 
(including potable water supply). 

TE27, GW15, 
SW22 

Unlikely Moderate  Low 

Altered groundwater flows in the Latrobe Group 
Aquifer increasing saline water intrusion near the 
coast. 

GW02 Rare Moderate Low 

* See mitigation measures in Section 9.2.3.2, Section 9.2.5.2 and Section 9.2.7.2.  
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9.2.7 Impact assessment – closure 

During closure, an estimated 375 ML of water will be required annually for dust suppression for a two-

year period following the cessation of mining and ore processing activities. Water will be supplied from 

a combination of the water management dams, Mitchell River and the Latrobe Group Aquifer. Water 

supply requirements will be minimal compared to the operations phase.  

Seepage from the coarse sands and fines tailings in the backfilled and rehabilitated mine voids will 

continue post-closure. Potential infiltration to underlying aquifers will continue to be monitored. 

9.2.7.1 Issues and potential impacts 

Issues and potential impacts to groundwater levels during closure are:  

• Seepage of water from the freshwater storage dam (until decommissioned) and tailings causing 

groundwater mounding and impacting the supply of groundwater to licenced users and structures 

and mine infrastructure.  

• Altered topography effecting groundwater recharge and flow direction affecting beneficial uses of 

groundwater. 

Issues and potential impacts to groundwater quality during closure are:  

• Seepage of water from tailings impacting on groundwater quality and affecting beneficial uses of 

groundwater or surface water. 

• Continued groundwater extraction increasing saline water intrusion near the coast impacting on 

the Gippsland Lakes Ramsar site. 

The impacts to the beneficial uses of groundwater will be lower than during construction and 

operations due to the limited activities and reduction in water supply needed. Seepage of water from 

tailings impacting on groundwater quality and affecting beneficial uses of groundwater or surface 

water will continue post-closure. 

Groundwater levels 

Mounding and aquifer recovery 

The modelled groundwater mounding in the Coongulmerang Formation aquifer at year 15 (end of 

mining) is presented in Figure 9.22 (see Section 9.2.5.1). At this time, the extent of groundwater 

mounding (defined by the extent of the 0.5 m mounding contour) in the Coongulmerang Formation 

aquifer is predicted to extend approximately 4 km from tailings seepage locations within the project 

area by year 15.  

The groundwater model indicates that for 10 years following the end of mining (operations), the extent 

of groundwater mounding in the Coongulmerang Formation aquifer is predicted to remain relatively 

constant. The mound is expected to gradually decline over time as water dissipates into the 

surrounding groundwater system with a maximum residual mounding of approximately 1 m expected 

in the southeast of the project area, 10 years after mining ceases.  

The low impact of groundwater mounding on licenced users, groundwater receptors and buildings and 

structures during operations (see Section 9.2.5.1) is continued during closure and will remain low for 

at least five years post-closure, reducing further over time. Section 9.1.3.1 discusses mounding 

effects on GDEs. 
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Groundwater drawdown and aquifer recovery 

The residual drawdown associated with three years of groundwater extraction is predicted to remain 

in the Latrobe Group Aquifer for approximately 10 years after mining ceases. In this case, a zone of 

groundwater drawdown of greater than 1 m (but less than 2 m) is predicted to extend approximately 

25 km south of the borefield for at least five years into the post-closure period (EMM, 2020b). 

Continued extraction through to year 15 (end of mining) is simulated to result in the 1 m drawdown 

contour extending an additional 35 km south of the borefield (Figure 9.23).  

No area of groundwater drawdown exceeding 2 m was predicted in the Latrobe Group Aquifer (or any 

other overlying aquifer) post-mining. 

The impacts of project groundwater extraction and drawdown on groundwater availability for licenced 

users, the Woodglen ASR site or GDEs is further reduced during closure due to the reduced water 

demand.  

Altered topography 

Rehabilitation will generally include reshaping of the landscape to reflect the natural conditions as far 

as possible. Permanent changes including the filling of Perry Gully and changes to the shape of 

catchments feeding the surrounding gullies. As detailed in Section 9.2.5.1, while changes to the 

natural topography may alter the distribution of groundwater recharge, the effect on groundwater 

levels in the Coongulmerang Formation aquifer would not be measurable and would not extend 

beyond the project area. The availability of groundwater to licenced users or the hydrology of nearby 

GDEs would not be affected by altered surface topography. 

Groundwater quality 

Tailings disposal and seepage water 

Mine voids will be progressively backfilled with tailings and rehabilitated with at least 3 m of 

overburden and topsoil placed on top of tailings. The land will then be returned to pre-mining land use 

and capability, or native vegetation. Rainfall infiltration will occur across the rehabilitated land surface 

post closure, percolating through the placed tailings and recharging the Coongulmerang Formation 

aquifer.  

Seepage quality during closure will be unchanged from the quality predicted during operations. The 

volume of rainfall infiltrating through the rehabilitated landform will be significantly less than the 

volume of seepage water predicted during operations as tailings slurry will not be actively pumped 

into the mine void.  

Seepage water quality is unlikely to be altered by the application of soil amendments, such as lime, 

gypsum and fertiliser. Soil trials undertaken as part of geochemistry testing found that the amount of 

nitrogen added to soil columns was equal to the amount harvested in plant biomass, indicating that 

the majority of nitrogen applied through fertilisers will be absorbed by plants. Additionally, calcium 

from lime is soluble in acidic soils, such as the topsoil layer present in the project area, but not in 

alkaline, such as the project area reconstituted subsoils. This indicates that calcium from the 

application of lime will be absorbed in the topsoil layer and will not travel past the subsoil layers. No 

meaningful amount of soil amendment is likely to travel past subsoil layers and impact the water table, 

and consequently groundwater quality. 
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Potential impacts during closure to groundwater quality will be less than those assessed during 

operations (discussed in Section 9.2.5.1). Tailings seepage has been characterised as having 

comparable quality to Coongulmerang Formation groundwater and will not impact the health of 

surrounding GDEs (including Mitchell River and the Mitchell River alluvium aquifer), or extractive 

beneficial uses.  

Saline water intrusion 

The residual drawdown in the Latrobe Group Aquifer associated with groundwater extraction during 

project construction and operations is unlikely to extend to the coastal zone. The residual drawdown 

associated with three years of groundwater extraction, of greater than 1 m (but less than 2 m), is 

predicted to remain in the Latrobe Group Aquifer for approximately 10 years after mining ceases. Any 

changes to groundwater flows in the Latrobe Group Aquifer are unlikely to lead to increased saline 

water intrusion near the coast during closure.  

9.2.7.2 Proposed mitigation 

Proposed mitigation measures during construction and operations to address potential impacts to 

groundwater levels and groundwater quality are the same as those proposed during closure (see 

sections 9.2.3.2 and 9.2.5.2).  

9.2.7.3 Summary of residual impacts 

No additional residual impacts are expected above those assessed for construction and operations, 

refer to (sections 9.2.3.1 and 9.2.5.1). With the implementation of mitigation measures, residual 

impacts to groundwater levels and quality include:  

• Mounding and aquifer recovery: Groundwater mounding in the Coongulmerang Formation 

aquifer is predicted to remain relatively constant for 10 years following the cessation of mining. 

The mound is expected to gradually decline over time as water dissipates into the surrounding 

groundwater system with a maximum residual mounding of approximately 1 m expected at the 

southeastern section of the project boundary, 10 years after mining ceases. Groundwater 

mounding will not significantly impact licenced users, groundwater receptors and buildings and 

structures.  

• Groundwater drawdown and aquifer recovery: A zone of groundwater drawdown of greater 

than 1 m (but less than 2 m) is predicted to extend approximately 25 km south of the borefield for 

at least five years into the post-closure period. Continued groundwater extraction through to 

year 15 (end of mining) will result in a 1 m drawdown contour extending an additional 35 km south 

of the borefield. No area of groundwater drawdown exceeding 2 m will occur in the Latrobe Group 

Aquifer (or any other overlying aquifer) post-mining. Groundwater extraction and drawdown will 

not significantly impact on groundwater availability for licenced users, the Woodglen ASR site or 

GDEs. 

• Altered topography: Rehabilitation will include reshaping of the landscape to reflect the natural 

conditions as far as possible. Permanent changes including the filling of Perry Gully and changes 

to the shape of catchments feeding the surrounding gullies. The availability of groundwater to 

licenced users or the hydrology of nearby GDEs will not be affected by altered surface 

topography. 

• Tailings disposal and seepage water: Mine voids will be progressively backfilled with tailings 

and rehabilitated with at least 3 m of overburden and topsoil placed on top of tailings. Rainfall 

infiltration will occur across the rehabilitated land surface post closure, percolating through the 
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placed tailings and recharging the Coongulmerang Formation aquifer. The quality of seepage 

water during closure will remain the same as predicted during operations. The volume of rainfall 

infiltrating through the tailings will be significantly less than in operations. Tailings seepage will not 

significantly impact the quality of Coongulmerang Formation groundwater, which has comparable 

water quality and will not therefore impact the health of surrounding GDEs (including Mitchell 

River and the Mitchell River alluvium aquifer), or extractive beneficial uses. 

• Saline water intrusion: Residual groundwater drawdown in the Latrobe Group Aquifer as a 

result of project construction and operations is unlikely to reach the coastal zone. Any changes to 

groundwater flows in the Latrobe Group Aquifer is not expected to lead to increased saline water 

intrusion near the coast during closure. 

9.2.8 Monitoring and reporting 

A baseline groundwater monitoring program has been implemented by Kalbar in and around the 

project area since 2017 and will continue from the existing monitoring network until construction 

commences.  

The monitoring program for groundwater will include the following: 

• Prior to construction, monthly recording of groundwater levels and quarterly sampling of water 

quality at designated monitoring bores installed in the Coongulmerang Formation aquifer (seven 

bores), Latrobe Valley Group/Balook Formation aquifer (two bores), Seaspray Group aquifer (one 

bore) and Latrobe Group Aquifer (two bores). 

• Ongoing monthly recording of groundwater levels in the Coongulmerang Formation aquifer and 

Latrobe Valley Group/Balook Formation aquifer at 12 locations to be agreed with regulators. 

• Ongoing quarterly sampling of water quality at designated monitoring bores installed in the 

Coongulmerang Formation aquifer (seven bores) and the Balook Formation aquifer (five bores).  

• Ongoing quarterly sampling of water quality in six designated shallow groundwater monitoring 

bores, including bores at the contractor’s work area and processing plant and three bores at the 

temporary TSF; and analysis for pH, salinity, dissolved metals, radionuclides, major cations and 

anions, nutrients, and hydrocarbons.  

• Continuous recording (via data loggers) of groundwater levels in water supply bores drawing on 

the Latrobe Group Aquifer in a minimum of five monitoring bores, and in three shallow 

groundwater monitoring bores surrounding the temporary TSF. 

• Monthly monitoring of water discharge from the borefield (bores drawing on the Latrobe Group 

Aquifer) into the contingency water dam. Monitoring will include pH, salinity, dissolved metals, 

radionuclides, and major cations and anions. 

• Monthly analysis of water quality in the process water dam during the first year of the project. This 

monitoring will subsequently take place quarterly if consistency in water quality is demonstrated.  

• Daily records of water extraction from production bores accessing water from the Latrobe Group 

Aquifer during operations.  

• Ongoing recording of results from DELWP’s State Observation Bore Network for three bores in 

the Latrobe Valley Group aquifer to the north and east of the project.  

Monitoring of groundwater quality and levels in the Latrobe Valley Group aquifer will provide early 

detection of any interference issues with Woodglen ASR bores.  
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Groundwater levels and quality will be reported to relevant regulators as outlined in the Water Risk 

Treatment Plan attached to the draft Work Plan (see Attachment B). If monitoring indicates that 

performance requirements are not being achieved, cause of exceedance or issue, such as high 

salinity levels or groundwater mounding near the temporary TSF, will be investigated. Additional 

control measures, such as installation of dewatering boreholes, will be implemented to rectify the 

exceedance or issue. Relevant regulatory authorities will be notified of the corrective actions 

implemented, and outcome, as applicable.  

9.2.9 Conclusion 

The potential impacts on groundwater values were assessed as a result of project activities, including 

to licenced users of the groundwater resource, and to other beneficial uses of groundwater in the 

study area, including GDEs and species (see Section 9.1: Terrestrial and aquatic biodiversity). The 

assessment considered all activities proposed during the construction, operations and closure phases 

of the project. 

The project will be managed to protect the beneficial uses of groundwater and mitigation is proposed 

to avoid or reduce impacts to these values. Water storage dams will be lined to prevent infiltration of 

seepage water to groundwater, and groundwater extraction will meet the conditions and limits detailed 

in any licence issued by Southern Rural Water. A groundwater licence application would be subject to 

an assessment of the potential impacts of the groundwater extraction on the existing and potential 

uses of the resource. The extent of groundwater mounding and groundwater level drawdown as a 

result of project activities is not expected to affect the availability of groundwater to licenced users.  

The residual impact of groundwater extraction from the Latrobe Group Aquifer is not predicted to limit 

the availability of groundwater for licenced users (Latrobe Group Aquifer and overlying aquifers) or 

GDEs (including the Gippsland Lakes Ramsar site). 

The residual impact of contamination of aquifers from accidental leaks and spills, tailings seepage or 

saline water intrusion is not expected to affect the quality of groundwater in the aquifers underlying, or 

connected to, the project area. 

Project impacts will be monitored via a detailed groundwater monitoring program (for both quality and 

levels) to be implemented for the life of project and post-closure. Mitigation and amelioration actions 

will be taken if performance requirements are not met.  
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9.3 Surface water 

This section identifies the issues and potential impacts of the project on surface water values. The 

assessment is based on the findings of the groundwater and surface water impact assessment 

prepared by Coffey Services Australia (Appendix A003), site water balance (EMM, 2020c), landscape 

stability assessment (Water Technology, 2020a) and regional and site surface water assessment 

reports (Water Technology, 2020b; 2020c). 

The EES scoping requirements include the following draft evaluation objective relevant to surface 

water: 

• Catchment values: To minimise effects on water resources and on beneficial and licensed uses of 

surface water, groundwater and related catchment values (including the Gippsland Lakes Ramsar 

site) over the short and long-term. 

9.3.1 Summary of site water management 

The overarching water management objective for the project is to reduce the consumption of water by 

the project and minimise potential environmental impacts of sourcing, storing and using water. The 

surface water (runoff) management objective is to minimise the impact on existing natural flows to 

downstream receptors and prevent the uncontrolled release of sediment-laden runoff from the mine 

site, where practicable.  

The project includes construction of dams for freshwater storage, process water, contingency water, 

and water management. The purpose of each of these dams is summarised below: 

• Freshwater storage dam: Surface water for the project will be sourced from the Mitchell River 

and pumped to the freshwater storage dam near the WCP. Water in this dam will then be pumped 

to the process water dam and also used as the source of potable water and for offsetting (when 

required). The dam will also receive treated water from the mine contact water management 

dams. 

• Contingency water dam: Groundwater will be extracted from the Latrobe Group Aquifer and 

pumped to the contingency water dam. Water will then be pumped from the contingency water 

dam to the process water dam. 

• Process water dam: The process water dam will receive water from the freshwater storage dam, 

contingency water dam, excess stormwater from water management dams, and recovered 

thickener overflow water from the WCP. This water will be used for the processing circuit (MUPs, 

WCP and the thickener), firefighting (in the event of a fire), and for dust suppression. 

• Water management dams: Nineteen water management dams will be located across the project 

area over the life of the project to capture runoff from undisturbed areas upstream, or from 

rehabilitated areas (undisturbed water management dams), or runoff downstream of the active 

mining and other disturbed areas (mine contact water management dams) (see Figure 3.15). The 

number of water management dams in operation at any one time will be dependent on the 

configuration of active mining areas (see Figure 3.16). Water from the mine contact water 

management dams will be pumped to the process water dam or treated and pumped to the 

freshwater storage dam. 

Surface water management infrastructure, including bunds, diversion drains and sediment ponds, will 

also be used onsite. Sediment ponds will be constructed to capture sediment-laden runoff from topsoil 

stockpiles and minor disturbance areas at appropriate sites. Water from the sediment ponds will be 

pumped to the process water dam to be reused onsite. 
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Details of proposed site water management are provided in Section 3.7 of the project description 

chapter and shown in Figure 3.17. 

9.3.2 Assessment method 

The assessment of potential impacts from project activities to environmental, social and cultural 

values relevant to surface water was undertaken consistent with the framework set out in Chapter 7: 

Impact assessment framework, and included the following steps: 

• Undertaking desktop research and field surveys (see Section 8.4.2) to characterise the surface 

water systems associated with the project area/infrastructure options area and wider region (i.e. 

Mitchell River, Perry River and the Gippsland Lakes); and the environmental values of these 

systems which may be impacted by the project. Section 8.4.4 describes these values which are 

derived from the beneficial uses of water defined by the SEPP (Waters). The beneficial uses 

relevant to licenced users are agriculture and irrigation, industrial and commercial, and 

aquaculture. The beneficial uses relevant to members of the public are consumption of treated 

drinking water, consumption of aquatic foods, recreation and aesthetic enjoyment, and 

traditional/spiritual values. Other beneficial uses identified for surface waters in the study area 

were water dependent ecosystems (including the Gippsland Lakes Ramsar site). Potential 

impacts to water dependent ecosystems are also discussed in Section 9.1: Terrestrial and aquatic 

biodiversity.  

• Identifying project activities through the construction, operations and closure phases with the 

potential to impact on the identified surface water values. 

• Applying risk assessment to determine the values most at risk from project activities. The 

assessment identified the likelihood of an impact occurring together with the potential 

consequence of the impact on a value should it occur, to determine the risk level. The level of risk 

associated with each potential impact in construction, operations and closure was determined 

with standard mitigation measures in place. 

• Identifying where mitigation measures are required to avoid significant impacts on surface water 

values that are in addition to standard measures. 

• Assessing, in detail, the residual impacts of the project on surface water values. 

9.3.2.1 Assumptions and limitations 

A site water balance was developed using the GoldSim model to assess the effectiveness of the 

project’s surface water management system and its response under a range of climatic conditions 

(i.e., rainfall and evaporation) throughout different phases in the mine life (pre-mining, years 5, 8 and 

15, and post-mining). No site water balance model was completed for the construction phase as 

construction activities are not expected to have any effect on surface water flows in and around the 

project area.  

The model incorporated several assumptions and limitations which should be considered when 

interpreting model outputs and findings, including: 

• The model is based on a daily time-step. Changes within the water management system will 

occur in sub-daily increments which is not captured in the model. 

• The available capacity of the mine voids to store water during extended wet periods was not 

included in assessment, as capacity will vary month by month depending on the location of the 

voids at each mine phase. 
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• Sediment ponds, including the associated catchment and dam volumes, were not included in the 

model, as the contribution of flows into the sediment ponds are insignificant in the context of the 

site water balance. 

• Runoff from the site has not been calibrated against flow data directly from the site, as no data is 

available. The runoff parameters adopted in the model are based on Water Technology’s (2020a) 

calibration of the Mitchell River catchment for natural runoff. 

• Delays in pumping of water to, and around, the site are not represented by the model including 

from the Mitchell River to the freshwater storage dam, groundwater borefield to the contingency 

water dam, freshwater storage dam to the process water dam, water management dams and 

sediment ponds to the process water dam, and from the process water dam to the processing 

circuit.  

• Maximum transfer rates, seepage rates and entrapment loss rates for the process water circuit 

were either provided by Kalbar or assumed based on typical values. 

• No limit was applied to the supply of groundwater for the contingency water dam. 

• The model assumes the full licence allocation will be available from the Mitchell River, whereas it 

may not be in all years due to low flows. 

• Projected effects of climate change have been considered in the modelling for year 15 of 

operations. The predicted changes in climate were assumed based on the Guidelines for 

Assessing the Impact of Climate Change on Water Supplies in Victoria (DELWP, 2016) and 

Southern Slopes Cluster Report, Climate Change in Australia Projections for Australia’s Natural 

Resource Management Regions (CSIRO, 2015) and incorporated in the climate data used for the 

modelling. Changes in climate inputs to the model included the following: 

- Daily rainfall total for storm events with an annual exceedance probability (AEP) of 50% to 1% 

(24-168 hr storm) was increased by 6.5%. 

- Evaporation rates were increased by 4.7%. 

- Annual rainfall totals were reduced by 2.3%. 

- Mitchell River streamflow was decreased by 11%. 

9.3.3 Risk assessment – construction 

The risk of significant impacts to surface water beneficial uses and availability during construction was 

assessed. The assessment considered potential impacts to surface water availability and flows and 

surface water quality. Table 9.8 presents the outcomes of the risk assessment based on 

implementation of the proposed mitigation (Section 9.3.4.2). All risk ratings were very low to low. 

Potential impacts are discussed in Section 9.3.4.1. 

Table 9.8 Surface water risk assessment – construction 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Surface water availability and flows 

Reduced flow rates in the Mitchell River from 
project extraction impacting water dependent 
ecosystems, recreation, aesthetic enjoyment and 
traditional/spiritual values. 

SW01, SW28 Rare Moderate Low 
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Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Reduced flow rates in the Mitchell River from 
project extraction impacting other winterfill 
licence holders. 

SW01, SW28 Possible Minor Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting on the Woodglen 
ASR site.  

SW01, SW28  Rare Major Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting other licenced users 
(primarily year-round irrigators). 

SW01, SW28 Rare Major Low 

Reduced flow rates in Mitchell River from project 
extraction altering the salinity profile within Jones 
Bay and Lake King of the Gippsland Lakes, 
adversely affecting ecosystem health and other 
beneficial uses. 

SW01, SW28  Rare Moderate Low 

Groundwater drawdown from project extraction 
transmitting to overlying surficial alluvial aquifers, 
reducing baseflow to the Mitchell River and/or 
Perry River and impacting on licenced users and 
other beneficial uses. 

SW28, GW02 Rare Major Low 

Groundwater drawdown from project extraction 
causing reduced discharge from the Mitchell 
and/or Perry rivers to Gippsland Lakes, leading 
to adverse effects on biodiversity values of the 
Ramsar site. 

SW28, GW02 Rare Major Low 

Altered topography and surface water 
management infrastructure leading to increased 
flood risk on site. 

SW02 Possible Minor Low 

Altered topography and surface water 
management leading to increased flood risk for 
Mitchell and Perry river catchments. 

SW02 Possible Negligible Very low 

Altered catchment size leading to reduced runoff 
contribution to the Mitchell or Perry rivers 
impacting water availability for licenced and other 
users. 

SW02 Possible Negligible Very low 

Retention runoff onsite for onsite management 
reducing rainfall runoff reporting to Mitchell River 
and Perry River leading to reduced surface water 
availability for licenced users.  

SW28 Rare Major Low 

Retention of runoff onsite for onsite management 
reducing frequency of flows in the ephemeral 
drainage gullies causing loss of beneficial uses 
of remnant surface water ponds downstream of 
project area. 

SW35 Unlikely Moderate Low 

Surface water quality 

Spillway discharge from sediment ponds 
resulting in increased sediment transport to 
Mitchell River impacting on the beneficial uses of 
Mitchell River and Lake King. 

SW04, SW05, 
SW08, SW10, 
SW11, SW33, 

SW40 

Possible Negligible Very low 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-99 

 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Spillway discharge from sediment ponds 
resulting in increased sediment transport to Perry 
River and impacting on the beneficial uses of 
Perry River and Lake Wellington. 

SW04, SW05, 
SW08, SW10, 
SW11, SW40  

Possible Negligible Very low 

* See mitigation measures in Section 9.3.4.2. 

9.3.4 Impact assessment – construction 

Construction will involve land disturbance activities and earthworks including stripping of topsoil and 

overburden from initial mining areas, construction of haul roads, a temporary TSF, water storages 

(i.e., freshwater storage dam, process water dam, contingency water dam and two mine contact water 

management dams), and an infrastructure area including the WCP, buildings and car parks. Land 

disturbance activities will alter the natural topography of the project area, in turn altering the existing 

surface water drainage. Surface water management infrastructure (i.e., bunds, diversion drains and 

sediment ponds) will be installed to manage runoff, erosion of soils and discharge offsite of sediment-

laden water.  

Clean water will be diverted around the primary topsoil stockpile prior to soil placement. Sediment 

ponds will be installed downstream of topsoil stockpiles and disturbance areas prior to construction 

commencing to capture sediment-laden runoff for reuse onsite. The ponds will be designed in 

accordance with the International Erosion Control Association Australasia’s Best Practice Erosion and 

Sediment Control (IECA Australasia, 2008), and sized to achieve an average annual overflow 

frequency of two to four spills per year (EMM, 2020a). 

During construction, water management dams will be established on Perry Gully and a tributary of 

Moilun Creek in preparation for mining in these two catchments (Figure 9.24). The dams will be 

constructed downstream of the active mining area to capture mine contact water, which includes 

runoff that comes into contact with a mine void and other disturbed mining areas. These mine contact 

water management dams aim to stop potentially contaminated runoff from travelling off site into 

waterways (see Section 3.7.4). 

Water management dams will be constructed using scour-resistant materials to reduce erosion and 

designed with a capacity to retain large storm events, comparable to an ‘east coast low’ storm 

(1:100 year AEP, 72-hour storm event). The design performance of the dams was modelled by 

simulating the 117-year historical rainfall record. Using these past records, unplanned releases from 

water management dam spillways would have likely occurred during three wet years (1950, 1978 and 

2007) (EMM, 2020a). This occurrence rate is equivalent to a 2.5% AEP.  

Water management procedures will be implemented to further reduce the potential for spillway 

discharges occurring to the Perry River catchment to achieve a 1% AEP (EMM, 2020a). Dams will be 

managed to allow maximum freeboard (storage capacity) for storm events, achieved through 

transporting water to the process water dam as soon as practicable and in anticipation of such events. 

The water will be transferred using pumps fitted with flow meters, and volumes recorded by Kalbar to 

inform licence or offset requirements. A schematic of the water management system on the site is 

shown in Figure 3.17 in Chapter 3: Project description. 

During construction, water will be stored in dams and used for ongoing dust suppression of disturbed 

areas and haul roads. Water requirements in construction are estimated at approximately 1.5 GL/year 

(half of the estimated requirement for operations) and will be sourced from sediment ponds (used to 

  



Water management concept
construction phase

Fingerboards Mineral Sands Project

Environment Effects Statement
Mining sequence, layout from Kalbar
Catchment area from EMM.
Imagery from Google Earth (Capture date 23/12/2016)

Figure No:Source: Date:
11/08/2020
Project Number:
 754-ENAUABTF11607 
File Name:
 

9.24

W
O

R
 R

e
fe

re
n

c
e

: 
7

5
4

-E
N

A
U

A
B

T
F

1
1

6
0

7
_

6
_

G
IS

_
9

.2
4

_
v
3

_
1

11607_6_9.24_GIS_v3_1

20

19

18

17 10

16

15 14

13

12
11

9

8
7

6 

53 4

2

526,000 mE 528,000 mE 530,000 mE 532,000 mE 534,000 mE

526,000 mE 528,000 mE 530,000 mE 532,000 mE 534,000 mE

5
,8

1
4
,0

0
0
 m

N
5
,8

1
6
,0

0
0
 m

N
5
,8

1
8
,0

0
0
 m

N

5
,8

1
4
,0

0
0
 m

N
5
,8

1
6
,0

0
0
 m

N
5
,8

1
8
,0

0
0
 m

N

LEGEND 

Project area

Infrastructure options area 

Catchment area 

Indicative dam location

Freshwater storage dam

Road 

Watercourse / drainage line

0 2

kilometres

0 2

kilometres

73

##

##

##

##

## ##

Limpyers Road

Limpyers Road

Honeysuckle Road

Honeysuckle Road

F
e
rn

b
a
n
k
-G

le
n
a
la

d
a
le

 R
o
a
d

F
e
rn

b
a
n
k
-G

le
n
a
la

d
a
le

 R
o
a
d

Edwards Road
Edwards Road

Chettles Road

Chettles Road

B
a
ir
n
s
d
a
le

-D
a
rg

o
 R

o
a
d

B
a
ir
n
s
d
a
le

-D
a
rg

o
 R

o
a
d

Bairn
sdale-D

argo Road

Bairn
sdale-D

argo Road

Kemptons Road

Kemptons Road

C
o
w

e
lls

 L
a
n
e

C
o
w

e
lls

 L
a
n
e

Long Marsh GullyLong Marsh Gully

M
itchell R

iver

M
itchell R

iver

Perry Gully

Perry Gully

Sim
pson G

ully

Sim
pson G

ully

Lucas CreekLucas Creek

LEGEND 

Project area

Infrastructure options area 

Catchment area 

Indicative water management dam location

Sediment pond

Road 

Watercourse

Topsoil removed

Overburden removed 

Temporary tailings storage facility

Topsoil stockpile

Freshwater storage dam

Construction (Year 0) mining status

##



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-101 

 

store runoff water), the Mitchell River and/or Latrobe Group Aquifer. 

9.3.4.1 Issues and potential impacts 

Issues and potential impacts to surface water availability and flows during construction are: 

• Reduced flow rates in the Mitchell River from project groundwater or surface water extraction 

impacting licenced and other users including members of the public (see Section 9.13.3) and 

water dependent ecosystems (including Mitchell River and the Gippsland Lakes, see 

Section 9.1.3). 

• Altered topography and surface water management infrastructure leading to increased flood risk 

on site or for Mitchell and Perry river catchments and impacting surrounding land uses. 

• Altered catchment size reducing runoff contributions to the Mitchell and Perry rivers impacting 

water availability for licenced and other users. 

• Retention of runoff onsite for onsite management reducing rainfall runoff contribution to the 

Mitchell and Perry rivers impacting water availability for licenced and other users. 

• Retention of runoff onsite for onsite management reducing frequency of flows in onsite gullies 

causing loss of beneficial uses of remnant surface water ponds downstream of the project area. 

Issues and potential impacts to surface water quality during construction are: 

• Spillway discharge from sediment ponds increasing erosion and sedimentation of onsite gullies 

and creeks impacting on beneficial uses. 

• Spillway discharge from sediment ponds increasing sediment transport to the Mitchell and Perry 

rivers impacting on the beneficial uses of the rivers and downstream Lake King and Lake 

Wellington. 

• Accidental spills and leaks contaminating surface water runoff. 

Each of these issues and impacts is discussed below. 

Surface water availability and flows 

Groundwater extraction impacting Mitchell River baseflow 

Groundwater discharge from the shallow alluvial aquifer near the Mitchell River is known to be a 

significant contribution to the river’s baseflow (refer to Section 9.2: Groundwater). Changes to 

groundwater levels resulting from groundwater extraction for construction water supply could impact 

flow rates in the Mitchell River and impact on surface water availability for licenced and other users.  

Groundwater will be extracted from the Latrobe Group Aquifer which is several hundred metres below 

the Mitchell River. The Latrobe Group Aquifer and Mitchell River are separated by the Seaspray 

Group which provides an effective barrier for vertical movement of groundwater. 

The groundwater modelling for operations (no modelling was completed specifically for construction) 

showed that groundwater levels in the alluvial aquifer may decrease by up to 0.25 m as a result of 

project groundwater extraction. This scenario for project water groundwater supply is conservative 

(extraction rate of 3 GL/year), as groundwater will mostly be used when there are shortfalls in the 

Mitchell River winterfill water supply. Insignificant changes were predicted in the water balance (flows 

in and out) for the Mitchell River as a result of this predicted change (EMM, 2020b). Groundwater 

extraction will be significantly less during construction than operations (up to 1.5 GL/year) and will not 
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impact the water availability for licenced users, other members of the public or water dependent 

ecosystems. 

Surface water extraction from the Mitchell River 

Water for the project is proposed to be extracted from the Mitchell River under a winterfill licence with 

extraction only occurring between July and October when flows exceeds 1,400 ML/day. Extraction 

would occur approximately 0.5 km to the northeast of the project area using a new purpose-built 

pump station and associated pipeline (preferred option), or from the existing East Gippsland Water 

pump station and a new pipeline to be located approximately 4 km north of the project area (non-

preferred option).  

Project extraction may impact on water availability for licenced users, environmental flow 

requirements of the Mitchell River and Gippsland Lakes, and other protected uses. Extraction is 

subject to the granting of a winterfill licence by the relevant regulators and extraction would only occur 

in line with the conditions, timings, and limits detailed in the licence. Winterfill licences are available 

for the Mitchell River and can only be used from 1 July to 31 October. Passing flows at the 

Glenaladale gauge site (located approximately 2.7 km upstream of the preferred pump station 

location) must be a minimum of 1,400 ML/day before licences can be activated. Customers are 

notified directly when these licences can be used.  

Potential impacts from surface water extraction from the Mitchell River are discussed below. 

Potential impacts to other licenced users 

The Mitchell River Basin Local Management Plan sets an environmental flow target of 15 ML/day at 

the Rosehill gauge site (approximately 28 km downstream of the preferred pump station) (SRW, 

2014a). Environmental flows are used to manage the quantity, timing, and quality of water flows in a 

river, with the goal of sustaining ecological values and other beneficial uses. For the Mitchell River, 

irrigation bans are applied to year-round licence holders (i.e., irrigators) when this flow cannot be 

maintained, and restrictions are enforced at a flow rate of 185 ML/day. This level is significantly lower 

than the winterfill threshold of 1,400 ML/day and any extraction to supply water to the project will not 

impact on water availability to year-round licence users during these low flow conditions. 

Water extraction to supply the project could result in the winterfill threshold being reached marginally 

quicker, reducing water availability for other winterfill licenced users. The stream flow records for the 

Glenaladale station were reviewed for the past 10 years to identify days during the winterfill period 

where an additional 24 ML/day allocation (equivalent to 3 GL/year over the four-month winterfill 

period) would result in the threshold being exceeded. Of the 3,045 days within this period, 16 days (or 

0.53% of winterfill days) reduced flow rates below 1,400 ML/day, leading to restrictions. Given surface 

water extraction for construction water supply is half the volume used for the above assessment 

(1.5 GL/year), the project is predicted to have a negligible effect on the rate at which the winterfill 

threshold is reached, and on water availability for winterfill licenced users during construction. 

The Woodglen ASR project winterfill licence has a much lower passing flow requirement of 

600 ML/day. A winterfill licence for the project with a minimum 1,400 ML/day passing flow requirement 

would not compete, or restrict, the supply of water for year-round licence holders or the Woodglen 

ASR project.  

Winterfill or other licenced users will not be impacted by the extraction of surface water during 

construction. 
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Potential impacts to aquatic ecosystems 

Extraction of surface water from the Mitchell River is not expected to have an adverse environmental 

effect on the river or the Gippsland Lakes Ramsar site. 

The aquatic ecosystems of the Mitchell River and Gippsland Lakes Ramsar site have minimum 

natural surface water flow requirements to protect the health and function of the ecosystem. These 

minimum flow requirements are distinct for both the Mitchell River and Gippsland Lakes and are 

determined by a complex set of factors including flow volumes and timing to maintain key 

environmental values related to geomorphology, riparian vegetation, water quality, 

macroinvertebrates, and threatened species.  

The assessment considered potential impacts on the minimum environmental flows required by the 

Mitchell River and Gippsland Lakes of extracting surface water from the Mitchell River and withholding 

surface water runoff.  

The Mitchell River requires an estimated minimum flow of 200 ML/day to maintain its downstream 

aquatic ecosystems. For the Gippsland Lakes, a more complex set of flow requirements, identified in 

Tilleard and Ladson’s Understanding the environmental water requirements of the Gippsland Lakes 

system (2010), are required to maintain favourable salt wedge conditions in Jones Bay (1,250 ML/day 

in late winter/early spring), preserve flushing flows to transport fish eggs and larvae into Gippsland 

Lakes (5,000 ML/day for at least two days in spring or early summer), and maintain the upstream 

migration cues for some fish species (1,000 ML/day for nine days between November and February). 

The winterfill licence trigger (1,400 ML/day) is sufficiently conservative to protect the minimum flow 

requirements for the Mitchell River, as well as the minimum flows required to maintain salt wedge 

conditions in Jones Bay, and cues for upstream fish migration. The period of winterfill extraction for 

the project may coincide with the time when flushing flows of over 5,000 ML/day are required for at 

least two days during spring or summer, and surface water extraction may potentially influence this 

environmental flow requirement. The assumed average pumping rate of 24 ML/day equates to 0.48% 

of the 5,000 ML/day flushing flow requirement. A flow reduction of 0.48% will have a negligible impact 

on the ability of the remaining 4,976 ML/day flow within the Mitchell River to deliver annual flushing 

flow cycles. If required, the surface water extraction rate will be adaptively managed in response to 

predicted flushing flow days to meet the 5,000 ML/day flushing flow requirement. 

Aquatic ecosystems associated with the Mitchell River are not expected to be impacted by surface 

water extraction during construction. The critical components, processes and services/benefits that 

make up the ecological character of the Gippsland Lakes Ramsar site are also unlikely to be impacted 

by surface water extraction during construction. 

Altered catchment size and runoff contribution 

Land disturbance, changes to the natural topography and retention of runoff from disturbed 

construction and early mining areas will reduce the frequency of flows in drainage gullies in the 

project area and reduce rainfall runoff reporting to the Mitchell and Perry river catchments. The 

reduced catchment size and runoff volumes could impact water availability downstream for licenced 

and other users, including at the Gippsland Lakes. 

A detailed water balance for the project area in years 5, 8 and 15 of operations was used to model 

potential impacts of the project on flows in the Mitchell River and Perry River from a reduced 

contribution of runoff water (Water Technology, 2020c). The construction phase was not specifically 

modelled, and the application of operations impacts to construction is highly conservative. During 

construction, fewer water management dams will be active, no mine voids will collect rainfall runoff, 
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and water diversions for active mining areas will not yet be installed. Changes to the natural 

topography will be less pronounced in construction with less runoff retained onsite and less impact to 

the Mitchell and Perry river catchments. 

Modelling for the operations scenarios indicated that the project could reduce the annual volume of 

water flowing in the Mitchell River by between 130 and 270 ML/year, depending on the arrangement 

of mining activities at any given time (Water Technology, 2020c). This volume represents a maximum 

reduction of approximately 0.02% in the annual flow volume for the Mitchell River. Flow data for 2006 

(the worst year for restrictions on irrigators) was analysed to assess the impact to surface water 

users. The analysis concluded that no measurable change in flow was predicted and no change to the 

availability of irrigation water would have occurred (Water Technology, 2020c). No impacts to year-

round licenced users are predicted from altered topography and onsite water management. 

The Perry River will be more sensitive to changes in annual runoff volumes as it has a smaller 

catchment. The arrangement of mining activities including small changes to the catchment boundaries 

was shown to have minimal impacts on flow rates reporting to the Perry River. Modelling for the 

operations scenarios predicted no change for years 5 and 15 of mining, and for year 8, a 1% increase 

in annual flow volume downstream of the project area in the Perry River catchment (Water 

Technology, 2020c). Construction impacts are expected to be less than those modelled for operations 

(given fewer water management systems will be active), and the impact on Perry River beneficial 

uses is negligible. 

The Mitchell and Perry river catchments are not expected to be adversely impacted by the altered 

catchment size and reduced runoff contribution during construction. 

The process of retaining water onsite may reduce the periodic flows to the pools of water and 

vegetation that remain within ephemeral drainage gullies and creeks to the north and northeast of the 

project area. In particular, this reduced flow may impact on the health of aquatic and terrestrial 

ecosystems, aesthetic enjoyment, agriculture and irrigation water supply (from farm dams), and 

cultural-spiritual values of these surface water features. The construction phase of the project is 

unlikely to significantly reduce flows to drainage gullies compared to operations. 

Only one flow event was reported during the two-year-long baseline monitoring undertaken on site. 

While flow events are important to ecosystem health, the gully ecosystems have been established 

based on extended periods without active flow occurring.  

Flood risk  

During construction, earthworks and land disturbance activities will alter the natural topography and 

require surface water management infrastructure (i.e., bunds, diversions, sediment ponds) to mitigate 

erosion and sedimentation impacts. Drainage pathways and the flood storage capacity within the 

project area could be altered by these activities. Flood risk may increase onsite and within the wider 

catchments.  

Flood modelling was conducted based on a 1:100-year event for year 5, 8 and 15 of operations (no 

modelling was conducted specifically for construction). A maximum flood level increase of up to 

300 mm was predicted in the project area in response to altered topography and the installation of 

water management infrastructure (Water Technology, 2020a). Downstream of the project area the 

observed changes were typically not measurable. There will be far fewer changes to the natural 

topography and extent of surface water management infrastructure (i.e., no open mine voids and 

fewer water management dams) than during operations, and the risk of flooding is lower (see 

Section 9.3.4.1). No impacts are expected to surface water availability and flows from flooding during 

the construction phase of the project. 
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Surface water quality 

Spillway discharge from sediment ponds 

Construction activities, such as earthworks and land disturbance, have the potential to mobilise fines 

material in surface runoff and reduce water quality in the Mitchell and Perry rivers, potentially 

impacting on beneficial uses. Increased turbidity of surface water systems can lead to degraded 

environmental conditions and impacts to GDEs. Turbidity is a measure of how much water loses 

transparency due to suspended particulates.  

Sediment-laden runoff from construction areas will be captured by surface water management 

infrastructure and directed to sediment ponds. Surface water management controls will be installed 

prior to the start of construction. Site drains will be designed and constructed using scour-resistant 

materials to reduce erosion. Sediment ponds and two mine contact water management dams will be 

constructed, and freeboards maintained (the vertical distance between the top of the pond 

embankment and water level), to allow for storm events and high rainfall periods. 

Laboratory testing of soils in the project area was conducted to assess potential concentrations of 

total suspended solids (TSS) that may be present in surface runoff during construction and 

operations. After 30 minutes of settling, the TSS ranged from 69 to 941 mg/L depending on the soil 

type sampled (Water Technology, 2020c). Most turbidity levels fell below 10 NTU within 18 hours of 

settling. Turbidity levels above 10 NTU are generally considered unfavourable for recreation and 

aesthetics (i.e., how a waterbody looks). 

Water Technology determined that the estimated concentration of sediments in runoff from the mine 

site (without water management infrastructure in place) during a storm event (up to 941 mg/L after 30 

minutes of settling) is predicted to have no measurable effect on background TSS levels in the 

Mitchell River due to the high background flows rapidly diluting the sediment (Water Technology, 

2020c). The median laboratory testing TSS concentration of 454 mg/L after 30 minutes of settling 

(extremely conservative estimate) was adopted for spillways discharge of untreated water during 

some storm events (predicted to occur once every 50 years on average to the Mitchell catchment). 

The increase in sediment transport from spillway discharge is not expected to significantly impact the 

Mitchell River, with no long-term exceedances expected of the water quality objectives. 

Releasing the same sediment-laden runoff to the Perry River may have greater impacts, as this river 

has lower flows and a reduced capacity to dilute the sediment load. While the TSS concentrations 

may increase above background levels for short periods, no long-term exceedances of relevant water 

quality objectives were identified (Water Technology, 2020c). Spillway discharges are unlikely to 

impact the beneficial uses of the Perry River. 

The potential impacts to the Gippsland Lakes are similar to, or less than, those assessed for the Perry 

and Mitchell rivers. No impacts are predicted on the beneficial uses of Lake King and Lake 

Wellington, given the negligible impacts predicted on suspended sediments levels in the two rivers 

that discharge to these lakes, and the considerable further dilution that will occur due to their location 

about 50 km downstream of the mine site.  

The potential impacts from a spillway discharge from mine contact water management dams and 

sediment ponds are described further in the discussion of operations impacts in Section 9.3.6.1. 

Spills and leaks, and wastewater 

Impacts on surface water due to contamination from spills and/or leaks are negligible and not 

assessed further (Appendix A003). The assessment assumes full implementation of the design and 
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management requirements where project facilities are constructed, operated and maintained 

according to good practice and consistent with the project environmental and civil design objectives, 

including spill prevention and response measures and management of wastewater.  

Several surface water quality mitigation measures outlined in Section 9.3.4.2 will be implemented 

(such as mitigation measures GW04 to GW06, GW08, GW12 and TE26) to ensure surface water 

values will not be impacted by spills and leaks or wastewater.  

9.3.4.2 Proposed mitigation 

The follow mitigation measures are proposed to be implemented during the construction phase of the 

project to manage impacts on surface water licences users and beneficial uses: 

Surface water availability and flows 

• The design and placement of infrastructure in the project area will consider potential for flow 

accumulation and increased flood risk, and associated prevention measures (SW02). 

• Surface water will be extracted from the Mitchell River in line with the conditions, timings, and 

limits detailed in any licence issued by Southern Rural Water (SW01). 

• Surface water will be managed through an adaptive management strategy that includes trigger 

levels for surface water quantity and quality that determine when remedial action is required (in 

consultation with affected stakeholders) (SW28). 

• Groundwater will be extracted from the Latrobe Group Aquifer in line with conditions, timings, and 

limits detailed in a licence issued by Southern Rural Water (GW02). 

Surface water quality 

• A surface water and groundwater sub-plan will be developed and implemented to minimise 

discharge of stormwater from construction areas. The sub-plan will include measures such as 

(SW04): 

- Directing surface runoff around or away from areas of land disturbance, stockpiles, 

embankments or nearby sensitive areas, where practicable. 

- Capturing runoff (via surface water infrastructure) that comes into contact with construction 

areas and directing it to sedimentation dams. If required, flocculant treatment (i.e., alum, 

gypsum or hydrated lime) will be used to reduce suspended sediment levels in the 

stormwater. 

- Controlling erosion within gullies using primary and secondary sediment traps constructed at 

appropriate sites.  

- Retaining water on site from the contributing catchment to approximately the 10% annual-

exceedance-probability. 

- Designing and profiling all site drains to reduce water flow velocity and erosion. 

• Freeboards on the water storage dam, process water dam and sediment ponds will be maintained 

to allow for storm events and high rainfall periods, in accordance with relevant licence, permit and 

approval requirements (SW05). 

• Areas will be inspected for nearby stream bed instability prior to construction where infrastructure 

such as water storages and haul roads are to be installed on or close to a watercourse (SW06). 

• If required, bed instability will be addressed through appropriately designed grade controls, such 

as the use of rock chutes (SW07). 
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• All stream bed instability areas within and immediately downstream of the project area will be 

inspected prior to, and annually, during construction to determine movement rates of unstable 

areas and potential risks posed to mine infrastructure (SW08). 

• Surface water management infrastructure designed to capture runoff (and eroded soils) will be 

maintained until vegetation is fully established and stabilising the landscape (SW09).  

• Stockpile slope angles will be constructed as low as practicable; and seeding or mulch materials 

and contour ripping will be used to stabilise stockpiles, prevent runoff and minimise erosion of 

soils (SW10). 

• A daily water balance approach will be applied to dam design to achieve a probability of spillway 

activation of once per 100 years on average (1% average-exceedance probability) for Perry River 

catchments, and three times per 100 years on average (3.3% average-exceedance probability) 

for Mitchell River catchments (SW11). 

• Water running off undisturbed ground will be diverted around disturbance areas where practicable 

(SW24). 

• Appropriate outlet scour protection will be placed on all stormwater outlets, chutes, spillways and 

slope drains to dissipate flow energy and minimise risk of soil erosion (SW30). 

• Limited quantities of chemicals will be stored on site. Any hazardous materials, such as laboratory 

chemicals, will be stored in designated areas in accordance with their safety data sheets (GW04). 

• Handling of concentrated flocculant and any hazardous materials will be done in accordance with 

safety data sheet recommendations (GW05). 

• Hazardous materials will be transported in accordance with the Australian Code for the Transport 

of Dangerous Goods by Road and Rail (NTC, 2017) (GW12). 

• Hazardous waste will be removed from site by a licensed contractor for treatment or disposal in 

an approved facility in accordance with licence and regulatory requirements (GW06). 

• Inductions and training will be provided to all relevant project personnel on the safe storage, 

handling and transport of dangerous goods and in emergency management (GW08). 

• Bunding for the fuel storage area (fuel farm) will be in accordance with Australian Standard 

1940:2004 (AS, 2004). The capacity (i.e., bund height), storage, stormwater control and 

maintenance, and operation of bunded areas will comply with EPA bunding guidelines (EPA 

Victoria, 2015) (TE26). 

• Rainfall runoff water from vehicle workshop floors, vehicle service areas and fuelling areas will be 

captured and directed to an interceptor trap to extract hydrocarbons, prior to treated water being 

discharged to the drain and sump network. The trap will be emptied of hydrocarbons routinely by 

a licensed contractor for disposal offsite at a licensed facility (SW21). 

• Ephemeral drainage gullies will be revegetated in areas downstream of future mining activities 

prior to operations commencing to increase landscape stability and specifically mitigate (SW34): 

- Effects of a moderate increased flow velocity downstream of the mine operations and the final 

landform.  

- Potential effects of tunnel erosion downstream of the mine void boundary where soil 

treatment is not planned.  

- Effects of sediment starvation by reducing sediment transport and encouraging deposition. 

• If during successive storm events, water management dams are required to be drawn down at a 

rate greater than can be achieved by the process water demand, mine contact water will be 
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treated at a rate of 24 ML/day prior to discharge to the freshwater storage dam. Mine contact 

water will be treated to meet licence requirements prior to discharge offsite (SW33). 

• Sediment traps and dams will be cleaned at regular intervals, and following storm events and high 

rainfall events, to maintain the efficiency of the infrastructure (SW40). 

9.3.4.3 Summary of residual impacts 

With the implementation of mitigation measures, residual impacts to surface water levels and quality 

during construction include: 

• Groundwater and surface water extraction: Approximately 1.5 GL of water will be required 

annually during construction and surface water extraction will be restricted to days between July 

and October when flows exceed 1,400 ML/day. Groundwater drawdown in the Mitchell River 

alluvium aquifer from groundwater extraction from the Latrobe Group Aquifer is not expected to 

impact Mitchell River baseflows. Reduced flow rates in the Mitchell River from project 

groundwater or surface water extraction will be managed so as not to impact water availability for 

licenced or other users (including members of the public) or water dependent ecosystems 

(including Michell River and the Gippsland Lakes). Extraction will not alter the salinity profile 

within Jones Bay and Lake King of the Gippsland Lakes and the ecosystem health and other 

beneficial uses will not be impacted.  

• Altered catchment size and runoff contribution: Land disturbance, changes to the natural 

topography and retention of runoff will reduce the frequency of flows in drainage gullies in the 

project area and rainfall runoff reporting to the Mitchell and Perry river catchments. During 

construction, only two water management dams will be active, no mine voids will collect rainfall 

runoff, and water diversions for active mining areas will not yet be installed. Changes to the 

natural topography will be less pronounced in construction compared to operations, with less 

runoff retained onsite and so less impact to the Mitchell and Perry river catchments (see 

Section 9.3.6.3). Reduced runoff from altered topography and surface water management 

infrastructure will not impact water availability for licenced and other users of the Mitchell and 

Perry rivers, and is not expected to impact the beneficial uses of remnant surface water ponds 

downstream of the project area, or the critical components, processes and services/benefits that 

make up the ecological character of the Gippsland Lakes Ramsar site. 

• Flood risk: Changes to the natural topography and surface water management infrastructure 

(i.e., bunds, diversions, sediment ponds) could alter the drainage pathways and the flood storage 

capacity within the project area, potentially increasing the flood risk. Altered topography and 

surface water management infrastructure during construction will have less of an impact to the 

flood risk when compared to operations (see Section 9.3.6.3). 

• Spillway discharge from sediment ponds: Sediment-laden runoff from construction areas will 

be captured by surface water management infrastructure and directed to sediment ponds. 

Spillway discharges from sediment ponds may occur during construction, increasing sediment 

transport to the Mitchell River. The estimated concentration of sediments in runoff during a storm 

event (up to 941 mg/L after 30 minutes of settling) is predicted to have no measurable effect on 

background TSS levels in the Mitchell River due to the high background flows rapidly diluting the 

sediment. Increased sediment transport from spillways discharges of sediment ponds are not 

expected to impact the beneficial uses of the Mitchell and Perry rivers or the downstream Lake 

King and Lake Wellington of the Gippsland Lakes. 
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9.3.5 Risk assessment – operations 

The risks to surface water values during operations has been determined based on implementation of 

the proposed mitigation and are summarised in Table 9.9. 

All risks were assessed as low or very low, except for one moderate risk for impacts to the Perry River 

catchment, due to a structural failure of the temporary TSF. Such as failure would release tailings 

material to the Perry River catchment. The consequence of such an event would be extreme, 

although the likelihood of a failure occurring is rare (i.e., the event – in this case a failure – is 

theoretically possible on this project, and has occurred elsewhere, but is not expected to occur over 

the period of operation of the temporary TSF). 

Table 9.9 Surface water risk assessment – operations 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Surface water availability and flow 

Reduced flow rates in the Mitchell River from 
project extraction impacting water dependent 
ecosystems, recreation, aesthetic enjoyment and 
traditional/spiritual values. 

SW01, SW03, 
SW23, SW28, 

SW35 

Rare Moderate Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting other winterfill 
licence holders. 

SW01, SW03, 
SW23, SW28 

Possible Minor Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting on the Woodglen 
ASR site.  

SW01, SW03, 
SW23, SW28 

Rare Major Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting other licenced users 
(primarily year-round irrigators). 

SW01, SW03, 
SW23, SW28 

Rare Major Low 

Reduced flow rates in the Mitchell River from 
project extraction altering the salinity profile 
within Jones Bay and Lake King of the Gippsland 
Lakes, adversely affecting ecosystem health and 
other beneficial uses. 

SW01, SW03, 
SW23, SW28 

Rare Moderate Low 

Groundwater drawdown from project extraction 
transmitting to overlying surficial alluvial aquifers, 
reducing baseflow to the Mitchell River and/or 
Perry River impacting licenced users and other 
beneficial uses. 

GW02, SW23, 
SW28 

Rare Major Low 

Groundwater drawdown from project extraction 
causing reduced discharge from the Mitchell 
River or Perry River to Gippsland Lakes leading 
to adverse effects on biodiversity values of the 
Ramsar site. 

GW02, SW23, 
SW28 

Rare Major Low 

Groundwater mounding leading to increased 
baseflow to the Mitchell River and altered stream 
hydrology and adverse effects on beneficial 
uses. 

SW04, SW22, 
SW23 

Likely Negligible Low 
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Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Retention of mine contact water for onsite 
management reducing rainfall runoff reporting to 
Mitchell River and Perry River leading to reduced 
surface water availability for licenced users.  

SW03 Rare Major Low 

Retention of mine contact water for onsite 
management reducing frequency of flows in the 
ephemeral drainage gullies causing loss of 
beneficial uses of remnant surface water ponds 
downstream of project area. 

SW35 Unlikely Moderate Low 

Altered catchment size leading to reduced runoff 
contribution to the Mitchell or Perry rivers 
impacting water availability for licenced and other 
users. 

SW03 Possible Negligible Very low 

Altered topography and surface water 
management infrastructure leading to increased 
flood risk on site. 

SW02 Possible Minor Low 

Altered topography and surface water 
management infrastructure leading to increased 
flood risk for Mitchell and Perry river catchments. 

SW02 Possible Negligible Very low 

Surface water quality 

Spillway discharge of mine contact water 
management dams and discharge in the 
ephemeral drainage gullies impacting on 
beneficial uses.  

SW04, SW05, 
SW10, SW11, 
SW33, SW36 

Possible  Negligible  Very low 

Spillway discharge of mine contact water 
management dams and discharge of mine 
contact water to the Mitchell River and Perry 
River impacting on the beneficial uses. 

SW04, SW05, 
SW10, SW11, 
SW32, SW33, 

SW36 

Possible Negligible Very low 

Spillway discharge of mine contact water 
management dams and discharge of mine 
contact water to Lake King (via Mitchell River) 
adversely impacting beneficial uses. 

SW04, SW05, 
SW10, SW11, 
SW32, SW33, 

SW36 

Unlikely Negligible Very low 

Spillway discharge of mine contact water 
management dams and discharge of mine 
contact water to Lake Wellington (via Perry 
River) and Lake King (via Mitchell River) 
adversely impacting beneficial uses. 

SW04, SW05, 
SW10, SW11, 
SW32, SW33, 

SW36 

Unlikely Negligible Very low 

Spillway discharge from sediment ponds 
resulting in increased sediment transport to 
Mitchell River impacting on the beneficial uses of 
Mitchell River and Lake King. 

SW04, SW05, 
SW08, SW09, 
SW10, SW40 

Possible Negligible Very low 

Spillway discharge from sediment ponds 
resulting in increased sediment transport to Perry 
River and impacting on the beneficial uses of 
Perry River and Lake Wellington. 

SW04, SW05, 
SW08, SW10, 
SW11, SW40 

Possible Negligible Very low 

Discharge of tailings seepage via groundwater to 
the Mitchell River and/or Perry River, impacting 
on the beneficial uses of surface water (and 
receiving water of the Gippsland Lakes). 

SW04, SW22 Unlikely Negligible Very low 
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Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Structural failure of temporary TSF resulting in 
release of tailings material impacting on the 
Perry River catchment. 

SW05, SW12, 
SW22 

Rare Extreme Moderate 

* See mitigation measures in Section 9.3.4.2 and Section 9.3.6.2. 

9.3.6 Impact assessment – operations 

During operations, approximately 3 GL of water will be required annually from either the Mitchell River 

or Latrobe Group Aquifer (or a combination of both). The project will be operated to use water as 

efficiently as possible and recover mine contact water and sediment-laden runoff for reuse where 

practicable (see Figure 3.17 in Section 3.7.4).  

During operations, 19 water management dams will be located across the project area over the life of 

the project to capture runoff from undisturbed areas upstream or from rehabilitated areas (undisturbed 

water management dams), or runoff downstream of the active mining and other disturbed areas (mine 

contact water management dams) (see Figure 3.15). Undisturbed runoff will be diverted downstream 

of the project area and mine contact runoff transferred to the process water dam for reuse. Capturing 

runoff prevents this water from travelling offsite and potentially impacting receiving waterways. The 

number of operational dams is dependent on the configuration of active mining areas. Figure 3.16 in 

Chapter 3: Project description provides an indicative staging of water management dams over the life 

of the mine. The function of each dam may change between undisturbed water and mine contact 

water management depending on the location relative to active mining areas and rehabilitated land. 

Mining activities during operations will involve major earthworks and further changes to the natural 

topography which may alter drainage conditions. Surface water flows within the project area may 

change as well as the drainage of water offsite. Changes will be temporary, as active mining areas 

move within the project area and are then progressively rehabilitated. Sediment-laden runoff will be 

captured in sediment ponds and pumped to the process water dam.  

The sediment ponds and water management dams will be decommissioned in an area once 

monitoring demonstrates that water quality controls are no longer required, anticipated to be 

approximately two years following final shaping, seeding and mulching. Runoff may not always be 

captured on the downhill side of containment structures, such as surface water drains and road 

batters. In these instances, the batter will undergo soil conditioning and be topsoiled and revegetated 

as soon as possible to minimise potential for sediment-laden runoff. Options such as seeding, 

hydromulching and other spray emulsions will be considered and trialled for their effectiveness during 

operations. 

9.3.6.1 Issues and potential impacts 

Issues and potential impacts to surface water availability and flows during operations are: 

• Groundwater or surface water extraction reducing Mitchell River flows and impacting surface 

water availability for licenced and other users including members of the public (see 

Section 9.13.3) and water dependent ecosystems (including Gippsland Lakes, see Section 9.1.3). 

• Groundwater mounding from seepage of water from onsite dams and tailings leading to increased 

baseflow to the Mitchell River and impacting beneficial uses.  
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• Retention of mine contact water for onsite management and changes to the natural topography 

altering runoff contribution to ephemeral drainage gullies and to Mitchell and Perry rivers and 

impacting water availability for licenced and other users. 

• Altered topography and surface water management infrastructure leading to increased flood risk 

onsite or for wider catchments (Mitchell and Perry) impacting surrounding land uses. 

Issues and potential impacts to surface water quality during operations are: 

• Spillway discharge of mine contact water management dams and sediment ponds increasing 

sediment transport to Mitchell and Perry rivers impacting on the beneficial uses of the rivers and 

downstream Lake King and Lake Wellington. 

• Discharge of tailings seepage via groundwater to the Mitchell River impacting on the beneficial 

uses of the river and the receiving waters of the Gippsland Lakes. 

• Structural failure of the temporary TSF resulting in a release of tailings material to the Perry River 

catchment.  

Each of these issues and impacts are discussed below. 

Surface water availability and flows 

Groundwater extraction and mounding impacting Mitchell River baseflow 

As detailed in Section 9.3.4.1 for the construction phase, changes to groundwater levels resulting 

from groundwater extraction for operations water supply could impact flow rates in the Mitchell River 

and impact on surface water availability for licenced and other users. The groundwater modelling 

shows that during operations, groundwater levels in the alluvial aquifer may decrease by 0.25 m as a 

result of project groundwater extraction, which would be offset by the estimated 0.31 m increase in 

levels from localised groundwater mounding (EMM, 2020b). The overall predicted increase in 

groundwater levels (0.06 m) would result in a minor increase in flows in the Mitchell River, and is not 

expected to impact on any beneficial uses. 

Surface water extraction from Mitchell River 

As detailed in Section 9.3.4.1 for the construction phase, extraction of surface water from the Mitchell 

River for operations water supply under a winterfill licence may impact on water availability for 

licenced and other users, and environmental flows for the Mitchell River, Gippsland Lakes and Jones 

Bay. Extraction is subject to the granting of a winterfill licence by the relevant regulators and would 

only occur in line with the conditions, timings, and limits detailed in the licence.  

Extraction would only be permitted at flow rates significantly greater than the environment flow target 

(15 ML/day) and threshold for restrictions to year-round licenced users (185 ML/day). The project is 

not expected to impact on licenced users or other beneficial uses of Mitchell River. Project extraction 

could result in the winterfill threshold being reached marginally quicker, reducing water availability for 

other winterfill licenced users. Just 0.53% of winterfill days would be affected by an additional 

24 ML/day allocation (see Section 9.3.4.1). The extraction of water during operations is predicted to 

have a negligible effect on the rate at which the winterfill threshold is reached and on water availability 

for other winterfill licenced users. 

As detailed in Section 9.3.4.1, the project water requirements will not compete, or restrict, the supply 

of water for year-round licence holders or the Woodglen ASR project.  
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As for construction (see Section 9.3.4.1), extraction of surface water consistent with winterfill licence 

requirements will not impact on the environmental flow requirements of the Mitchell River, the 

Gippsland Lakes or Jones Bay. No critical components, processes or services/benefits that make up 

the ecological character of the Gippsland Lakes will be impacted by surface water extraction during 

operations. 

Altered catchment size and runoff contribution 

As detailed in Section 9.3.4.1 for the construction phase, changes to the natural topography and 

retention onsite of mine contact water will reduce the frequency of flows in drainage gullies in the 

project area and reduce the volume of rainfall runoff reporting to the Mitchell and Perry river 

catchments. For the year 8 mining scenario, modelling indicated a reduction of approximately 0.02% 

and increase of approximately 1% in annual flow volumes downstream of the project area for the 

Mitchell River and Perry River, respectively (Water Technology, 2020c). The effect on the receiving 

waterways is negligible and not predicted to impact Mitchell River licenced users or Perry River 

beneficial uses. 

Kalbar will apply mitigation through freshwater offsets, pending approval of a winterfill licence. Water 

runoff contacting areas disturbed by mining activities and captured in mine contact water 

management dams will be offset by the release of water from the freshwater storage dam to the 

relevant catchment. Water from the mine contact water management dams will be treated before 

being pumped to the freshwater storage dam to meet the discharge requirements (water quality 

objectives) of the river. The water quality objectives will be developed based on existing baseline 

levels, in accordance with Section 17.3(a) of the SEPP (Waters). Freshwater will be transferred to the 

Mitchell River via the transfer pipeline that extracts water from the Mitchell River during the winterfill 

period, and to the Perry River (where applicable) via transfer to the tributary of Honeysuckle Creek 

within the project area. The Mitchell and Perry river catchments are not expected to be adversely 

impacted by the altered catchment size and reduced runoff contribution during operations. 

Kalbar will also undertake periodic monitoring of surface water levels, quality and ecosystem health 

downstream of the project area within drainage gullies. Adaptive management will be implemented in 

response to any issues identified during monitoring, including release of offset water to drainage 

gullies (which would typically be returned to the Mitchell River), in a controlled manner. Onsite gullies 

are not expected to be impacted by the altered catchment size and reduced runoff during the 

operations phase of the project. 

Flood risk 

Land disturbance and earthworks during operations, including progression of the mine voids, will alter 

drainage pathways and flood storage capacity within the project area. 

Flood modelling was conducted based on a 1:100-year event and under snapshot scenarios 

representative of conditions expected in years 5, 8 and 15. The scenarios chosen presented a 

‘worst-case’ assessment (Water Technology, 2020a). A maximum flood level increase of up to 

300 mm was predicted in the project area in response to altered topography and the installation of 

water management infrastructure. Downstream of the project area, the observed changes were 

typically not measurable, except for year 15 where water level increases of less than 100 mm and 

velocity increases up to 0.1 m/s were predicted.  

The predicted changes in velocity, water level and flow are not expected to alter flood impacts when 

compared to the baseline conditions. 
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Surface water quality 

Spillway discharge from mine contact water management dams and sediment ponds 

As detailed in Section 9.3.4.1 for the construction phase activities, mining and processing activities 

(e.g., excavating and transporting overburden and ore) could mobilise fine material in surface runoff 

and drainage, leading to impacts downstream through sedimentation in watercourse. Diversion drains 

will be installed upstream of mining areas to reduce the volume of water contacting the ore. Sediment 

ponds and surface water management infrastructure such as drains with scour-resistant materials will 

be constructed downstream of mining areas to reduce erosion and sediment releases from the project 

area. As for the construction phase, onsite gullies and receiving waterways (the Mitchell River, Perry 

River and Gippsland Lakes) will not be impacted by onsite erosion. 

A site water balance was developed by EMM (2020a) to describe the surface water design objectives 

of the project’s water management system, and to assess the effectiveness of the surface water 

management design concepts. The ability of a water management dam to retain mine contact water is 

attributed to its design capacity and how well the water management system draws down storage 

levels prior to significant rainfall events. These two elements contribute to the probability of the 

storage capacity being exceeded and a spillway discharge occurring in any one year, defined as the 

AEP.  

Once the process water circuit is commissioned, the sediment ponds and water management dams 

will be emptied following storm events using pumps fitted with flow meters. During extreme and 

successive rainfall events, water levels in onsite mine contact water management dams could rise 

above the maximum design operating level, and potentially discharge mine contact water via 

engineered spillways to downstream catchments. To reduce the potential for overflows, captured 

runoff water would be pumped to the water treatment plant and treated water directed to the 

freshwater storage dam.  

The conceptual site water balance predicted that spillway discharge from water management dams in 

the project area could occur once in every 39 years, equivalent to an AEP of approximate 2.5%. A 

works approval or licence is required for any controlled discharge of water offsite. A draft works 

approval application has been prepared and is provided in Attachment D. 

Mine contact water is predicted to have a sediment load of up to a maximum TSS of 474 mg/L, and 

maximum concentrations of total phosphorous (0.11 mg/L), dissolved aluminium (1.08 mg/L), 

dissolved chromium (0.02 mg/L) and dissolved copper (0.002 mg/L) above the Australian and New 

Zealand Environment and Conservation Council (ANZECC) (2018) 95% aquatic ecosystem protection 

trigger value. These metals were reported to exceed the ecosystem criteria in the natural, pre-mining 

condition, although at a lower level (Water Technology, 2020b). The total phosphorous levels for 

existing runoff were reported as slightly greater (0.12 mg/L) than the estimated maximum 

concentrations from mine contact water. Nutrients (nitrate and phosphorus) are common 

contaminants associated agricultural practices which have occurred, and continue, in the project area.  

Water Technology (2020b) modelled the potential impact of overflow discharges on the receiving 

waters of the Mitchell and Perry rivers. The modelling showed that the release of water from mine 

contact water management dams did not increase contaminant concentrations in the Mitchell or Perry 

rivers above background levels for sediment, nutrients and heavy metals (Water Technology, 2020c). 

The estimated frequency of mine contact water release to the Perry River catchment is approximately 

once every 100 years. The impact to beneficial uses of Mitchell and Perry rivers from contaminants in 

overflow water from the project area is very low. 
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Additional modelling demonstrated that should a discharge of mine contact water occur to the 

receiving waters of Gippsland Lakes, no measurable increase in concentrations of dissolved metals 

and nutrients would occur. A potential 0.03% to 0.06% increase to the average Mitchell River 

sediment load was predicted, if a spillway discharge event were to occur, resulting in an average 

increased sedimentation rate of 0.0000000000025 mm/year. The likelihood of an increased 

sedimentation rate occurring in the Mitchell River is approximately once every 50 years (project life is 

15 years). Assuming this additional sediment enters Lake King via the Mitchell River at this rate, no 

measurable impact would occur on the Gippsland Lakes, which has a baseline sedimentation rate of 

0.0006 m/year. None of the critical components, processes or services/benefits of the Ramsar site 

(described in Table 8.16 of Section 8.2.4) will be impacted by the potential release of water from mine 

contact water management dams or sediment ponds. 

Tailings seepage 

The placement of tailings in the mine void is predicted to result in seepage to the unconfined 

Coongulmerang Formation aquifer, which has the potential to alter stream hydrology in the Mitchell 

River, reduce the water quality in the Mitchell River and/or Perry River and adversely impact 

biodiversity values of the Gippsland Lakes.  

Groundwater modelling conducted by EMM (2020b) predicts a 1.1% (0.72 ML/day) increase in 

baseflow to the Mitchell River as a result of tailings seepage. This increase is of negligible 

consequence to the Mitchell River flow over the mine life. Given the similarity between infiltration 

water quality and that of groundwater, the seepage of tailings from the mine void is not expected to 

alter groundwater quality of the Coongulmerang Formation aquifer (see Section 9.2.3.1).  

Groundwater migration and baseflow discharge is the sole transport mechanism connecting tailings 

disposal with the Mitchell River and Perry River systems, and their receiving waters, including the 

Gippsland Lakes Ramsar site. As water quality in the rivers is not expected to be impacted by tailings 

seepage, the receiving waters, about 50 km downstream, will also not be impacted.  

Temporary tailings storage facility failure 

A TSF will be constructed to provide temporary storage capacity for approximately five years of 

tailings production. The facility will be designed, constructed and operated in accordance with the 

relevant ANCOLD Guidelines on the Consequence Categories for Dams (October 2012). 

The temporary TSF will be located mostly within the Perry River catchment with some surface runoff 

flow reporting to the Mitchell River catchment. Impacts from a failure of the facility would be expected 

to mostly extend from the project area, down the ephemeral Honeysuckle Creek tributary to the Perry 

River. Some of the discharge may feasibly reach the Mitchell River. 

The failure of all or part of the temporary TSF could result in a slurry of fines tailings washing from the 

facility into stream channels and gullies. Some of this material would be captured in the water 

catchment dams within the project area. There is a risk that these dams would not contain all of the 

material lost from the TSF. Some of the material could overtop the dams and travel into downslope or 

downstream environments, leading to fines tailings entering waterways outside the project area, 

predominantly the Perry River. These waterways would experience a ‘pulsed’ increase in sediment 

load, and deposition within the river following failure of the TSF. Fines tailings deposited in the 

waterways would smother riparian and downstream aquatic habitats and likely lead to native fauna 

mortality. 

In the event of a TSF failure, fines tailings material would be mechanically removed from the water 

catchment dams and downslope environments, as far as practicable. Material unable to be removed, 
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could be washed into the Perry River (and to a lesser extent the Mitchell River) during subsequent 

rain events, resulting in additional sediment load and sediment deposition in these river systems.  

The potential environmental consequences associated with a TSF failure would be extreme, defined 

as long-term (e.g., greater than 20 years) and potentially irreversible impact (e.g., severely affecting 

the viability or sustainability of the value) that is widespread (e.g., extending well beyond the study 

area, possibly at a catchment-wide and/or regional scale). 

A TSF failure would be a rare event, and the Perry River catchment and Gippsland Lakes Ramsar site 

are highly unlikely to be impacted given the standards required for design and operation of such a 

facility, and short period of proposed operation.  

9.3.6.2 Proposed mitigation 

In addition to the mitigation proposed to be implemented during construction, the following measures 

are proposed for operations: 

Surface water availability and flows 

• Water will be recovered and reused where practicable (such as runoff from ore stockpiles and 

supernatant water from the temporary TSF and tailings areas within the mine voids) (SW23). 

• Mine contact water from outside of the mine void, temporary TSF or process water dams that is 

retained in water management dams will be offset by releasing the same volume of water from 

the freshwater storage dam. Water will be released downstream of the project area (to the Perry 

River catchment) or directly to the Mitchell River via the pipeline from the freshwater storage dam 

(SW03). 

• An adaptive management strategy will be implemented, based on water quality and quantity 

monitoring results, to determine whether offset water that would typically be returned to the 

Mitchell River may be directed to ephemeral drainage gullies in a controlled manner (SW35). 

Surface water quality 

• The temporary TSF will be constructed using engineered cells with lined walls. Water will be 

managed using a decant system, sumps and drains to capture and reuse seepage (SW22). 

• Mine contact water management dams within the Perry River catchment will be emptied as a 

priority over those located in the Mitchell River catchment to reduce potential water quality 

impacts from a spillway discharge to the Perry River catchment (SW32). 

• The design, construction and operation of the freshwater storage dam will follow the Australian 

National Committee on Large Dams (ANCOLD) Guidelines on the Consequence Categories for 

Dams (October 2012) (SW12). 

• Aquatic and riparian vegetation will be established in minor waterways between the water 

management dams and major receiving waterways to reduce potential water quality impacts from 

release of mine contact water (SW36). 

9.3.6.3 Summary of residual impacts 

With the implementation of mitigation measures, residual impacts to surface water levels and quality 

during operations include: 

• Groundwater extraction and mounding: Approximately 3 GL of water will be required annually 

during operations. The groundwater modelling shows that during operations, groundwater levels 
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in the alluvial aquifer may decrease by 0.25 m as a result of project groundwater extraction, which 

will be offset by the estimated 0.31 m increase in levels from localised groundwater mounding. 

The overall predicted increase in groundwater levels (0.06 m) will result is a minor increase in 

flows in the Mitchell River and is not expected to adversely impact any beneficial uses of the river 

or the ecological character of the downstream Gippsland Lakes. 

• Surface water extraction: Surface water extraction will only be permitted at flow rates 

significantly greater than the environment flow target and level required for year-round licenced 

users. Extraction during operations will have a negligible effect on the rate at which the winterfill 

threshold is reached and on water availability for other winterfill licenced users. Reduced flow 

rates in the Mitchell River from project groundwater or surface water extraction are not expected 

to impact water availability for licenced or other users (including members of the public) and will 

not impact on the environmental flow requirements of the Mitchell River, the Gippsland Lakes or 

Jones Bay. 

• Altered catchment size and runoff contribution: During operations, several water management 

dams will be active, mine voids will collect rainfall runoff, and water diversions for active mining 

areas will be installed. Changes to the natural topography and runoff retained onsite could impact 

the Mitchell and Perry river catchments (see Section 9.3.6.3). For the year 8 mining scenario, 

modelling indicated a reduction of approximately 0.02% and increase of approximately 1% in 

annual flow volumes downstream of the project area for the Mitchell River and Perry River, 

respectively. Freshwater offsets and adaptive management will be implemented to lower the 

potential for reduced flow frequency in project area gullies, and loss of beneficial uses of 

downstream ponds. The effect on the receiving waterways is negligible and not predicted to 

impact Mitchell River licenced users or Perry River beneficial uses. 

• Flood risk: A maximum flood level increase of up to 300 mm was predicted in the project area in 

response to altered topography and the installation of water management infrastructure. 

Downstream of the project area, the observed changes were typically not measurable, except for 

year 15 where water level increases of less than 100 mm and velocity increases up to 0.1 m/s 

were predicted. The predicted changes in velocity, water level and flow are not expected to alter 

flood impacts when compared to the baseline conditions. 

• Spillway discharge from water management dams and sediment ponds: During extreme and 

successive rainfall events, spillway discharge from mine contact water management dams and 

sediment ponds could occur to downstream catchments. Dewatering of mine contact water dams 

in the Perry River catchment will be prioritised to reduce the potential for a spillway discharge in 

this area. Modelling showed that the release of water from mine contact water management dams 

did not increase contaminant concentrations in the Mitchell or Perry rivers above background 

levels for sediment, nutrients and heavy metals. Beneficial uses of these rivers will not be 

impacted from contaminants in overflow water from the project area. A potential 0.03% to 0.06% 

increase to the average sediment load in the Mitchell River was predicted if a spillway discharge 

event were to occur, resulting in an average increased sedimentation rate of 

0.0000000000025 mm/year. This increase would not be measurable in the Mitchell River or the 

downstream Gippsland Lakes. 

• Tailings seepage: Groundwater modelling predicted a 1.1% (0.72 ML/day) increase in baseflow 

to the Mitchell River as a result of tailings seepage and is negligible when considered over the life 

of the mine. The groundwater quality of the Coongulmerang Formation will not be impacted by 

this seepage, as infiltration water is of a similarity quality to that of the groundwater. 

• Temporary tailings storage facility failure: Failure of the tailings storage facility could lead to 

destruction of downstream aquatic habitats, and scour and/or sedimentation in the receiving 
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creeks and rivers, largely in the Perry River catchment. The likelihood of a TSF failure occurring is 

extremely low (rarely occurs for similar facilities). 

9.3.7 Risk assessment – closure 

The residual risk to surface water values during closure has been determined based on 

implementation of the proposed mitigation and is summarised in Table 9.10. All risks are very low to 

low. 

Table 9.10 Surface water risk assessment – closure 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Surface water availability and flows 

Reduced flow rates in the Mitchell River from 
project extraction impacting water dependent 
ecosystems, recreation, aesthetic enjoyment 
and traditional/spiritual values. 

SW01, SW03, 
SW23 

Rare Moderate Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting other winterfill 
licence holders. 

SW01, SW03, 
SW23 

Possible Minor Low 

Reduced flow rates in the Mitchell River from 
project extraction impacting other licenced 
users (primarily year-round irrigators). 

SW01, SW03, 
SW23 

Rare Major Low 

Groundwater drawdown from project extraction 
transmitting to overlying surficial alluvial 
aquifers, reducing baseflow to the Mitchell 
River and/or Perry River and impacting on 
licenced users and other beneficial uses. 

SW01, SW23 Rare Major Low 

Groundwater drawdown from project extraction 
causing reduced discharge from the Mitchell or 
Perry rivers to Gippsland Lakes leading to 
adverse effects on biodiversity values of the 
Ramsar site. 

GW02 Rare Major Low 

Groundwater mounding leading to increased 
baseflow to the Mitchell River and altered 
stream hydrology and adverse effects on 
beneficial uses. 

SW04, SW22, 
SW23 

Likely Negligible Low 

Altered catchment size leading to reduced 
runoff contribution to the Mitchell or Perry rivers 
impacting water availability for licenced and 
other users. 

SW03 Possible Negligible Very low 

Altered topography and surface water 
management infrastructure leading to 
increased flood risk on site. 

SW02 Possible Minor Low 

Altered topography and surface water 
management infrastructure leading to 
increased flood risk for Mitchell and Perry river 
catchments. 

SW02 Possible Negligible Very low 
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Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Surface water quality 

Discharge of tailings seepage via groundwater 
to the Mitchell or Perry rivers impacting the 
beneficial uses of surface water (and receiving 
water of the Gippsland Lakes). 

SW04, SW22 Unlikely Negligible Very low 

Spillway discharge from sediment ponds 
resulting in increased sediment transport to 
Mitchell River impacting on the beneficial uses 
of Mitchell River and Lake King. 

SW04, SW05, 
SW08, SW09, 

SW33 

Possible Negligible Very low 

Spillway discharge from sediment ponds 
resulting in increased sediment transport to 
Perry River and impacting on the beneficial 
uses of Perry River and Lake Wellington. 

SW04, SW05, 
SW08, SW11, 

SW33 

Possible Negligible Very low 

* See mitigation measures in Section 9.3.4.2, Section 9.3.6.2, and Section 9.3.8.2. 

9.3.8 Impact assessment – closure 

During closure, an estimated 375 ML of water will be required annually for ongoing dust suppression 

for a two-year period following the cessation of mining and ore processing. During this phase, water 

will be sourced from onsite water management dams and from the Mitchell River or Latrobe Group 

Aquifer as in the operations phase. The amount required will be negligible compared to operations. 

The final landform will be similar to the existing landform. All water management dams and surface 

water management infrastructure will be decommissioned, and the rehabilitated landform will be free 

draining. The largest proposed change to the landform will be the filling in of the upper reaches of 

Perry Gully with overburden material during the first three to five years of mining.  

Surface water management infrastructure will remain in place to control erosion and sedimentation 

impacts during closure activities. These structures will eventually be removed once the rehabilitated 

landforms have stabilised and no longer pose a risk to surface water quality.  

9.3.8.1 Issues and potential impacts 

Issues and potential impacts to surface water availability and flows during closure are: 

• Reduced flow rates in the Mitchell River from project groundwater or surface water extraction 

(until ceased) impacting licenced and other users including members of the public (see 

Section 9.13.3) and water dependent ecosystems (including Gippsland Lakes, see Section 9.1.3). 

• Groundwater mounding leading to increased baseflow to the Mitchell River and impacting 

beneficial uses.  

• Permanent changes to the natural topography altering runoff contribution to Mitchell and Perry 

river catchments. 

• Permanent changes to the natural topography increasing the flood risk onsite or for wider 

catchments impacting surrounding land uses. 

Issues and potential impacts to surface water quality during closure are: 
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• Discharge of tailings seepage via groundwater to the Mitchell River impacting on the beneficial 

uses of the river and the receiving waters of the Gippsland Lakes. 

• Spillway discharge from sediment ponds (until decommissioned) increasing sediment transport to 

the Mitchell and Perry rivers impacting on the beneficial uses of the rivers and downstream Lake 

King and Lake Wellington. 

Each of these issues and impacts are discussed below. 

Surface water availability and flows 

Groundwater extraction and mounding impacting Mitchell River baseflow 

As detailed in Section 9.3.6.1 for the operations phase, changes to groundwater levels resulting from 

groundwater extraction for closure water supply could impact flows in the Mitchell River. The minor 

water requirements during closure will have an equal, or lower, impact when compared to construction 

and operations. The Mitchell River and its beneficial uses will not be impacted by groundwater 

extraction or mounding during closure. 

Surface water extraction from Mitchell River 

As detailed in Section 9.3.4.1 and Section 9.3.6.1 for the construction and operations phase, project 

extraction from the Mitchell River is not expected to reduce the availability of water for licenced and 

other users. Compared to operations, the closure phase will require only a small volume of water for 

dust suppression. Extraction of water from the Mitchell River for closure will not impact any licenced or 

other users or any water dependent ecosystems (including the Gippsland Lakes). 

Altered catchment size and runoff contribution 

The water balance modelling for the post-mining scenario predicted that the total modelled runoff will 

be the same as the pre-mining scenario, with minor variations only in flows to certain creeks due to 

changes in landforms (EMM, 2020a). The permanent changes to the upper reaches of Perry Gully 

mean that approximately 120 ha of the existing catchment will drain to adjacent catchments instead of 

the gully. Moilun Creek, Simpson Gully and Lucas Creek will drain additional areas of 31, 34 and 

47 ha, respectively, as a result of the final landform (EMM, 2020a). The Lucas Creek catchment may 

receive slightly more runoff following mining (from about four additional hectares), depending on the 

final design. The permanent changes will reduce runoff to the Perry Gully from the project area by 

over 50% and will likely increase runoff volumes to Moilun Creek, Simpson Gully and Lucas Creek by 

up to about 15%. Changes are expected due to catchment boundary modifications, localised landform 

adjustments and more uniform land use across the gullies. 

Table 9.11 presents the pre- and post-mining catchment areas for each catchment associated with 

the project area. Almost all of the changes are associated with catchments that drain to the Mitchell 

River. 

Table 9.11 Pre- and post-mining catchment areas 

Catchment Pre-mining (ha) Post-mining (ha) Change (ha) Change (%) 

Long Marsh Gully (west) 121 121 0 0% 

Long Marsh Gully (east) 172 172 0 0% 

Moilun Creek 204 235 31 15.2% 
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Catchment Pre-mining (ha) Post-mining (ha) Change (ha) Change (%) 

Mitchell River (west) 13 13 0 0% 

Mitchell River (east) 34 35 1 2.9% 

Perry Gully 239 116 -123 -51.5% 

Simpson Gully 219 253 34 15.5% 

Lucas Creek (north) 94 88 -6 -6.4% 

Lucas Creek (south) 601 654 53 8.8% 

Honeysuckle Creek 577 577 0 0% 

Water Technology conducted a review of the EMM water balance results to determine the predicted 

changes in flood impacts between pre- and post-mining landscapes. Results from the modelling of 

runoff velocities from the rehabilitated Long Marsh Gully, Perry Gully, Simpson Gully, Lucas Creek 

and Honeysuckle creek catchments were assessed based on a sediment entrapment threshold for 

grassed surfaces of 1.3 m/s.  

Results of the post-mining landform velocities for a 1% AEP, one-hour event at these catchments 

were compared to the pre-mining velocities. Minor increases in velocities were observed at Simpson 

Gully (0.5 m/s) and Lucas Creek (0.2 m/s) and Perry Gully, Long Marsh Gully (east and west) and 

Honeysuckle Creek catchments showed no notable differences in flow velocity between existing and 

rehabilitated landscape (Water Technology, 2020a). Changes would not occur for a period of greater 

than two hours, with most changes occurring for an hour or less (Water Technology, 2020c). Velocity 

changes are unlikely to result in increased erosion, when the landscape is vegetated.  

Gullies are currently highly disturbed and are subject to very little flow. The altered catchment sizes 

and runoff contributions are not expected to affect the catchment systems in the long-term. 

Flood risk 

Flood modelling considered the changes to topography that will occur between the existing and 

proposed final landforms. Flood levels were shown to increase across most of the project area gullies 

between the pre-mining and final landform scenarios, ranging from 20 mm in Long Marsh Gully to up 

to 200 mm in Simpson Gully. Flooding was reduced in Perry Gully. The flood level increases (and 

reductions) could impact on the beneficial uses of onsite gullies or the wider Mitchell and Perry river 

catchments during closure.  

Surface water quality 

Spillway discharge from sediment ponds 

As detailed in Section 9.3.6.1 for the operations phase, rehabilitation activities during closure could 

mobilise fine material in surface runoff and drainage, with offsite impacts through sedimentation. 

Sediment ponds and surface water management infrastructure such as drains with scour-resistant 

materials will be constructed downstream of active rehabilitation areas, where required, to reduce 

erosion and sediment releases from the project area. The potential impacts to the Mitchell River, 

Perry River and Gippsland Lakes beneficial uses from spillway discharge from sediment ponds will be 

similar to, or less than, during construction (see Section 9.3.4.1). 
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Tailings seepage 

As detailed for the operations phase, discharge of tailings seepage via groundwater could adversely 

impact the Mitchell River and/or Perry River, and in turn, the beneficial uses of surface water (and 

receiving water of the Gippsland Lakes) (see Section 9.3.6.1). Some limited tailings seepage may 

continue following project closure, and the Mitchell and Perry rivers and the receiving waters of the 

Gippsland Lakes are not expected to be impacted by tailings seepage. 

9.3.8.2 Proposed mitigation 

In addition to the mitigation proposed during project construction and operations (see Section 9.3.4.2 

and Section 9.3.6.2), the following mitigation will be implemented during closure and post-mining:  

• Natural surface water drainage courses will be re-routed to avoid post-mining landforms, where 

practicable (SW37). 

• Surface water ponding on post-mining landforms will be avoided, where practicable, through 

appropriate slope profile design and topsoil treatments (SW38). 

• The downhill side of containment structures, such as surface water drains and road batters, will 

undergo soil conditioning and be spread with topsoil and revegetated as soon as practicable to 

minimise erosion and sediment laden runoff (SW39). 

• Hydroseeding will be used in rehabilitation areas where appropriate to stabilise the soil surface 

and minimise erosion (RH12). 

9.3.8.3 Summary of residual impacts 

With the implementation of mitigation measures, residual impacts to surface water levels and quality 

during closure include: 

• Groundwater extraction and mounding: The relatively minor water requirements during closure 

(375 ML/year) will have an equal, or lower, impact when compared to construction and 

operations. The Mitchell River and its beneficial uses will not be impacted by groundwater 

extraction or mounding during closure. 

• Surface water extraction: Extraction of water from the Mitchell River for closure will not impact 

any licenced or other users or any water dependent ecosystems (including the Gippsland Lakes), 

as no impacts are expected during operations when extraction is much greater (3 GL/year). 

• Altered catchment size and runoff contribution: The permanent changes to the upper reaches 

of Perry Gully mean that approximately 120 ha of the existing catchment will drain to adjacent 

catchments instead of the gully, reducing runoff to the gully from the project area by over 50%. 

Moilun Creek, Simpson Gully and Lucas Creek will drain additional land areas, increasing runoff 

volumes to these catchments by up to about 15%. Runoff velocity changes within each catchment 

are predicted to be minor once gullies are vegetated and are not expected to increase erosion 

rates. Gullies are currently highly disturbed and subject to very little flow. The altered runoff 

contributions are not expected to adversely affect the receiving waterbodies in the long-term. 

• Flood risk: Flood levels will increase across the majority of the project area gullies between the 

pre-mining and final landform scenarios, ranging from 20 mm in Long Marsh Gully to up to 

200 mm in Simpson Gully. Flooding would be reduced in Perry Gully. The flood level increases 

(and reductions) could impact on the beneficial uses of onsite gullies or the wider Mitchell and 

Perry river catchments during closure. The closure and rehabilitation plans will include measures 

to manage flood risk including the need for vegetation buffers to manage the velocity of water 
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flowing through the gullies and to control potential erosion. Flood risk mapping of the final 

landform will also help inform post-closure land use and the placement of infrastructure. 

• Spillway discharge from sediment ponds: Spillway discharge from sediment ponds is not 

expected to impact the beneficial uses of the Mitchell and Perry rivers or the downstream Lake 

King and Lake Wellington of the Gippsland Lakes. Impacts will be similar to, or less than, those 

described for construction. 

• Tailings seepage: As detailed in the operations phase, the Mitchell and Perry rivers and the 

receiving waters of the Gippsland Lakes are not expected to be impacted by tailings seepage. 

9.3.9 Monitoring and reporting 

A baseline surface water monitoring program has been implemented since 2017 at drainage lines 

within the project area and adjacent rivers and will continue until the start of construction. Monitoring 

will be conducted to measure the project’s environmental performance during construction, operations 

and closure (including decommissioning, rehabilitation and post-closure). Monitoring results will be 

reported to relevant regulators as per the water risk treatment plan within the draft Work Plan (see 

Attachment B).  

The monitoring program for surface water will include the following: 

• Continuous monitoring (via data loggers) of pre-construction flow rates at DELWP gauging 

stations on Mitchell River and initially at Honeysuckle Creek eastern tributary, Moilun Creek 

tributary and Perry Gully; and daily monitoring at DELWP gauging station on Mitchell River during 

construction, operations and active rehabilitation. 

• Quarterly analysis of pre-construction water quality at five established monitoring sites on Mitchell 

River; quarterly at two locations on Perry River (to be agreed with regulators) and twice per year 

(if water is present) initially at Honeysuckle Creek eastern tributary, Moilun Creek tributary and 

Perry Gully. 

• Analysis of surface water quality during construction, operations, closure and post-closure: 

- Every two months initially, then quarterly thereafter (until site relinquishment) with agreement 

from the regulator at five established monitoring sites on Mitchell River. 

- Every two months initially, then quarterly thereafter (until site relinquishment) with agreement 

from the regulator at two locations on Perry River to be agreed with regulators (one location 

upstream and one downstream of the confluence of Honeysuckle Creek and Perry River). 

- Every two months (if water is present) at two locations within each impacted drainage line 

inside the project area (locations to be agreed with regulators). 

- Following significant rainfall events (when rainfall received at the mine site exceeds 60 mm 

within a 24-hour period, which corresponds approximately to a 100% AEP) and when water is 

available to sample at six established monitoring locations within the project area in 

undisturbed catchments. 

• Analysis of water quality discharged from water storages at least daily during discharge and for a 

minimum of five days at upstream and downstream sampling locations following cessation of 

discharge. Monitoring at the point of discharge, the nearest accessible point to receiving waters 

and (if applicable), upstream of the water storage. 

• Quarterly radionuclide analysis of groundwater bores. 

• Analysis of water quality in mine contact water dams twice yearly and no less than 72 hours 

before each discharge event. 
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• Daily recording of water levels within mine contact dams.  

• Daily monitoring (when the pump is operating) of water extraction (winterfill) at the water 

extraction point during construction, operations and closure. 

• Twice yearly observations of quantity of sediment, and field and laboratory testing of water 

quality, in sediment detention ponds, including once in October each year. 

• Visual observations of evidence of gullying or other instability annually and prior to finalising 

design of infrastructure within 100 m of an existing drainage line; initially at Honeysuckle Creek 

eastern tributary, Moilun Creek tributary and Perry Gully, and thereafter at three points in gullies 

affected by or going to be affected by mining. 

• Visual observations to assess stability of waterways within or immediately adjacent to operational 

areas, taken at the furthest accessible downstream point within the mining licence area two-yearly 

and following major rainfall events (when 72-hour rainfall exceeds 136 mm, which corresponds 

approximately to a one in five year 72-hour event). Observations at Perry Gully, Simpson Gully, 

Lucas Creek, Long Marsh Gully, Moilun Creek and an unnamed tributary of Honeysuckle Creek. 

• Annual audit of the freshwater storage dams, temporary TSF and other water management dams 

to assess the integrity of the structures.  

• Weekly visual inspections of the freshwater storage dams, temporary TSF and other water 

management dams to identify any areas of poor structural integrity.  

Surface water monitoring will be conducted for at least five years post-closure and may continue for 

up to 20 years, depending on the outcome of discussions with Earth Resources Regulation and 

relevant catchment management authorities.  

Monitoring will inform the review of management control effectiveness. Any non-compliances with the 

defined acceptance criteria for protection of the surface water values (outlined in Table 9.12) will be 

investigated and additional mitigation measures will be implemented as required. 

Table 9.12 Water quality acceptance criteria for protection of surface water values 

Surface water value Acceptance criteria Source of criteria 

Water dependent 
ecosystems and species 
(slightly to moderately 
modified) 

Surface waters will not be affected to the extent 
that the level of any environmental quality 
indicator is greater than the level of that indicator 
for the specific water body or section of water 
body specified in SEPP (Waters), unless 
concentrations in the receiving water already 
exceed the value specified in the SEPP.  

ANZECC 2000 (updated 2018) 
– Australian Water Quality 
Guidelines for Aquatic 
Protection – T95% SEPP 
(Waters) 

Human consumption after 
appropriate treatment 

Receiving waters will not be affected to the 
extent that the level of any water quality indicator 
is greater than the level of that indicator specified 
for raw water for drinking water supply in the 
guidelines, or will not exceed average pre-mining 
water quality concentrations in the receiving 
water for a given parameter (whichever is the 
greater). 

The constituents of the receiving water will not be 
affected in a manner or to an extent that leads to 
tainting. 

Australian Drinking Water 
Guidelines 6, (2011), updated 
2018, National Health and 
Medical Research Council 
(NHMRC). 
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Surface water value Acceptance criteria Source of criteria 

Agricultural water supply Surface receiving waters will not be affected to 
the extent that the level of any environmental 
quality indicator is greater than the level of that 
indicator specified for irrigation or livestock in the 
ANZECC Guidelines (unless concentrations in 
the receiving water already exceed these 
values). 

ANZECC 2000 – Australian 
Water Quality Guidelines for 
Irrigation Water Quality 

ANZECC 2000 – Australian 
Water Quality Guidelines for 
Fresh and Marine Waters – 
Guidelines for Livestock 
Watering. 

Human consumption of 
aquatic foods 

If an environmental quality objective is not 
specified, then an objective specific for water 
dependent ecosystems and species becomes 
the objective. 

ANZECC 2000 – Aquaculture 
and human consumption of 
aquatic foods & Australia New 
Zealand Food Standards Code. 

Aquaculture If an environmental quality objective involves the 
alternatives of a numerical limit provided for the 
protection of aquaculture, or a numerical limit for 
the protection of other beneficial uses, whichever 
limit is the most protective applies. 

ANZECC 2000 – Aquaculture 
and human consumption of 
aquatic foods. 

Industrial and commercial Surface receiving waters will not be affected to 
the extent that the level of any water quality 
indicator is greater than the level of that indicator 
specified for industrial water quality in the 
guidelines. 

Consideration must be given to 
Section 2.2.4 of the SEPP 
(Waters) for guidance on 
deriving guidelines where no 
guidelines currently exist. 

Water-based recreation 
(primary and secondary 
contact, aesthetic 
enjoyment) 

Surface receiving waters will not be affected to 
the extent that the level of any water quality 
indicator is greater than the level of that indicator 
specified for primary contact recreation specified 
in the SEPP (Waters). 

Surface receiving waters will not be affected to 
the extent that the water is rendered unsuitable 
for aesthetic enjoyment in line with criteria 
outlined in SEPP (Waters). 

NHMRC 2008 – Guidelines for 
Managing Risks in 
Recreational Water 

Traditional Owner and 
cultural and spiritual values 

Water quality that protects the cultural values of 
Traditional Owners and is suitable for cultural 
and spiritual needs and will ensure cultural, 
spiritual and ceremonial practices can continue in 
line with criteria outlined in SEPP (Waters). 

No water quality guidelines are 
provided. 

9.3.10 Conclusion 

The assessment determined potential impacts to the availability and beneficial uses of surface water 

in the study area as a result of project activities, including to water dependent ecosystems, such as 

the Gippsland Lakes Ramsar site (see Section 9.1: Terrestrial and aquatic biodiversity). The 

assessment considered all activities proposed during the construction, operations and closure phases 

of the project. 

The project will be managed to maximise water efficiency, prevent release of mine contact water 

offsite and maintain environmental flows through clean water diversions. Mitigation is proposed to 

avoid or reduce impacts to beneficial uses of the onsite drainage gullies and downstream waterways 

including the Mitchell River, Perry River, Providence Ponds and the Gippsland Lakes. Mine contact 

and sediment-laden water will be captured in water management dams for reuse in the process water 

system and surface water extraction will meet the conditions, timing and limits detailed in any licence 

issued by Southern Rural Water. Project impacts will be monitored against the predicted impacts via a 

detailed surface water monitoring program to be implemented for the life of project.  
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During construction, surface water runoff will be managed to prevent, or substantially reduce the 

volumes of sediment laden water entering watercourses draining the project area. Surface water 

management infrastructure and associated monitoring will mean that no adverse impacts are 

expected downstream. During operations, stormwater that comes into contact with a mine void and 

mining activity areas, that may contain some elevated metals concentrations, could be released 

during a storm event. Mitigation measures and adaptive management plans will be implemented to 

minimise the impacts to receiving waterways from potential spillway discharges. While the potential 

impacts to the Perry River due to a structural failure of the temporary TSF would be significant, the 

likelihood of such a failure occurring is rare.  

None of the critical components, processes or services that make up the ecological character of the 

Gippsland Lakes Ramsar site will be impacted by the potential elevated sedimentation rates, elevated 

levels of nutrients, or changes in water flows into the lakes. 

Overall, project activities are not expected to significantly impact the beneficial uses of surface water 

values in the project area, and downstream catchments and receiving waterbodies. 
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9.4 Air quality 

This section identifies the issues and potential impacts of the project with respect to air quality and is 

based on the findings of the Air Quality and Greenhouse Gas Assessment prepared by Katestone 

(Appendix A004). 

The EES scoping requirements include the following draft evaluation objective relevant to air quality: 

• Amenity and environmental quality: To protect the health and wellbeing of residents and local 

communities, and minimise effects on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

This objective has guided the assessment undertaken to determine the potential issues and impacts 

of project activities on air quality.  

Potential impacts of predicted changes to air quality on sensitive receptors are addressed in other 

sections of this chapter and include impacts on irrigated horticulture production (Section 9.11: 

Agriculture and horticulture) and rainwater tanks (sections 9.13.3.2 and 9.13.5). Potential human 

health impacts are assessed in the Human Health Impact Risk Assessment (refer to Section 9.13.5).  

9.4.1 Assessment method 

The assessment of potential impacts of the project with respect to air quality was undertaken 

consistent with the compliance method as described in Chapter 7: Impact assessment framework. 

The assessment was conducted in accordance with the requirements of a Level 1 assessment as 

specified in the Protocol for Environmental Management for Mining and Extractive Industries (PEM). A 

Level 1 assessment is required under the PEM due to the size of the project and its relative proximity 

to sensitive receptors.  

The methodology uses standard EPA-approved industry dispersion models to predict ground-level 

concentrations of air pollutants and dust at particular locations and compares these to the relevant 

criteria to determine compliance. The assessment included the following steps: 

• Generating a meteorological dataset, including wind speed and direction measurements at 10 m 

above ground, using EPA-approved monitoring equipment for the 12-month period from 

1 October 2017 to 30 September 2018. The Air Pollution Model (TAPM) developed by the 

Commonwealth Scientific and Industrial Research Organisation was used to supplement the 

onsite dataset, where required. A further four years (2013 to 2016) of meteorological data was 

generated using the TAPM model and a subset of this data extracted for a point near the centre of 

the project area. These datasets were used to construct meteorological files suitable for use in the 

atmospheric pollution dispersion model (AERMOD). The meteorological data was organised in 

accordance with EPA Victoria’s guidance for use of the model (Publication 1550) (EPA Victoria, 

2013b). 

• Identifying project activities during the construction, operations and closure phases with the 

potential to impact air quality. The assessment considered construction (year 1) and three project 

operations scenarios, namely year 5, year 8 and year 12. The year 5 scenario was selected to 

predict the ‘worst-case’ air quality impacts when the greatest volume of overburden is being 

moved at locations near sensitive receptors. Years 8 and 12 were selected to assess the potential 

impacts on air quality as active mining moves between different locations within the project area.  

• Developing an AERMOD dispersion model in accordance with the PEM and the relevant EPA 

guidance (Publication 1551) (EPA Victoria, 2013c). All fugitive emissions were modelled using  
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• volume source characteristics described in EPA guidance (Publication 1551) (EPA Victoria, 

2013c). PM10 and PM2.5 emissions were modelled as gases, i.e., without accounting for depletion 

of material as it travels from the source (dry depletion). 

• Using the AERMOD dispersion model to predict the concentration at ground level of specific 

pollutants generated by the project at each of the sensitive receptors and across a grid of points 

within the project area. All sensitive receptors are residences located within 3 km of the project 

boundary (see Figure 8.25; Section 8.5.3.1). Three unoccupied residential dwellings (R2, R3 and 

R4) located within and close to the project area are owned by Kalbar and are not considered to be 

sensitive receptors. The pollutants modelled included particulates (small particles in the air) 

reported as PM10 and PM2.5 and heavy metals. Emissions of respirable crystalline silica were 

estimated from the PM2.5 emissions using the silica content of soil and overburden in samples 

onsite. Emissions of heavy metals, arsenic and radionuclides were estimated from the predicted 

PM10 emissions using the metals content of overburden, topsoil and ore samples.  

• Assessing the compliance of dispersion modelling results against air quality design criteria as 

specified in the PEM and the Effects Screening Levels (ESLs) published by the Texas 

Commission on Environmental Quality (TCEQ, 2018), as advised by EPA Victoria. The air quality 

design criteria adopted for the project for each pollutant and used in the assessment are 

presented in Table 9.13. The relevant averaging period (the time over which that pollutant is 

modelled) and the source of each criteria are also presented.  

Table 9.13 Air quality design criteria 

Pollutant Averaging period Air quality 

design criteria 

Source* 

PM10 24 hours 60 µg/m3 PEM 

PM2.5 24 hours 36 µg/m3 PEM 

Dust deposition 
Annual† 2 g/m2/month 

Approved Methods for the Modelling 

and Assessment of Air Pollutants in 

New South Wales (NSW EPA, 2017) Annual‡ 4 g/m2/month 

Respirable crystalline 

silica (as PM2.5) 

Annual 3 µg/m3 PEM 

Nitrogen dioxide (NO2) 1 hour 260 µg/m3 PEM 

Sulfur dioxide (SO2) 1 hour 570 µg/m3 SEPP (Air Quality Management) 

Carbon monoxide (CO) 1 hour 33.4 µg/m3 PEM 

Benzene  3 minutes 53 µg/m3 SEPP (Air Quality Management) 

Polycyclic aromatic 

hydrocarbons (PAHs) 

Annual 0.0003 µg/m3 PEM 

Radionuclides Annual As low as 

reasonably 

achievable 

PEM 

Arsenic (total inorganic) Annual 0.003 µg/m3 PEM 

Cadmium  1 hour 5.4 µg/m3 TCEQ ESL § 

Annual 0.0033 µg/m3 TCEQ ESL 

Cobalt 1 hour 0.21 µg/m3 TCEQ ESL 

Annual 0.0017 µg/m3 TCEQ ESL 

Chromium III^ 1 hour 3.6 µg/m3 TCEQ ESL 

Annual 0.041 µg/m3 TCEQ ESL 
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Pollutant Averaging period Air quality 

design criteria 

Source* 

Copper  1 hour 10 µg/m3 TCEQ ESL 

Annual 1 µg/m3 TCEQ ESL 

Iron (assessed via PM10) 24-hour 60 µg/m3 PEM  

Manganese  1 hour 2.7 µg/m3 TCEQ ESL  

Annual 0.25 µg/m3 TCEQ ESL 

Molybdenum 1 hour 30 µg/m3 TCEQ ESL 

Annual 3 µg/m3 TCEQ ESL  

Nickel  1 hour 0.33 µg/m3 TCEQ ESL 

Annual 0.059 µg/m3 TCEQ ESL 

Lead Rolling 3-month 0.15 µg/m3 NAAQS** 

Antimony 1 hour 5 µg/m3 TCEQ ESL 

Annual 0.5 µg/m3 TCEQ ESL 

Selenium 1 hour 2 µg/m3 TCEQ ESL 

Annual 0.2 µg/m3 TCEQ ESL 

Tin 1 hour 20 µg/m3 TCEQ ESL 

Annual 2 µg/m3 TCEQ ESL 

Titanium 1 hour 50 µg/m3 TCEQ ESL 

Annual 5 µg/m3 TCEQ ESL 

Uranium  1 hour 2 µg/m3 TCEQ ESL 

Annual 0.2 µg/m3 TCEQ ESL 

Vanadium  1 hour 20 µg/m3 TCEQ ESL 

Annual 2 µg/m3 TCEQ ESL 

Thorium - - - †† 

Tungsten 1 hour 50 µg/m3 TCEQ ESL 

Annual 5 µg/m3 TCEQ ESL 

Zinc 1 hour 20 µg/m3 TCEQ ESL 

Annual 2 µg/m3 TCEQ ESL 

Zinc oxide  1 hour 20 µg/m3 TCEQ ESL 

Annual 2 µg/m3 TCEQ ESL 

Zirconium  1 hour 50 µg/m3 TCEQ ESL 

Annual 5 µg/m3 TCEQ ESL 

* The State Environment Protection Policy (SEPP) (Ambient Air Quality) standards apply to regional air quality, not individual 

sources, and have not been used to determine project design criteria. 
† Refers to the maximum increase in deposited dust levels per year.  
‡ Refers to the maximum total deposited dust levels per year.  
§ TCEQ ESLs for the indicators presented here apply to PM10 fraction, except for zinc and zinc oxide for which the particle size 

fraction is not defined. TCEQ Interoffice Memorandum (2018) states that short term generally indicates 1 hour and long term 

indicates annual average.  
^ All chromium emissions due to the project are expected to be Cr III. 
** The TCEQ ESL notes ‘must meet NAAQS’, which for lead is 0.15 µg/m3 as a 3-month rolling average. 
†† Thorium is not included in the PEM or the TCEQ ESL database, and an occupational workplace health and safety criteria has 

been adopted. 
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9.4.1.1 Assumptions and limitations 

The following key assumptions and limitations were considered during the air quality assessment 

method: 

• The emissions inventory used as a basis for the air quality assessment assumed that standard 

mitigation measures would be in place to reduce emissions.  

• The AERMOD dispersion model does not extend across all areas where impacts to the project 

may be of concern, such as the horticulture area to the east. Concentrations of heavy metals, 

dust, and dust deposition rates outside the dispersion model area are expected to be lower than 

those predicted within the modelled area.  

• In accordance with the PEM, PM10 and PM2.5 have been modelled as gases which is a 

conservative approach as in practice some particles would deposit on the ground, thereby 

reducing the concentration of the plume, particularly for PM10. This conservative approach means 

the model prediction of PM10 are likely overestimated. 

9.4.2 Impact assessment – construction 

Construction of the project will generate emissions from a range of activities including clearing of 

vegetation, stripping and stockpiling of topsoil, excavation and stockpiling of overburden, construction 

of infrastructure, use of diesel generators for electricity generation, movement of light and heavy 

vehicles along unsealed roads, and rehabilitation of temporary work sites and laydown areas. 

Dust will be released to the atmosphere through erosion by the wind of bare ground and stockpiles, 

and during the removal and movement of topsoil and overburden. Nitrogen dioxide (NO2), sulfur 

dioxide (SO2) and carbon monoxide (CO) will be emitted from diesel generators and project 

machinery and vehicles. 

9.4.2.1 Issues and potential impacts 

Issues and potential impacts on air quality during construction are: 

• Emissions of dust from earthworks, vehicle movement along unsealed roads and wind erosion of 

bare ground and stockpiles. 

• Emissions of exhaust pollutants from onsite electricity generation, vehicles and plant, including 

NO2, SO2 and CO. 

These issues and potential impacts are discussed below. 

Emissions of dust 

During year 1 of construction, a purpose-built water supply pump station will be constructed on the 

Mitchell River. The site is located northeast of the project area and approximately 300 m from the 

nearest sensitive receptors (see Figure 8.25; Section 8.5.3.1). Dust generated during site preparation 

and earthworks could impact on local air quality and reach surrounding sensitive receptors. Dust 

concentrations for year 1 were modelled for sensitive receptors in proximity to the pump station, to the 

north of the project area (Figure 9.25 and Figure 9.26). All sensitive receptors were predicted to 

comply with air quality design criteria. Table 9.14 lists the predicted dust deposition rates at sensitive 

receptors within 1 km of construction activities. 
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During year 2 of construction, the temporary TSF and processing plant will be constructed near 

receptor R1 southwest of the project area, as well as the contractor yard, mining unit plant (MUP) and 

mine void. Year 2 has not been modelled as compliance was demonstrated during project operations 

when emissions were significantly higher (see Section 9.4.3.1). Construction phases of the project 

can feasibly be managed for compliance with air quality criteria as the predicted emissions are 

significantly lower than operations.  

Table 9.14 Average annual dust deposition rates predicted at sensitive receptors within 1 km 

of construction activities 

Receptor Annual average dust deposition 

(g/m2/month) 

% of air quality design criteria  

(4 g/m2/month) 

R1 0.9 22.5% 

R5 0.9 22.5% 

R6 1.0 25.0% 

R7 0.9 22.5% 

R15 0.9 22.5% 

R16 0.9 22.5% 

R21 0.9 22.5% 

R30 0.9 22.5% 

R31 0.9 22.5% 

R36 0.9 22.5% 

R47 0.9 22.5% 

Emissions of exhaust pollutants 

The dispersion modelling predicted that all concentrations of key exhaust pollutants emitted during 

construction will comply with air quality design criteria at all sensitive receptors (Table 9.15).  

The maximum ground-level concentrations of an exhaust pollutant at any sensitive receptors was 

predicted to be just 17% of the air quality criteria (for NO2 and SO2 plus ambient background 

concentrations). All other concentrations were between 0.2 and 7% of the criteria. Figure 9.27 shows 

the maximum 1-hour average ground-level concentrations of NO2 during construction. 
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Table 9.15 Maximum concentrations of exhaust pollutants from diesel generators predicted at 

sensitive receptors during construction 

Pollutant Averaging 
period 

Air quality 
design criteria 

(µg/m3) 

Ambient 
background 

(µg/m3)  

Maximum 
concentration 

at receptor 

(µg/m3) 

% of air quality 
design criteria 

NO2 1 hour 260 - 3.1 1.2% 

41.0 44.6 17% 

SO2 1 hour 570 - 0.0023 <0.001% 

17.2 17.2 3% 

CO 1 hour 33.4 - 2.2 7% 

PM10 24-hour 60 - 0.1 0.3% 

PM2.5 24-hour 36 - 0.1 0.2% 

PAHs Annual 0.0003 - 0.0000000004 0.0001% 

Benzene* 3-minute 53 - 1.4 2.6% 

Note: * Total volatile organic compound concentration presented here and assessed against criteria for benzene.  

9.4.2.2 Proposed mitigation 

Standard mitigation measures 

Proposed standard mitigation measures to address potential impacts to air quality during the 

construction phase of the project include measures that would routinely be expected to be 

implemented as part of project design, such as: 

• Areas will be cleared in a staged manner, and only as required, to reduce dust generation by 

minimising the area of exposed ground at any one time (AQ01). 

• Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and 

other areas where rehabilitation is not yet practical, to minimise dust generation, and in particular, 

during drier months (AQ02). 

• Drop heights for topsoil and overburden will be minimised as far as practicable to reduce dust 

generation (AQ03). 

• Speed limits will be implemented and enforced on unsealed project roads to minimise dust 

generation (AQ04). 

• Public roads and new intersections will be constructed to standards used by the East Gippsland 

Shire Council to reduce generation of excess dust (IDA, 2015) (AQ06). 

• Dust generation will be managed in accordance with the air quality sub-plan (AQ15). 

• Construction of internal haul roads will use an optimal size grading of aggregate with road 

stabilisation and compaction agents (AQ17).  

• Plant, machinery and vehicles will be maintained regularly in accordance with manufactures’ 

specifications to minimise emission of particulates (AQ18). 
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• A principal contact person to whom community queries and complaints will be directed will be 

identified for the project. The complaints response procedure will be implemented to address any 

complaints received. Twenty-four-hour contact details for the principal contact person will be 

provided through letters and signage onsite (AQ19). 

Additional mitigation measures 

Proposed additional mitigation measures aimed to manage potential significant impacts on air quality 

that remain after the implementation of standard mitigation measures include: 

• Topsoil stripping will be planned and conducted taking into account forecast and actual weather 

conditions to minimise dust generation (AQ05). 

• Dust generation from haul roads will be controlled by applying water or chemical suppressants, 

cessation of haulage during adverse weather conditions, and as required in response to real-time 

air quality monitoring (AQ16).  

9.4.2.3 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during construction of the project 

with standard and additional mitigation measures in place include: 

• Emissions of dust: Dust concentrations and deposition rates will comply with air quality design 

criteria at all sensitive receptors. 

• Emissions of exhaust pollutants: Concentrations of exhaust pollutants will comply with air 

quality design criteria at all sensitive receptors.  

9.4.3 Impact assessment – operations 

Operation of the project will also generate emissions from activities such as: stripping, stockpiling and 

re-spreading of topsoil; excavation, stockpiling and backfilling of overburden; excavation and 

processing of ore and transport of mineral concentrate; movement of light and heavy vehicles along 

unsealed roads and progressive rehabilitation of the backfilled mine void. 

Key activities contributing to the emission of dust to the atmosphere during operations are stripping of 

topsoil, excavation and haulage of overburden, wind erosion of bare ground and rehabilitated areas, 

and transfer and screening of ore. 

9.4.3.1 Issues and potential impacts 

Issues and potential impacts relating to air quality during operations are: 

• Emissions of dust from earthworks, vehicle movement along unsealed roads, wind erosion of bare 

ground, stockpiles and rehabilitated areas. Dust emissions can include heavy metals, 

radionuclides such as uranium and thorium, and respirable crystalline silica. 

• Emission of exhaust pollutants from all mobile equipment onsite, light vehicles and movement of 

concentrate by B-double trucks, including NO2, SO2 and CO. 

Emissions of exhaust pollutants, such as NO2, SO2 and CO, from onsite mobile equipment, light 

vehicles and B-double truck movements are predicted to be minimal. Given the distance to sensitive 

receptors, adverse impacts due to exhaust emissions are considered to be a negligible and have not 

been assessed further. 
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The predicted emissions for each of the year 5, 8 and 12 scenarios for when the project is operating 

are described below and compared to the relevant air quality design criteria. 

Year 5 scenario 

The predicted dust concentrations and deposition rates during the year 5 scenario were based on 

estimated dust emission rates and ambient background concentrations where these were available. 

The predictions also assumed that standard mitigation measures would be in place to manage 

project-generated dust. 

Table 9.16 presents a summary of key pollutant concentrations predicted to occur during year 5, with 

standard mitigation implemented. These pollutants were selected as they are key indictors in the PEM 

and represent the highest predicted concentration compared to their respective air quality criteria.  

With standard mitigation in place, the predicted concentrations of PM2.5, respirable crystalline silica, 

arsenic, cobalt and dust deposition were below the relevant air quality criteria at all sensitive receptors 

in the year 5 scenario (figures 9.28 to 9.31). 

Table 9.16 Summary of key air quality pollutants during year 5 

Pollutant Averaging 

period 

Air quality criteria Maximum at most 

affected receptor* 

% of air quality 

design criteria 

PM2.5 24-hour 36 µg/m3 23.1 µg/m3 64% 

Respirable crystalline 

silica 

Annual 3 µg/m3 0.9 µg/m3 31% 

Arsenic  Annual 0.003 µg/m3 0.0017 µg/m3 56% 

Cobalt Annual 0.0017 µg/m3 0.0012 µg/m3 71.4%† 

Dust deposition Annual 2 g/m2/month 0.5 g/m2/month 23% 

Annual 4 g/m2/month 1.4 g/m2/month 34% 

* Concentrations at other receptors and locations further from the project area are lower. 
† Cobalt ambient background concentrations are high, the project is predicted to contribute at most 8.5% of the air quality 

criteria.  

With standard mitigation in place, the predicted concentrations of larger particulates (PM10) were 

estimated to exceed the air quality design criteria of 60 µg/m3 at seven receptors for at most three 

days of the year (Table 9.17, Figure 9.32 and Figure 9.33). On the days with elevated concentrations, 

the project contributes between 19 and 88% to the total 24-hour average PM10 at the worst affected 

receptor, R15, located 200 m northeast of the project area.  

Table 9.17 Number of exceedance days with concentrations of PM10 (24-hour average) above 

60 µg/m3 in year 5 of operations 

Receptor Number of exceedance days 

R5 1 

R6 1 

R7 1 

R15 3 
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Receptor Number of exceedance days 

R16 2 

R41 1 

R42 1 
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Year 8 scenario 

Table 9.18 presents a summary of key pollutant concentrations predicted to occur during year 8, with 

standard mitigation implemented. With standard mitigation in place, the predicted average 

concentrations of all key pollutants were below the relevant air quality criteria at all sensitive receptors 

(figures 9.34 to 9.39). 

Table 9.18 Summary of key air quality pollutants during year 8 

Pollutant Averaging 

period 

Air quality criteria Maximum at most 

affected receptor* 

% of air quality 

design criteria 

PM2.5 24-hour 36 µg/m3 23 µg/m3 64% 

Respirable crystalline 

silica 

Annual 3 µg/m3 0.8 µg/m3 27% 

Arsenic  Annual 0.003 µg/m3 0.0016 µg/m3 54% 

Cobalt Annual 0.0017 µg/m3 0.0012 µg/m3 70% 

Dust deposition Annual 2 g/m2/month 0.4 g/m2/month 13% 

Annual 4 g/m2/month 1.3 g/m2/month 32% 

* Concentrations at other receptors and locations further from the project area are lower. 

With standard mitigation in place, the predicted dust concentrations and deposition rates under the 

year 8 scenario showed some exceedances of PM10 concentrations at four receptors for at most two 

days of the year (Table 9.19). On these days, the project contributes between 15 and 32% to the 

24-hour average concentration at the worst-affected receptor, R16, located 900 m from the northeast 

boundary of the project area.  

Table 9.19 Number of exceedance days with 24-hour average concentrations of PM10 above 

60 µg/m3 in year 8 of operations 

Receptor Number of exceedance days 

R7 1 

R15 2 

R16 2 

R29 1 
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Year 12 scenario 

Table 9.20 presents a summary of key pollutant concentrations predicted to occur during year 12, with 

standard mitigation implemented. With standard mitigation in place, the predicted concentrations of all 

key pollutants were below the air quality design criteria at all sensitive receptors (figures 9.40 to 9.45). 

Table 9.20 Summary of key air quality pollutants during year 12 

Pollutant Averaging 

period 

Air quality criteria Maximum at most 

affected receptor* 

% of air quality 

design criteria 

PM2.5 24-hour 36 µg/m3 23.4 µg/m3 65% 

Respirable crystalline 

silica 

Annual 3 µg/m3 1.2 µg/m3 41% 

Arsenic  Annual 0.003 µg/m3 0.0019 µg/m3 65% 

Cobalt Annual 0.0017 µg/m3 0.0013 µg/m3 75% 

Dust deposition Annual 2 g/m2/month 0.4 g/m2/month 20% 

Annual 4 g/m2/month 1.3 g/m2/month 32% 

* Concentrations at other receptors and locations further from the project area are lower. 

With standard mitigation, the predicted 24-hour average concentrations of PM10 are predicted to be 

exceeded at 23 receptors for at most four days of the year (Table 9.21). On the days with elevated 

concentrations, the project contributes between 38 and 86% to the total 24-hour average PM10 

concentration at R1 and between 90 and 92% at R4.  

Table 9.21 Number of exceedance days with 24-hour average concentrations of PM10 above 

60 µg/m3 due to year 12 operations 

Receptor Number of exceedance days Receptor Number of exceedance days 

R1 4 R30 1 

R5 1 R36 1 

R6 1 R38 1 

R7 2 R39 1 

R8 1 R40 2 

R9 1 R41 1 

R11 1 R42 2 

R15 1 R44 4 

R16 1 R46 2 

R17 1 R48 1 

R19 1 R49 1 

R22 1   
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Proposed mitigation 

Standard mitigation measures 

In addition to the standard mitigation measures proposed for the construction phase, the following 

measures are proposed during the operations phase:  

• The mine void will be progressively backfilled and rehabilitated to reduce generation of dust by 

minimising the area of exposed soil, including for topsoil and overburden stockpiles (AQ07). 

• Haul vehicles will travel on designated haul roads only and haul route lengths will be minimised 

where practicable (AQ08). 

• Ore will be transferred through a pipeline across the project area as a slurry to reduce potential 

for dust emissions (AQ10).  

• Ore will be processed as a slurry to reduce potential for dust emissions (AQ11).  

• No crushing or grinding of ore will occur to prevent the potential for emissions of respirable 

crystalline silica (AQ12).  

Additional mitigation measures 

The following additional mitigation measures are proposed during the operations phase: 

• Certain activities, such as overburden excavation and transport of overburden and product, will be 

ceased when real-time air quality monitoring indicates that air quality trigger levels have been 

reached near key sensitive receptors (AQ13).  

• Certain activities, such as overburden excavation and transport of overburden and product, will be 

scheduled to avoid excessive dust emissions during forecast adverse weather conditions 

(principally high winds) (AQ14).  

• Activities will be restricted, as required, on days when modelling predicts exceedances of air 

quality criteria at one or more sensitive receptors. Activities to be restricted will include 

overburden extraction and haulage, ore extraction and grading of roads. Restrictions will be 

applied to these activities conducted across the whole or part of the project area where required 

to achieve compliance with air quality criteria (AQ20). 

Additional mitigation measures will be implemented through the proposed environmental 

management framework (see Chapter 12: Environmental management framework).  

9.4.3.2 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during operations of the project with 

standard and additional mitigation measures in place include: 

• Emissions of dust: Predicted concentrations of PM2.5, PM10, respirable crystalline silica, arsenic, 

and cobalt, and dust deposition will comply with air quality design criteria at all sensitive receptors 

under all operations scenarios.  
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9.4.4 Impact assessment – closure 

Rehabilitation of the project area will occur in a progressive manner and rehabilitation activities have 

been included in the assessment of the year 5, 8, and 12 scenarios. Rehabilitation of exposed areas 

will generate dust, which will reduce over time as vegetation becomes established. 

Dust emissions due to rehabilitation activities during closure are predicted to be considerably less 

than in operations. Compliance with relevant air quality design criteria in operations, means that 

compliance can also be expected during closure (assuming relevant mitigation measures are 

implemented). 

9.4.5 Monitoring and reporting 

The monitoring program for air quality will include the following: 

• Prior to construction and during operations, quarterly sampling and analysis of rainwater tanks for 

total and dissolved metals and suspended solids conducted at a minimum of 13 locations 

(assuming landholders grant access) and compared against pre-mining contaminations. 

• Prior to construction, ongoing monitoring of respirable crystalline silica to fill in data gaps in the 

12-month ambient monitoring program conducted to date.  

• Meteorological data, including hourly monitoring and recording of temperature, humidity, wind 

speed and direction, collected throughout project construction and operations to trigger 

management responses, including restricting operations where necessary. 

• Continuous monitoring of 24-hour average concentrations of PM10 and PM2.5, and weekly analysis 

of PM10 and PM2.5 filters for respirable crystalline silica, gross alpha and beta radiation and heavy 

metals conducted during construction and operations at locations representative of sensitive 

receptors likely to experience the highest particulate concentrations. Filters will remain in the field 

for one week at a time to capture sufficient sample. Monitoring locations will change, depending 

on the locations of mining activities with no fewer than five particulate monitoring stations in place.  

• Real-time monitoring (1-hour average) of PM10 concentrations at key sensitive receptor locations 

(positions will vary throughout the project) to allow for changes in operational activities and 

locations that may impact the achievability of the 24-hour average health-based criteria. A 

minimum of three real-time PM10 monitors is likely to be required with the management action 

trigger level for hourly PM10 readings set at 150 µg/m3 (1-hour average reading). 

• Continuous dust deposition monitoring at a minimum of three downwind and two upwind locations 

of active mining areas to determine monthly average dust deposition rates.  

A complaints recording and investigation process will be implemented throughout project construction 

and operations to provide an opportunity for community members to lodge complaints with Kalbar. 

Complaints may also be used as a trigger for the implementation of additional mitigation measures. 

Refer to Section 12.4.10 for additional details.  

Air quality levels will be reported to relevant regulators as outlined in the Air Quality Risk Treatment 

Plan attached to the draft Work Plan (see Attachment B). Non-compliances with levels outlined in the 

Air Quality Risk Treatment Plan will be reported to regulators as required. Causes of non-compliances 

will be investigated, and new or additional mitigation measures, such as additional water trucks on 

haulage roads, will be implemented to rectify the exceedance or issue. Relevant authorities will then 

be notified of the corrective actions implemented and outcome as applicable. 
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9.4.6 Conclusion 

An air quality assessment was undertaken to determine compliance of the project with relevant air 

quality design criteria during construction, operations and closure. The project will be managed to 

minimise impacts on the surrounding air quality environment. Mitigation measures will be 

implemented so that air quality criteria are met at all sensitive receptors for all phases of the project. 

Predicted ground-level concentrations of exhaust pollutants due to the use of generators during 

project construction comply with relevant criteria at all sensitive receptors and are at most 17% of the 

air quality criteria. During project operations, ground-concentrations of PM2.5, PM10, respirable 

crystalline silica, and heavy metals, and dust deposition rates all comply with the relevant criteria at all 

sensitive receptors.  

No potential impacts to air quality were identified during the closure phase of the project, as dust 

emissions will be considerably less than in operations (which complies with the relevant criteria).   
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9.5 Greenhouse gases 

This section identifies the impact of the project with respect to greenhouse gases (GHG) and is based 

on the findings of the Air Quality and Greenhouse Gas Assessment prepared by Katestone 

(Appendix A004). 

The EES scoping requirements include the following draft evaluation objective relevant to GHG: 

• Amenity and environmental quality: To protect the health and wellbeing of residents and local 

communities, and minimise effects on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

This objective has guided the assessment undertaken to determine the potential impact of the project 

on GHG emissions. 

9.5.1 Assessment method 

The assessment of project-generated GHG emissions has been based on the methods detailed in the 

following documents: 

• The National Greenhouse Accounts, July 2017 (DEE, 2019).  

• National Greenhouse and Energy Reporting (NGER) (Measurement) Determination 2008 

(Australian Government, 2019a). 

• National Greenhouse and Energy Reporting (Measurement) Regulation 2008 (Australia 

Government, 2019b). 

• The Greenhouse Gas Protocol (WRI and WBCSD, 2004). 

• Protocol for Environmental Management – Greenhouse Gas Emissions and Energy Efficiency in 

Industry 2002 (EPA Victoria, 2002b). 

The methodology used to estimate GHG emissions resulting from project-related activities was 

consistent with the Method 1 approach, as detailed in the NGER Determination 2008 (Australian 

Government, 2017). Details of the predicted emissions and energy consumption of the project are 

provided in accordance with the NGER Determination. 

Scope 1 and 2 GHG emissions were estimated on an annual basis for the construction, operations 

and closure phases of the project. Table 9.22 outlines the scope 1, 2 and 3 emission sources 

identified for the GHG assessment.  

Energy usage and GHG emission rate estimates were calculated using utilisation and fuel rates in 

accordance with the NGER Determination and other relevant legislative requirements.  

Project-generated GHG emissions during construction, operations and closure were benchmarked 

against state and national emission inventories to provide context to potential emission impacts of the 

project (see sections 9.5.2.1, 9.5.3.1 and 9.5.4.1). 
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Table 9.22 GHG assessment emission sources 

Scope  Description* GHG emissions 

Scope 1  In relation to a facility, refers to the release of 
GHG into the atmosphere as a direct result of an 
activity or series of activities (including ancillary 
activities) that constitute the facility.  

• Diesel combustion: 

− Heavy machinery and site vehicles.  

− Processing plants and equipment.  

− Diesel generators.  

− Haulage vehicles used to transport 

HMC offsite to first delivery point.  

• Land clearing.  

Scope 2 In relation to a facility, refers to the release of 
GHG into the atmosphere as a direct result of 
one or more activities that generate electricity, 
heating, cooling or steam that is consumed by 
the facility but that do not form part of the facility.  

• Electricity use: 

− Processing operations. 

− Lighting. 

− Offices and amenities. 

Scope 3 In relation to a facility, refers to the release of 
GHG into the atmosphere as an indirect 
consequence of the activities of a facility but from 
sources not owned or controlled by the facility.  

Scope 3 emissions are not required to be 
reported under the National Greenhouse and 
Energy Reporting Act 2007 and have been 
excluded from the assessment. 

* As described by the National Greenhouse and Energy Reporting Act 2007. 

9.5.1.1 Assumptions and limitations 

The following key assumptions and limitations were considered during the GHG assessment method: 

• All carbon contained in vegetation to be cleared for the project was assumed to be converted to 

carbon dioxide, giving a conservative estimate of GHG emissions from this source.  

• Estimates of GHG emissions from vegetation clearing accounted for the progressive mining and 

rehabilitation.  

• The area of land cleared per year was estimated based on the extent of cleared land in site 

layouts from years 5, 8 and 12, and allocated evenly on an annual basis over the period from one 

site layout to the next. 

• All equipment will be operating 24 hours a day, giving a conservative estimate of GHG emissions 

from this source.  

9.5.2 Impact assessment – construction 

Energy use and emissions from the project were estimated for the two-year construction period. 

During construction, energy consumption and GHG emissions will primarily occur though the 

consumption of diesel oil for heavy machinery (i.e., bulldozers, excavator), light vehicles and 

generators.  

Additionally, GHG will be emitted from areas subject to vegetation clearing. Kalbar is proposing to 

undertake vegetation clearing activities towards the end of the construction phase and these GHG 

emissions have been accounted for in year 1 of project operations. 
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9.5.2.1 Issues and potential impacts 

Issues and potential impacts from GHG emissions during construction are: 

• Energy consumption from the use of heavy machinery, light vehicles and onsite electricity 

generators.  

• Emissions of GHG from the use of heavy machinery, light vehicles and onsite electricity 

generators.  

Energy consumption 

Table 9.23 provides a summary of anticipated annual energy use expressed as gigajoules (GJ) for 

construction activities. 

Table 9.23 Anticipated annual energy use (GJ) for construction 

Diesel consumption – Scope 1 (GJ) 
Electricity – Scope 2 (GJ) 

 
Total (GJ) 

Equipment Light vehicles Generators 

259,907 3,926 1,240 - 265,073 

Greenhouse gas emissions 

Annual GHG emissions resulting from the mining construction phase were assessed to be 

18.6 kilotonnes equivalent carbon dioxide (ktCO2-e). The annual GHG emissions during construction 

represents 0.003% and 0.02% of national and state emissions respectively. 

Table 9.24 provides a summary of anticipated annual GHG emissions from project-related Scope 1 

sources associated with construction. No Scope 2 emission sources are present during construction. 

All GHG emissions in construction are as a direct result of consuming diesel, including use of 

equipment (i.e., excavators), light vehicles and diesel generators.  

Table 9.24 Anticipated annual GHG emissions for construction (ktCO2-e) 

Diesel consumption – Scope 1 (ktCO2-e) 

Equipment Light vehicles Generators TOTAL 

18.2 0.28 0.087 18.6 

9.5.2.2 Proposed mitigation  

Mitigation measures aim to reduce overall energy use and GHG emissions of the project during 

construction and include: 

Electricity 

• Where practical, solar photovoltaic technology will be used to supplement electricity requirements 

for applications such as lighting (GHG01). 

• Energy efficient technology will be used where practicable, including low energy lighting 

(e.g., LEDs) (GHG02). 
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• Electricity usage will be conducted in accordance with the power factor limits specified in Table 2 

of the Victorian Electricity Distribution Code (GHG03). 

Diesel 

• Vehicle diesel consumption will be reduced where practicable through equipment selection, load 

and route optimisation and production scheduling, and minimising idle time (GHG04). 

• Equipment will be maintained and operated according to manufacturer/supplier guidelines and 

recommendations (GHG05). 

• Generator diesel consumption will be reduced by selecting a flexible configuration that allows for 

electricity output to be adjusted in line with demand (GHG06). 

9.5.3 Impact assessment – operations 

Energy use and emissions from the project were estimated for the 15-year operations period. During 

operations, energy consumption and GHG emissions will primarily occur through diesel consumption 

for mining equipment, rehabilitation operations, use of light vehicles and electricity for processing 

plant operations, lighting and site offices and amenities.  

Additionally, GHG will be emitted from vegetation clearing and offsite transport of HMC.  

9.5.3.1 Issues and potential impacts 

Issues and potential impacts from GHG emissions during operations are: 

• Energy consumption from the use of heavy machinery, rehabilitation operations, light vehicles and 

grid-connected electricity.  

• Emissions of GHG from the use of heavy machinery, rehabilitation operations, light vehicles, grid-

connected electricity, vegetation clearing and offsite transport of HMC.  

• Emissions of GHG from offsite transport of HMC via road and rail transport options.  

Onsite energy consumption from project related activities 

Table 9.25 provides a summary of anticipated annual energy use for project operations. Anticipated 

energy use varies between year 1 and year 15 of mining due to the changing intensity of mining and 

rehabilitation activities from year to year during this period. 

The total anticipated energy use for the duration of project operations is estimated to be 

8,694,060 GJ. Energy consumption is expected to peak during year 11 (745,305 GJ). The use of 

mining equipment is predicted to be the most energy intensive activity during operations, with 

consumption ranging from 367,096 to 624,066 GJ. 

Table 9.25 Anticipated annual energy use (GJ) for operations 

Diesel consumption – Scope 1 (GJ) 
Electricity – Scope 2 

(GJ) 

Minimum and 
maximum total 

(GJ) Mining equipment Rehabilitation Light vehicles 

367,096 – 624,066 2,968 – 3,957 7,852 109,430 487,346 – 745,305 
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Onsite greenhouse gas emissions from project related activities 

Annual GHG emissions resulting from the mining operations phase ranged from 57.5 to 80.1 ktCO2-e 

depending on the activities planned to be undertaken in each year. The maximum annual GHG 

emissions (Scope 1 and Scope 2) represents 0.01% and 0.07% of national and state emissions 

respectively.  

The total anticipated GHG emissions for the duration of project operations are estimated to be 

882 ktCO2-e. Greenhouse gas emissions are expected to peak during year 11 (80.1 ktCO2-e). The 

use of mining equipment and electricity are predicted to produce the most GHG emissions.  

Land and vegetation clearing activities contribute to GHG emissions through the release of carbon 

dioxide from vegetation and soils and the exhaust emissions from the use of heavy vehicles to clear 

the vegetation. During operations, the project will access electricity from the grid, and diesel 

generators will not be used as a power source. 

Table 9.26 summarises the anticipated annual GHG emissions from project-related Scope 1 and 

Scope 2 sources associated with operations.  

Table 9.26 Anticipated annual GHG emissions for operations (ktCO2-e) 

Diesel consumption – Scope 1 (ktCO2-e) 
Land clearing – 

Scope 1 

(ktCO2-e) 

Electricity – 
Scope 2 

(ktCO2-e) 

Minimum and 
maximum total 

(ktCO2-e) 
Mining 

equipment 
Rehabilitation 

Light 
vehicles 

25.8 – 43.8 0.21 – 0.28 0.54 0.86 – 9.58 31 57.5 – 80.1 

Offsite energy consumption and greenhouse gas emissions from HMC haulage 

Three traffic and transport scenarios were assessed during project operations, namely the Fernbank 

East rail scenario, Bairnsdale rail scenario, and road and rail scenario (see Section 9.8: Roads, traffic 

and transport). The number of vehicle movements will be the same under the different scenarios. The 

routes used by vehicles will differ between scenarios, as will the resulting offsite GHG emission levels. 

The scenarios are: 

• Fernbank East rail scenario – truck transport of containerised HMC via a private haulage road to a 

purpose-built rail siding in Fernbank East and then train freight to Port of Melbourne (preferred 

option).  

• Bairnsdale rail scenario – truck transport of containerised HMC to the Bairnsdale rail siding and 

then train freight from Bairnsdale to Port of Melbourne. 

• Road and rail scenario – truck haulage of bulk HMC (approximately half) to Port Anthony or Barry 

Beach Terminal, and truck transport of the remaining HMC to the existing rail siding in Maryvale 

and then train freight to the Port of Melbourne.  

Table 9.27 summarises the anticipated annual energy consumption and GHG emissions from the 

transport of HMC from the mine to an export port. The road and rail scenario transport option is 

predicted to consume the most energy.  

The Fernbank East rail scenario is estimated to produce the least GHG emissions, 5.4 ktCO2-e, while 

the road and rail scenario is predicted to produce the highest at 8.2 ktCO2-e. 
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Table 9.27 Anticipated annual energy consumption and GHG emissions from transport of 

HMC to an export port 

Transport option Energy use (GJ) GHG emission total (ktCO2-e) 

Fernbank East rail scenario 77,000 5.4 

Bairnsdale rail scenario 96,000 6.7 

Road and rail scenario 117,000 8.2 

9.5.3.2 Proposed mitigation 

In addition to the mitigation proposed during the construction phase, the following mitigation will be 

implemented throughout operations: 

• Plant, machinery and vehicles will be maintained regularly in accordance with manufactures’ 

specifications to minimise emission of particulates (AQ18). 

• The amount of land clearance will be minimised as far as practicable to reduce greenhouse gas 

emissions (GHG07). 

• Haul vehicles will travel on designated haul roads only and haul route lengths will be minimised 

where practicable (AQ08). 

• Kalbar will regularly consider and implement new greenhouse gas mitigation opportunities and/or 

technologies, where practicable (GHG08).  

9.5.4 Impact assessment – closure 

Energy consumption and GHG emissions were estimated for the two-year closure period. During 

closure, energy consumption and GHG emissions are predicted to be lower than those experienced 

during project construction and operation. Energy consumption and GHG emissions will primarily 

occur through diesel consumption for rehabilitation operations and light vehicle movements, and the 

use of electricity for lighting and site amenities until their decommissioning.  

9.5.4.1 Issues and potential impacts 

Issues and potential impacts from GHG emissions during closure are: 

• Energy consumption from rehabilitation operations, light vehicles and grid-connected electricity.  

• Emissions of GHG from rehabilitation operations, light vehicles and grid-connected electricity.  

Energy consumption  

The total energy use during the closure phase of the project is estimated to be 47,302 GJ, as 

summarised in Table 9.28.  

Table 9.28 Anticipated annual energy use (GJ) for closure 

Diesel consumption – Scope 1 (GJ) 
Electricity – Scope 2 

(GJ) 

Total 

(GJ) 
Rehabilitation Light vehicles 

3,957 3,926 15,768 23,651 
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Greenhouse gas emissions 

The total anticipated GHG emissions during the closure phase are predicted to be 10.0 ktCO2-e. The 

annual GHG emissions represent 0.001% and 0.004% of national and state emissions respectively. 

Table 9.29 summaries the annual GHG emissions predicted from project-related Scope 1 and 

Scope 2 sources associated with closure. 

Table 9.29 Anticipated annual GHG emissions for closure (ktCO2-e) 

Diesel – Scope 1 (ktCO2-e) 
Electricity – Scope 2 

(ktCO2-e) 

Total 

(ktCO2-e) 
Rehabilitation Light vehicles 

0.28 0.27 4.5 5.0 

9.5.4.2 Proposed mitigation 

The mitigation proposed to be implemented during the construction and operations will be continued 

during closure. 

9.5.5 Monitoring and reporting 

Monitoring will be conducted to measure the project’s environmental performance during construction, 

operations and closure (including decommissioning, rehabilitation and post-closure). Monitoring 

results will be reported in accordance with the conditions of approval, licences and permits and other 

applicable regulatory requirements.  

An annual monitoring report will be prepared, reviewing monitoring results against requirements and 

identifying the need for corrective action. The annual report would be the responsibility of the 

operations manager and reported to the Kalbar board. The findings of the report would be published 

on Kalbar’s website and provided to the environmental review committee and community reference 

group. 

The NGER reporting obligations do not apply during project construction and closure, including post-

closure, as the annual GHG emissions are lower than 25 ktCO2-e (Scope 1 and Scope 2). 

Prior to operations, an energy consumption and GHG emission monitoring program will be developed 

and implemented throughout the project life. Data collected through this program will inform the 

reporting requirements under the NGER Act and help identify opportunities to reduce energy 

consumption and GHG emissions. Kalbar will also conduct an annual assessment of GHG emissions, 

including progress tracking of GHG mitigation initiatives, to ensure actual emissions are consistent 

with those presented in this EES. 

Vehicles and other energy-consuming equipment will be routinely inspected and maintained to 

optimise performance and reduce energy consumption and GHG emissions. 

9.5.6 Conclusion 

The greenhouse gas assessment estimated the Scope 1 and Scope 2 GHG emission sources from 

activities proposed during the construction, operations and closure phases of the project. 

Cumulatively, the project is anticipated to use 9,0006,435 GJ of energy and emit 1,046 ktCO2-e of 

GHG over its life. The maximum annual GHG emissions from the project (Scope 1 and Scope 2) 

represents 0.01% and 0.07% of national and state emissions respectively.  
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The most GHG emissions will be from the consumption of diesel by mining equipment during 

operations. Peak GHG emissions are expected to occur during year 11 project operations. The 

Fernbank East rail scenario is estimated to produce the lowest amount of GHG emissions, 5.4 ktCO2- 

and is the preferred HMC transport option. The road and rail scenario is predicted to produce the 

highest amount, at 8.2 ktCO2-e. 

The project will be managed to maximise the efficiency of energy use. Mitigation is proposed to 

reduce diesel and electricity use. An energy consumption and GHG emission monitoring program will 

be developed prior to operations and implemented throughout the project life. Kalbar will adhere to 

NGER Act reporting obligations during the operations phase, when this requirement is triggered. 
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9.6 Noise and vibration 

This section identifies the issues and potential impacts of the proposed project with respect to noise 

and vibration emissions from the construction, operations and closure phases of the project. This 

section is based on the findings of the Noise and Vibration Assessment prepared by Marshall Day 

Acoustics (MDA) as part of the EES (Appendix A005).  

The scoping requirements for the EES include the following evaluation objective that needs to be 

considered for noise and vibration: 

• Amenity and environmental quality – to protect the health and wellbeing of residents and local 

communities, and minimise effects on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

Consistent with this evaluation objective, the assessment of potential noise and vibration impacts from 

the project has considered relevant limits and standards during the construction, operations and 

closure phases of the project.  

9.6.1 Assessment method 

A noise and vibration assessment was undertaken to determine the potential impacts of the project on 

the surrounding environment during construction, operations and closure. The methodology adopted 

for this assessment was consistent with the compliance method described in Chapter 7: Impact 

assessment framework and used industry standard prediction methods and modelling to determine 

potential noise and vibration impacts. The assessment included the following steps: 

• Undertaking desktop research and field surveys (see Section 8.6.2) to gather information on the 

existing ambient noise and vibration environment within the project area, the infrastructure 

corridor option, and along the non-preferred HMC transportation route (see Section 8.6.3). 

• Identifying sensitive receptors that may be affected by noise and vibration as a result of the 

project. The identified receptors are all residences and are presented in Table 8.34 and shown in 

Figure 8.26 in Section 8.6.3.1. The impact of noise to fauna that may occur within the project area 

is discussed in Section 9.1 Terrestrial and aquatic biodiversity. 

• Identifying project activities within the project area during the construction, operations and closure 

phases with the potential to generate significant noise and impact sensitive receptors. The noise 

assessment considered construction and four project operations ‘worst-case’ scenarios, namely 

year 1, year 5, year 8 and year 12. The worst-case scenario for the construction phase captures 

peak activities (such as construction of the temporary TSF, earthworks associated with Perry 

Gully, and the use of diesel generators) at locations closest to sensitive receptors that may occur 

concurrently. The operations scenarios were selected based on the proximity of activities to 

sensitive receptors and the volume of earthworks undertaken. Details of the noise prediction 

method and modelling are presented in Section 9.6.1.1. 

• Identifying project activities during the construction, operations and closure phases with the 

potential to generate significant vibration and impact sensitive receptors. Details of the vibration 

prediction method and modelling are presented in Section 9.6.1.2. 

• Identifying noise sources associated with the transport of HMC. Details of the traffic noise 

prediction method are provided in Section 9.6.1.3. 

• Assessing the compliance of noise modelling results against the relevant noise criteria for 

construction, operations and closure as specified in Section 9.6.1.4.  
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• Assessing the compliance of vibration modelling results against the relevant vibration criteria as 

specified in Section 9.6.1.5. 

• Identifying mitigation measures required to avoid significant impacts to the identified sensitive 

receptors from noise and vibration generated by project activities. 

• Assessing the residual noise and vibration related impacts of the project on the identified 

receptors. 

9.6.1.1 Noise prediction method and modelling 

The prediction of noise levels at sensitive receptors to the project considered operational scenarios 

associated with peak periods of operations, the noise levels expected from onsite equipment and the 

distance between the noise sources and sensitive receptors. A range of other factors also affect 

predicted noise levels including obstacles such as pit walls or terrain features that can reduce noise 

reaching a sensitive receptor, the hardness of ground between the noise source and receptor, and 

hard reflective surfaces that may amplify noise through reflection. 

The noise modelling identified the highest anticipated noise levels at sensitive receptors (worst-case 

scenarios) during the construction and operations phases of the project. The modelling used 

SoundPLAN® (v7.4) noise mapping software to calculate noise levels over a wide area, and account 

for reflected noise, terrain and the location of noise sources. The noise model scenarios considered 

the following key inputs:  

• Topographical data to represent the project area and surrounding area. 

• Noise data for all significant noise sources associated with each model scenario, including fixed 

and mobile plant and equipment. 

• Location of all fixed and mobile plant operating simultaneously over a typical 30-minute 

assessment period. 

• Standard meteorological conditions, including humidity (70%), temperature (10°C) and air 

pressure (1,013.3 millibar (mbar)), in accordance with the standard ISO 9613-2. The ISO 9613-2 

propagation model is a general-purpose method that is the primary international standard for 

calculation of industrial noise into the environment. The ISO 9613-2 predictions assume that 

receptors are generally downwind from each source, implying that each receptor location is 

exposed to downwind conditions at the same time. Alternative weather conditions, such as wind 

blowing from the receptor to the source, or warmer temperatures, are likely to result in lower noise 

levels than those predicted (MDA, 2018). 

The SoundPLAN® noise modelling software includes predicted mobile plant and equipment noise 

data. Equipment will be selected for the project with noise emissions that do not exceed the sound 

values used for the model. 

9.6.1.2 Vibration prediction method and modelling 

Several factors influence how vibration may impact on sensitive receptors including the nature and 

magnitude of the vibration (e.g., intermittent or continuous, or with low frequency or pitch (measured 

in hertz (Hz)), distance from the source, geotechnical properties of the ground, materials used in, and 

types of, structures and buildings affected, and the use or activities carried out on a property. 

Ground vibration is likely to be generated by the use of heavy machinery such as compactors, loaders 

and bulldozers, and operation of the WCP. Offsite rail and truck transport of HMC will also generate 
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ground vibration. No piling or blasting activities are proposed, which are generally the primary sources 

of significant vibration for resource projects. 

Vibration is measured in PPV, or peak particle velocity with the distance in millimetres (mm) referring 

to the movement of particles at the surface (surface movement). Typical vibration levels of heavy 

machinery proposed for construction and operations activities are outlined in the NSW Roads and 

Traffic Authority Environmental Noise Management Manual. Levels are for a distance of 10 m from 

the source: 

• Loader: 6 to 8 mm/s PPV. 

• Compactor: 5 to 7 mm/s PPV. 

• Dozer: 2.5 to 4 mm/s PPV. 

Typical vibration levels for a compactor were also calculated at a distance of 100 m using vibration 

propagation algorithms defined for dynamic compaction in British Standard BS 5228-2:2009 Code of 

practice for noise and vibration control on construction and open sites – Part 2: Vibration (BS5228-2). 

The compactor was used to represent vibration levels for all project heavy machinery. 

Baseline vibration levels from traffic were measured adjacent to Lindenow-Glenaladale Road to inform 

the vibration assessment, including for the proposed HMC transport routes. Features on roads, like 

cattle grates, bridges and speed humps are expected to increase ground vibration from truck traffic on 

local roads. Rubber-wheeled trucks (B-doubles) travelling on smooth contiguous road surfaces 

(i.e., the concentrate transport route) are expected to generate vibration levels well within the 

guideline values used in the assessment (Appendix A005).  

9.6.1.3 Traffic noise prediction method 

Changes in noise levels due to project heavy vehicle traffic using local roads under the non-preferred 

HMC transport option were estimated at several locations. The assessment used existing traffic data 

to identify the number of heavy vehicles travelling on local roads. The data was separated into 

representative existing levels at each location for day (15-hour) and night (9-hour) periods, assuming 

equal numbers of vehicles would pass per hour. Project-related traffic (80 one-way truck movements 

on transport routes per 24-hour period) was then added to the existing traffic data, and the increase in 

noise levels due to project traffic represented as a decibel difference for day and night periods. 

The calculations were compared to results from the road traffic noise (CoRTN) method, developed in 

the UK and specified by VicRoads for traffic noise modelling in Victoria. While CoRTN is not adequate 

for the predication of noise from roads with low volumes (including project roads), the method has 

been used as a reference for estimating the magnitude of the potential change in noise level from 

increased project traffic, rather than to predict specific noise levels. 

Noise from B-double trucks using the haulage road, and plant and activity at the Fernbank East rail 

siding was assessed cumulatively with other site operations against recommended levels at nearby 

sensitive receptors as set out in Noise from Industry in Regional Victoria (NIRV). No dwellings are 

accessed from the haulage road between the mine site and Fernbank East rail siding. Six additional 

residential receptors (R23, R45, R52, R53, R58 and R60) located between 1 and 2 km from the 

Fernbank East rail siding were added to the assessment for this transport option (Figure 9.46).  

Noise sources associated with this transport option include B-double trucks (40 return trips each day), 

reach-stacker (or similar loader) used to load containers from trucks to train cars, and trains travelling 

on land. The final frequency of train arrivals and departures to and from the rail siding is currently 

unknown, and the following ‘worst-case’ 30-minute period was considered in the assessment for the  
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day and evening periods: 

• B-double trucks travel along the haulage road at the proposed transport schedule and enter the 

siding area. 

• Reach-stacker operates continuously at the siding; 50% of the time loading containers and 50% 

driving. 

• One train accessing the rail siding, travelling at 10 km/h and taking approximately six minutes to 

travel the length of the rail siding track. 

The scenario for the ‘worst-case’ 30-minute assessment night period was one train accessing the rail 

siding, travelling at 10 km/h, and taking approximately six minutes to travel the length of the rail siding 

track. 

9.6.1.4 Relevant noise criteria 

Table 9.30 presents the relevant noise criteria for the project during construction, operations and 

closure phases. Criteria are primarily drawn from applicable Victorian regulations and EPA 

publications.  

Table 9.30 Relevant noise criteria for the project 

Regulation/guideline Relevant criteria 

Construction phase 

Noise Control Guidelines – EPA 
Publication 1254 

• Day – Monday to Friday (7:00 a.m. to 6:00 p.m.) and Saturday (7:00 a.m. 
to 1:00 p.m.), no construction noise limits. 

• Evening – Monday to Friday (6:00 p.m. to 10:00 p.m.), Saturday 
(1:00 p.m. to 10:00 p.m.) and Sunday / public holidays (7:00 a.m. to 
10:00 p.m.) noise limit is to be greater than 10 dB above background 
noise and outside a residential dwelling for the first 18 months, and 
greater than 5 dB above background noise and outside a residential 
dwelling after 18 months. 

• Night – Monday to Sunday (10:00 p.m. to 7:00 a.m.) noise must be 
inaudible (less than or equal to 13 dB**) inside a habitable room with 
windows open (EPA Publication 1254 does not specify an objective 
criterion for inaudibility). 

Construction noise that is audible inside a habitable room of a residence is 
permissible in respect of ‘unavoidable works’ and ‘low-noise or managed 
impact works’.  

Noise Control Guidelines – EPA 
Publication 480 

• Night – Monday to Sunday (10:00 p.m. to 7:00 a.m.) noise should not be 
above the background sound inside any adjacent residence.  

Victorian Occupational Health 
and Safety Regulations 2017 

• 85 dB(A) weighted maximum noise level LAeq (8 hour)* – over an eight-hour 
shift a worker cannot be exposed to more than 85 dB.  

• 140 dB LCPeak. – a worker cannot be exposed to an instantaneous noise 
level above 140 dB.  

• Applicable to all phases of the project. 
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Regulation/guideline Relevant criteria 

Noise from Industry in Regional 
Victoria – EPA Publication 1411 

The following comparison to NIRV criteria is provided to contextualise 
predicted noise levels from construction activities: 

• Day – 46 dB Leff (Monday to Friday (7:00 a.m. to 6:00 p.m.) and 
Saturday (7:00 a.m. to 1:00 p.m.)). 

• Evening – 41 dB Leff 
§ (Monday to Friday (6:00 p.m. to 10:00 p.m.), 

Saturday (1:00 p.m. to 10:00 p.m.) and Sunday (7:00 a.m. to 
10:00 p.m.)). 

• Night – 36 dB Leff (Monday to Sunday (10:00 p.m. to 7:00 a.m.)). 

Variations to NIRV criteria that are applicable to the project include: 

• Installation of constructed noise-control works. 

• Site clearing and preparation. 

• Short projects and necessary unshielded work. 

NIRV variations for installation of construction noise-control works and site 
clearing and preparation (including vegetation removal, topsoil and subsoil 
removal, road construction and civil works such as site drainage) allow noise 
levels to be exempt from recommended levels during the day period.  

NIRV variations for necessary unshielded work and short periods (including 
construction of fines tailings cells and erosion embankment) allows noise 
levels during the day to be up to 10 dB greater than recommended level of 
46 dB Leff.  

Operations phase 

Noise from Industry in Regional 
Victoria – EPA Publication 1411 

• Day – 46 dB Leff (Monday to Friday (7:00 a.m. to 6:00 p.m.) and 
Saturday (7:00 a.m. to 1:00 p.m.)). 

• Evening – 41 dB Leff 
§ (Monday to Friday (6:00 p.m. to 10:00 p.m.), 

Saturday (1:00 p.m. to 10:00 p.m.) and Sunday (7:00 a.m. to 
10:00 p.m.)). 

• Night – 36 dB Leff (Monday to Sunday (10:00 p.m. to 7:00 a.m.)). 

Note: Leff is the effective noise level of commercial or industrial noise 
determined in accordance with SEPP (Control of Noise from Commerce, 
Industry and Trade). This is the LAeq* noise level over a half-hour period, 
adjusted for the character of the noise, measured in dB. Adjustments are 
made for tonality, intermittency and impulsiveness, where required. 

New South Wales (NSW) Road 
Noise Policy 2011 

• Assessment criteria for road noise – levels for the proposed project are 
60 dB equivalent sound level (LAeq (15 hour)) during the day and 55 dB LAeq 

(9 hour) during the night. 

• Relative increase criteria – 12 dB or less.  

The NSW Road Noise Policy is often referred to in Victoria as suitable 
guidelines for existing residences affected by additional traffic generated by 
land use developments on existing roads. The criteria in the policy are not 
mandatory and are considered to be thresholds above which mitigation 
measures must be considered, with the aim to select the most feasible and 
reasonable measures. 
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Regulation/guideline Relevant criteria 

Closure phase 

Noise Control Guidelines – EPA 
Publication 1254 

Closure phase of the project will be subject to the same noise limits and 
controls as the construction phase: 

• Day – Monday to Friday (7:00 a.m. to 6:00 p.m.) and Saturday (7:00 a.m. 
to 1:00 p.m.) there are no noise limits. 

• Evening – Monday to Friday (6:00 p.m. to 10:00 p.m.), Saturday 
(1:00 p.m. to 10:00 p.m.) and Sunday / public holidays (7:00 a.m. to 
10:00 p.m.) noise limit is to be 10 dB above background noise and 
outside a residential dwelling for the first 18 months, and 5 dB above 
background noise and outside a residential dwelling after 18 months. 

• Night – Monday to Sunday (10:00 p.m. to 7:00 a.m.) noise must be 
inaudible inside a habitable room with windows open. 

Noise from Industry in Regional 
Victoria – EPA Publication 1411 

• Day – 46 dB Leff (Monday to Friday (7:00 a.m. to 6:00 p.m.) and 
Saturday (7:00 a.m. to 1:00 p.m.)). 

• Evening – 41 dB Leff 
§ (Monday to Friday (6:00 p.m. to 10:00 p.m.), 

Saturday (1:00 p.m. to 10:00 p.m.) and Sunday (7:00 a.m. to 
10:00 p.m.)). 

• Night – 36 dB Leff (Monday to Sunday (10:00 p.m. to 7:00 a.m.)). 

Variations to NIRV criteria that are applicable to the project include: 

• Final site rehabilitation. 

• Short projects and necessary unshielded work. 

NIRV variations to activities relating to site closure occurring at the final 
surface level after normal operations have ceased (not including backfilling 
of a pit) as well as short projects and necessary unshielded work (including 
final landform construction) allow noise levels during the day to be up to 
10 dB greater than the recommended level of 46 dB Leff. 

* LAeq – The equivalent continuous sound level, measured in dB, over the specified number of hours. 

† LCPeak – maximum value reached by the sound pressure. 

§ Leff - Effective noise level. 

** Internal noise levels of 13 dB or below are considered inaudible by the human ear. 

9.6.1.5 Relevant vibration criteria 

The criteria used to assess vibration impacts are outlined in Table 9.31. Australia has no current 

standards which include vibration criteria for preventing building damage. The criteria for this 

assessment were drawn from DIN 4150-3 Vibrations in buildings – Part 3: Effects on structures, which 

is a widely accepted international standard for the assessment of vibration impacts on buildings. The 

criteria specify limits for the frequency of short-term vibration at a foundation of a building (over the 

range 1 to 100 Hz), as well as the horizontal movement at the highest floor (at all frequencies). 

Table 9.31 Vibration limits according to DIN 4150-3 

Type of building Relevant criteria (mm/s (PPV)) 

Short-term vibration (foundation) Horizontal vibration (highest floor) 

Buildings used for commercial 
purposes, industrial buildings 
and buildings of similar design 

• 1 to 10 Hz: 20 mm/s. 

• 10 to 50 Hz: 20 to 40 mm/s. 

• 50 to 100 Hz: 40 to 50 mm/s. 

• Short-term: 40 mm/s. 

• Long-term: 10 mm/s. 
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Type of building Relevant criteria (mm/s (PPV)) 

Short-term vibration (foundation) Horizontal vibration (highest floor) 

Dwellings and buildings of 
similar design and/or 
occupancy 

• 1 to 10 Hz: 5 mm/s. 

• 10 to 50 Hz: 5 to 15 mm/s. 

• 50 to 100 Hz: 15 to 20 mm/s. 

• Short-term: 15 mm/s. 

• Long-term: 5 mm/s. 

Structures that because of their 
particular sensitivity to 
vibration, cannot be classified 
under lines 1 and 2 and are of 
great intrinsic values (e.g., 
listed buildings under a 
preservation order) 

• 1 to 10 Hz: 3 mm/s. 

• 10 to 50 Hz: 3 to 8 mm/s. 

• 50 to 100 Hz: 8 to 10 mm/s. 

• Short-term: 8 mm/s. 

• Long-term: 2.5 mm/s. 

Table 9.32 presents the probability of damage to buildings from vibration, based on a study by the US 

Bureau of Mines (Siskind, 1989). These probabilities informed the assessment of risk of potential 

damage to buildings from project-generated vibration.  

Table 9.32 Probability of building damage based on vibration level 

Peak particle velocity Damage probability 

10 mm/s Less than 5% 

20 mm/s 20% 

50 mm/s 40% 

100 mm/s 70% 

150 mm/s 80% 

200 mm/s 90% 

9.6.1.6 Assumption and limitations 

Uncertainty in the noise predictions comes from real-world variables such as weather conditions, 

actual sound power levels from noise sources, the ground surface model, and the degree of 

attenuation due to obstacles between the source of the noise and the sensitive receptor. These 

uncertainties necessitate a conservative approach to noise prediction. The following key assumptions 

and limitations were considered during the noise and vibration assessment method: 

• Sensitive receptors are generally downwind from each noise source, i.e., wind blows from the 

source of the noise to the sensitive receptor. 

• The maximum noise source height is 30 m and maximum distance between the noise source and 

sensitive receptor is 1,000 m. Within these bounds, the stated accuracy of the noise model is 

±3 dB. The noise model prepared for the project is generally within these parameters. 

• For estimated construction noise levels audible inside dwellings, windows at residences 

(receivers) are open, habitable rooms during the night period are facing the direction of 

construction activity, and weather conditions increase noise levels, resulting in the highest noise 

levels at receivers. 
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• Sleeping areas are on the side of the dwelling closest to construction activity, and a window is 

fully open in the sleeping area during the night. 

• Where manufacturer data has not been available, sound power data for equipment has been 

selected from current standards to represent the upper (higher) range of operating noise levels.  

• Sound levels are logarithmically added, and small variations from noise level assumptions are not 

compounded due to the large number of noise sources operating. For example, if all source levels 

changed by 1 dB, the net result would be a change of 1 dB overall. 

9.6.2 Impact assessment – construction 

Noise during construction will be generated from both fixed and mobile sources associated with 

activities such as site preparation and road construction. Fixed noise sources include diesel 

generators used in the field and site office. Mobile noise sources include all mobile plant and 

equipment used during construction. The most significant key noise sources to most sensitive 

receptors are mobile plant being used for the construction of site offices, the temporary TSF, dam 

walls, and Perry Gully earthworks. 

The main vibration sources from construction activities include heavy machinery use such as 

compactors, loaders and bulldozers. 

9.6.2.1 Issues and potential impacts 

Issues and potential impacts from noise and vibration considered during construction are: 

• Increased noise levels from fixed and mobile sources, such as diesel generators, dozers and haul 

trucks.  

• Increased disturbance of native fauna due to increased noise levels from construction activities.  

• Increased vibration levels from heavy machinery use, such as compactors, loaders and 

bulldozers. 

Each of these potential issues and impacts are discussed further below.  

Noise 

Construction noise levels were predicted for day, evening and night periods under a worst-case 

scenario at each of the identified sensitive receptors. The day period is from 7:00 a.m. to 6:00 p.m. 

Monday to Friday and 7:00 a.m. to 1:00 p.m. Saturday, evening from 6:00 p.m. to 10:00 p.m. Monday 

to Friday, 1:00 p.m. to 10:00 p.m. Saturday and 7:00 a.m. to 10:00 p.m. Sunday and public holidays. 

and night from 10:00 p.m. to 7:00 a.m. everyday. 

The construction scenario includes peak activities conducted concurrently, at positions close to 

receptors. Peak activities include earthworks in Perry Gully, construction of the temporary TSF and 

use of diesel generators for site power. None of the plant items to be used for project construction 

exhibit characteristics of tonality, intermittency or impulsiveness.  

Noise sources and levels used in the noise model were based on measurements or available 

standard data and reflect the higher levels of low frequency noise in the applicable equipment (such 

as diesel generators, dozers and haul trucks). Predicted low frequency (e.g., 63 Hz to 250 Hz) noise 

levels were within the range of available background noise levels (for the same frequency bands) 

measured during the day/evening period. This finding indicates a low potential for intrusive 
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low-frequency noise, as predicted levels are unlikely to be discernible above existing background 

levels. 

The predicted unmitigated construction noise levels are conservative, assuming windows at sensitive 

receptors are open, habitable rooms during the night are facing the direction of construction activities, 

and weather conditions are ‘worst-case’ (i.e. wind blows from the source of the noise to the sensitive 

receptor), resulting in the highest noise levels that would be experienced at sensitive receptors. Noise 

levels are likely to be significantly lower with mitigation measures implemented (see Section 9.6.2.2), 

and if any or all of these assumptions are not fulfilled, e.g., if windows are closed or wind is in a 

different direction taking noise away from the receptor.  

The predicted unmitigated noise levels under the construction scenario were compared to relevant 

guidelines (see Table 9.30). The assessment found that:  

• Predicted noise levels during all periods comply with the relevant noise criteria in NIRV at all 

sensitive receptors.  

• Predicted unmitigated construction noise levels at night are predicted to comply at all sensitive 

receptors except for R43 with EPA Publication 480 (which specifies that night-time construction 

noise levels should be at or below background sound inside adjacent residences (5 to 25 dB)). 

R43 is predicted to have a noise level of 1 dB above the background noise level. 

• Construction noise is predicted to be well below the Victoria Occupational Health and Safety 

Regulations 2017 noise criteria during all time periods.  

The predicted unmitigated noise levels under the construction scenario were also compared to the 

Noise Control Guidelines (EPA Publication 1254) for the evening and night periods. The guidelines do 

not define construction noise limits during normal working hours (i.e., 7:00 a.m. to 6:00 p.m. Monday 

to Friday and 7:00 a.m. to 1:00 p.m. Saturday), although the general noise management 

recommendations in EPA Publication 1254 do apply. No modelling was undertaken of the potential 

noise associated with construction of the Fernbank East rail siding, as these works will be undertaken 

during normal working hours.  

Under EPA Publication 1254, project construction activities may be classified as ‘managed impact 

works’ as they are mitigated activities which would be specified in a noise management plan, 

supported by expert acoustic assessment. If the project construction works are classified as ‘managed 

impact works’, then they will not need to comply with the guidelines. The assessment in this chapter 

assumes that noise levels will need to comply and provides a comparison for the evening and night 

periods against the guideline noise limits. Daytime noise levels from project construction were 

predicted to be the same as for the evening period. 

Evening 

Table 9.33 presents the predicted noise levels in the evening at each sensitive receptor, in the context 

of existing background levels, and compares the modelled levels with the limits specified in EPA 

Publication 1254. The construction noise limits during the evening are likely to be met at four sensitive 

receptors (R29, R30, R31 and R47). Exceedances are likely (with no additional mitigation) when 

background noise is at the low end of the measured range, and when the receptor is downwind of the 

noise source, at nine sensitive receptors (R1, R5, R6, R7, R15, R16, R21, R43 and R44), shown in 

bold in Table 9.33.  
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Table 9.33 Predicted worst-case noise levels during construction (evening period) 

Receptor 

Construction scenario (evening) Downwind conditions 

Predicted 
level 

(LAeq dB) 

External 
background 
noise level  

(LAeq (1 hour) dB) 

Comparison with Noise Control Guidelines  

(EPA Publication 1254) 

Percentage of time 
downwind conditions 
could occur (from the 

noise source to the 
sensitive receptor) 

Level above EPA Publication 1254 in 
downwind conditions and 

background noise level is less than 
10 dB below predicted worst-case 

construction noise levels 

R1 39* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 29 dB LA90 or greater. Likely to be above the guideline 
levels when background levels are below 29 dB LA90. 

59% Up to 13 dB 

R5 33* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 23 dB LA90 or greater. Likely to be above the guideline 
levels when background levels are below 23 dB LA90. 

31% Up to 7 dB 

R6 34* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 24 dB LA90 or greater. Likely to be above the guideline 
levels when background levels are below 24 dB LA90. 

31% Up to 8 dB 

R7 33* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 23 dB LA90 or greater. Likely to be above the guideline 
levels when background levels are below 23 dB LA90. 

31% Up to 7 dB 

R15 29* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 19 dB LA90 or greater. Likely to be above the guideline 
levels when background levels are below 19 dB LA90. 

45% Up to 3 dB 

R16 27* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 17 dB LA90 or greater. Likely to be above the guideline 
levels when background levels below 17 dB LA90. 

45% Up to 1 dB 

R21 35* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 25 dB LA90 or greater. Likely to be above the guideline 
levels when background levels are below 25 dB LA90. 

45% Up to 9 dB 
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Receptor 

Construction scenario (evening) Downwind conditions 

Predicted 
level 

(LAeq dB) 

External 
background 
noise level  

(LAeq (1 hour) dB) 

Comparison with Noise Control Guidelines  

(EPA Publication 1254) 

Percentage of time 
downwind conditions 
could occur (from the 

noise source to the 
sensitive receptor) 

Level above EPA Publication 1254 in 
downwind conditions and 

background noise level is less than 
10 dB below predicted worst-case 

construction noise levels 

R29 23 16 – 38 Likely to fall within the guideline levels at all times as predicted 
noise levels are less than 10 dB above the lower range of 
external background noise. 

28% 0 dB 

R30 23 16 – 38 Likely to fall within the guideline levels at all times as predicted 
noise levels are less than 10 dB above the lower range of 
external background noise. 

42% 0 dB 

R31 24 16 – 38 Likely to fall within the guideline levels at all times as predicted 
noise levels are less than 10 dB above the lower range of 
external background noise. 

48% 0 dB 

R43 37* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 27 dB LA90 or greater. Will exceed when background 
levels are below 27 dB LA90. 

31% Up to 11 dB 

R44 32* 16 – 38 Likely to fall within the guideline levels when background noise 
levels are 22 dB LA90 or greater. Will exceed when background 
levels are below 22 dB LA90. 

45% Up to 6 dB 

R47 24 16 – 38 Likely to fall within the guideline levels at all times as predicted 
noise levels are less than 10 dB above the lower range of 
external background noise. 

48% 0 dB 

Note: Units of noise measurement presented in this table are all dB (decibels), which is the unit of sound level. Some values are provided for LAeq dB, which is the equivalent continuous sound level, 

measured in dB, and is commonly referred to as the average noise level. Some values are provided for LAeq (1 hour) dB, which is the same as LAeq dB, but as measured over the stated period of time 

(i.e., one hour). Some values are provided for dB LA90, which refers to the noise exceeded for 90% of the measurement period, measured in dB, and is commonly referred to as the background noise level. 

Note: The external background noise level has been established on a conservative basis on the lower background noise level identified in Table 8.33 of Section 8.6.3.2. 

* Potential exceedance of noise criteria against EPA Publication 1254 guidance (see Table 9.30) when weather conditions favour the propagation of sound. 
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Wind direction can have a significant influence on noise levels experienced at a sensitive receiver. 

Historical data on wind direction was used to determine the percentage of time when wind conditions 

favourable to the propagation of sound may occur (see Table 9.33), and show that at all but one 

receptor (R1), downwind conditions could be expected to occur less than half of the time.  

Given downwind conditions, the potential noise level experienced above EPA Publication 1254 

guidelines at each receptor is also presented for a situation when the background noise level is less 

than 10 dB below the predicted worst-case construction noise levels. The construction noise level 

needs to be at least 10 dB below the background level to achieve inaudibility (as noise levels 

generally reduce by 10 dB inside a conventional dwelling with windows open). The range of external 

background noise levels during the day is provided in Table 9.33. Predicted noise levels above the 

EPA Publication 1254 guidance limits ranged from 0 dB at four receptors through to 13 dB at R1. 

Night 

EPA Publication 1254 recommends that construction noise during the night is inaudible inside a 

habitable room. Inaudibility is dependent on factors within Kalbar’s control, but also outside the 

project’s control, such as an individual’s hearing threshold and the presence of other non-project 

internal and external noise sources.  

The predicted construction noise levels at night inside habitable rooms are presented in Table 9.34 

and compared against the EPA Publication 1254 guidelines. Project generated noise is likely to be 

inaudible (with windows open) at seven sensitive receptors (R7, R15, R16, R29, R30, R31 and R47). 

Levels are predicted to be audible inside habitable rooms with windows open at six sensitive 

receptors (R1, R5, R6, R21, R43 and R44), depending on the internal ambient noise level within the 

dwellings, and the response of an individual to the noise.  

The external construction noise level needs to be at least 10 dB below the external background noise 

level to achieve inaudibility. The level above ‘inaudibility’ during worst-case operations, assuming 

‘inaudibility’ occurs at 13 dB or lower, is also provided in Table 9.34. Compliance is achieved at seven 

sensitive receptors. At other receptors, the predicted noise levels above inaudibility range from 13 dB 

(at R43) down to 1 dB at R6. A level of 10 dB below background may not guarantee inaudibility at all 

times and is dependent on the variability of background levels. Setting criteria for achieving complete 

and constant inaudibility is impractical and inaudibility can also be achieved if the predicted internal 

noise level is 13 dB or lower, as these levels are considered inaudible by the human ear. The range of 

external background noise levels during the night is provided in Table 9.34. 

Table 9.34 also identifies the percentage of time when downwind conditions could be expected to 

occur at each receptor, which for most is up to about half of the time during the night. Construction 

activities at night are likely to be constrained to a small area, reducing the potential for downwind 

conditions occurring at many of the receptors. 
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Table 9.34 Predicted worst-case noise levels during construction (night period) 

Receptor 

Construction scenario (night)  Percentage of time 
downwind 

conditions could 
occur (from noise 

source to 
sensitive receptor) 

Predicted 
external 

noise level 
(LAeq dB)* 

Estimated 
internal 

noise level 
(LAeq dB)† 

External 
background 
noise level 

(LAeq (1 hour) dB) 

Level above ‘inaudibility’ during worst-
case operations (dB), assuming 

‘inaudibility’ occurs at 13 dB or lower 

Comparison with Noise Control Guidelines 
(EPA Publication 1254) 

R1 33* 23 15 – 35 Up to 10 dB Likely to fall within the guideline levels and be 
inaudible inside when background noise levels 
are 43 dB LA90 or greater. Likely to be above the 
guideline levels and audible inside when 
background levels are below 43 dB LA90. 

51% 

R5 27* 17 15 – 35 Up to 4 dB Likely to fall within the guideline levels and be 
inaudible inside when background noise levels 
are 37 dB LA90 or greater. Likely to be above the 
guideline levels and audible inside when 
background levels are below 37 dB LA90. 

47% 

R6 24* 14 15 – 35 Up to 1 dB Likely to fall within the guideline levels and be 
inaudible inside when background noise levels 
are 34 dB LA90 or greater. Likely to be above the 
guideline levels and audible inside when 
background levels are below 34 dB LA90. 

47% 

R7 22 12 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 47% 

R15 21 11 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 54% 

R16 19 9 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 54% 

R21 33* 23 15 – 35 Up to 10 dB Likely to fall within the guideline levels and be 
inaudible inside when background noise levels 
are 23 dB LA90 or greater. Likely to be above the 
guideline levels and audible inside when 
background levels are below 23 dB LA90. 

47% 
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Receptor 

Construction scenario (night)  Percentage of time 
downwind 

conditions could 
occur (from noise 

source to 
sensitive receptor) 

Predicted 
external 

noise level 
(LAeq dB)* 

Estimated 
internal 

noise level 
(LAeq dB)† 

External 
background 
noise level 

(LAeq (1 hour) dB) 

Level above ‘inaudibility’ during worst-
case operations (dB), assuming 

‘inaudibility’ occurs at 13 dB or lower 

Comparison with Noise Control Guidelines 
(EPA Publication 1254) 

R29 16 6 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 23% 

R30 17 7 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 36% 

R31 18 8 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 45% 

R43 36* 26 15 – 35 Up to 13 dB Likely to fall within the guideline levels and be 
inaudible inside when background noise levels 
are 46 dB LA90 or greater. Likely to be above the 
guideline levels and audible inside when 
background levels are below 46 dB LA90. 

47% 

R44 28* 18 15 – 35 Up to 5 dB Likely to fall within the guideline levels and be 
inaudible inside when background noise levels 
are 38 dB LA90 or greater. Likely to be above the 
guideline levels and audible inside when 
background levels are below 38 dB LA90. 

44% 

R47 18 8 15 – 35 0 dB Noise is likely to be inaudible inside dwelling. 45% 

Note: Units of noise measurement presented in this table are all dB (decibels), which is the unit of sound level. Some values are provided for LAeq dB, which is the equivalent continuous sound level, 

measured in dB, and is commonly referred to as the average noise level. Some values are provided for LAeq (1 hour) dB, which is the same as LAeq dB, but as measured over the state period of time 

(i.e., one hour). Some values are provided for dB LA90, which refers to the noise exceeded for 90% of the measurement period, measured in dB, and is commonly referred to as the background noise level. 

Note: The external background noise level has been established based on the background noise level range identified in Table 8.33 of Section 8.6.3.2. 

* Potential to be above EPA Publication 1254 guideline levels and audible inside when weather conditions favour the propagation of sound. 
† The estimated internal construction noise level during night (LAeq dB) is predicted by subtracting 10 dB from the predicted noise level (LAeq dB). 
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Construction noise impacts on native fauna  

The construction phase of the project will result in increased noise levels in the project area and 

surrounds due to ground disturbance, vegetation clearing, machinery (including bulldozers, front end 

loaders, excavators, graders, water trucks, tippers, rollers, cranes, generators, welding machines and 

pumps) and vehicle movements. Noise emissions from these sources during construction may disturb 

fauna and interrupt various stages of their life cycle. For example, noise can adversely affect native 

fauna by interfering with communication, masking the sounds of predators and prey, and causing 

stress or avoidance reactions. 

No government policies or widely accepted guidelines are available for assessing noise impacts on 

native fauna. The best available mechanism by which to ascertain potential impacts to fauna from 

noise is to compare predicted noise levels to the existing noise environment, and to use available 

noise guidelines for humans. The predicted worst-case noise levels under the construction scenario 

were compared to background noise levels and to the NIRV guidelines (EPA Publication 1411). 

As outlined above, predicted low frequency (e.g., 63 Hz to 250 Hz) noise levels are unlikely to be 

discernible above existing background levels during the day/evening period, which indicates a low 

potential for intrusive low-frequency noise. 

Predicted worst-case daytime and evening noise levels during construction ranged from 23 to 

39 LAeq dB at sensitive receptors near the project area (see Table 9.33). These levels are below the 

daytime NIRV-recommended noise level of 46 dB Leff and evening NIRV-recommended level of 

41 dB Leff at all sensitive receptors (see Table 9.30). Predicted external noise levels at night ranged 

from 16 to 36 LAeq dB (see Table 9.34). These levels are at or below the night-time NIRV-

recommended level of 36 LAeq dB. 

Predicted construction noise levels are at or below the NIRV-recommended noise levels for humans 

during daytime, evening and night-time periods, and in the absence of specific guidance for fauna, the 

overall impact due to project construction noise is expected to be low. Existing noise from farm 

machinery noise and traffic noise means that native fauna species are likely to habituate to noise 

associated with the project and will continue to use the areas adjoining the project footprint for 

foraging, roosting and/or breeding (see Section 9.1.3.1). These predicted fauna reactions to noise are 

consistent with observations made at other mine sites, including mineral sands operations (also see 

the Detailed Ecological Investigation in Appendix A002).  

Vibration 

The key vibration sources from project construction activities includes heavy machinery use 

(compactors, loaders and bulldozers). Typical vibration levels described from heavy machinery at 

10 m are presented in Section 9.6.1.2. 

The predicted vibration level for a compactor (used to represent all project heavy machinery) at 100 m 

was 0.14 mm/s PPV, well below the ANZECC guideline level recommended long-term regulatory goal 

value of 2 mm/s PPV. This value is the most stringent peak vibration criteria and is within DIN 4150-3 

vibration limits. Vibration levels from heavy machinery are predicted to be lower than 0.14 mm/s PPV 

at sensitive receptors more than 100 m away from plant operations. 
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9.6.2.2 Proposed mitigation 

Noise modelling for the construction phase predicted that without adequate mitigation, noise levels 

would likely be greater than the EPA Publication 1254 noise criteria at some sensitive receptors for 

evening and night periods (see tables 9.33 and 9.34).  

The proposed noise mitigation strategies for construction have been informed by EPA Publication 

1254 in reference to large projects with nearby sensitive uses. Noise mitigation strategies are also 

presented in Chapter 12: Environmental management framework and the draft Work Plan 

(Attachment B). During detailed design of the project, all noise mitigation measures required to 

achieve compliance with NIRV will be refined and specified in detail. The noise and vibration sub-plan 

will formally document all of the managerial and engineering (i.e., design-based) measures to be 

implemented to control noise. The sub-plan will be developed in consultation with the community to 

communicate the proposed measures to nearby affected residents and account for resident feedback. 

Vibration levels from construction activities are expected to comply with the most stringent human 

perception criteria and other noise reduction strategies will likely lower these even further. No 

vibration specific mitigation measures are required.  

The following measures are proposed to reduce and manage the potential impacts of noise during 

construction:  

Planning and scheduling 

• Commissioning noise tests will be undertaken at regular intervals and prior to work starting, 

including checking that bunds have been constructed to specifications required for site 

compliance with EPA guidelines (NV16). 

• Noisier activities will be scheduled for less sensitive times of day where practicable and works will 

be limited as much as practicable during the night and at weekends (NV17). 

• Residents at noise-sensitive receptors will be informed of the timing and location of each 

construction stage and associated noise reduction measures and given advance notice and 

details of periods of noisy activities (such as excavation) (NV18). 

• Managerial processes will be implemented (such as ‘push-back’ mining operations) to optimise 

the direction of mine void excavation so the terrain provides maximum natural attenuation noise 

from plant and equipment (NV19). 

• All personnel will be informed about the measures required to minimise noise including through 

regular toolbox talks (NV20). 

• Contingency procedures will be developed and implemented if noise emissions during 

construction exceed relevant guideline values, including additional mitigation measures to be 

considered during less favourable meteorological conditions that may enhance noise emissions 

from the project area (NV06). 

• A principal contact person to whom community queries and complaints will be directed will be 

identified for the project. The complaints response procedure will be implemented to address any 

complaints received. Twenty-four-hour contact details for the principal contact person will be 

provided through letters and signage onsite (AQ19). 

• A permanent power supply will be secured as early as possible to minimise the time diesel 

generators are used (NV31). 
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• Construction of the proposed Fernbank East rail siding will be restricted to daytime hours 

(Monday to Friday (7:00 a.m. to 6:00 p.m.) and Saturday (7:00 a.m. to 1:00 p.m.)) (NV34). 

Mobile plant and equipment 

• Equipment will be selected with noise emissions that do not exceed the sound values used in the 

project noise modelling (NV33). 

• Mobile plant items will be fitted with broadband reversing signals to avoid tonal characteristics 

associated with traditional reversing beepers at nearby sensitive receptors (NV10). 

• All pneumatic tools used near residential areas will be fitted with an effective silencer on the air 

exhaust port (NV22).  

• Plant will be turned off when not in use (NV23).  

• Plant, machinery and vehicles will be maintained in accordance with manufacturers’ specifications 

to minimise emission of noise (NV24). 

• Equipment and processes that do not exhibit characteristics of intermittency or impulsiveness will 

be selected, where feasible (NV32). 

Traffic noise 

• Haul vehicles will travel on designated haul roads only and haul route lengths will be minimised 

where practicable (AQ08). 

• All trucks left standing on site will, as far as practicable, have their engines switched off after no 

more than five minutes (NV25). 

• All project vehicles will be maintained in accordance with manufacturers’ specifications (NV27). 

• Trucks will be equipped with adequate and functioning mufflers (NV28). 

• Project vehicles will be driven to the speed limit and in a careful manner, avoiding strong 

acceleration/deceleration, and restricting the use of compression brakes to situations where 

justified on safety grounds, such as along long downhill slopes (NV29). 

Noise and vibration sub-plan 

• A noise and vibration sub-plan will be prepared and implemented. The sub-plan will be informed 

by best practice guidelines. At a minimum, the sub-plan will include (NV09): 

- Location of nearby residences and other sensitive land uses, including the sensitive receptors 

identified in this EES. 

- Approved construction working hours and/or shift rotations, and inclusion of construction 

activities, work areas and mobile plant and equipment locations during each working shift. 

- Best practice work practices to minimise noise emissions. 

- Best practice vibration mitigation strategies to minimise vibration. 

- Community consultation strategy required for the construction phase and associated high 

noise and vibration generating works. 

- Complaints handling process, including contact details, follow-up inspection, monitoring and 

corrective action processes once a complaint is made. 

- Noise monitoring procedures focused on the noise-sensitive receptors, including noise 

monitoring from the project area and along the HMC transportation route.  
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- Contingency procedures if noise emissions during operations are determined to exceed those 

modelled as part of the approval process, including alternatives to be considered during less 

favourable meteorological conditions that may enhance noise emissions from the project 

area. 

- Requirements for recording actions taken in response to exceedances, and evaluation of their 

effectiveness. 

- Adaptive management of noise levels for the project, where identified exceedances will inform 

the required control strategy. 

• Project inductions will include briefings for all employees and contractors on the key principles 

and requirements of the noise and vibration sub-plan as relevant to their work (NV35). 

9.6.2.3 Summary of residual impacts 

A summary of the residual impacts during construction of the project with mitigation measures 

implemented include: 

• Increased noise levels: Predicted worst-case daytime and evening noise levels during 

construction without mitigation measures in place ranged from 23 to 39 LAeq dB at sensitive 

receptors near the project area. Predicted external noise levels at night ranged from 16 to 

36 LAeq dB. A summary of the comparison between the predicted noise levels and the relevant 

guidelines for day, evening and night periods is provided below: 

- Day: Predicted levels are below NIRV-recommended noise levels of 46 dB Leff. Construction 

noise during the day has no defined noise limit under EPA Publication 1254 guidelines. 

- Evening: Predicted levels are below NIRV-recommended noise levels of 41 dB Leff. Evening 

noise levels at four sensitive receptors (R29, R30, R31 and R47), predicted to be 23 or 

24 dB Leff, are likely to fall within the EPA Publication 1254 guideline levels. Evening noise 

levels at nine sensitive receptors (R1, R5, R6, R7, R15, R16, R21, R43 and R44), predicted 

to range from 27 to 39 dB Leff, are likely to be above guideline levels when background noise 

is at the low end of the measured range, and when wind equates to a downwind direction. 

- Night: Predicted levels are below NIRV-recommended noise levels of 36 dB Leff. Night noise 

levels at seven sensitive receptors (R7, R15, R16, R29, R30, R31 and R47), predicted to 

range from 16 to 22 dB Leff, are likely to be inaudible inside habitable rooms with windows 

open (required under EPA Publication 1254). Night noise levels at six sensitive receptors (R1, 

R5, R6, R21, R43 and R44), predicted to range from 24 to 36 dB Leff, are likely to be audible 

inside habitable rooms with windows open. Audibility will vary depending on the internal 

ambient level within the dwellings and the response of an individual to the noise. 

Mitigation measures will be implemented to achieve guidelines noise levels at the affected 

sensitive receivers during the evening and night periods, where practicable. Mitigation will be 

informed by the results of ongoing noise monitoring during construction (see Section 9.6.5). 

• Increased disturbance of native fauna: Native fauna species are expected to habituate to noise 

associated with the project and continue to use the areas adjoining the project footprint for 

foraging, roosting and/or breeding. A low overall impact is expected to fauna from construction 

noise. 

• Increased vibration levels: The predicted vibration level for project heavy machinery at 100 m was 

0.14 mm/s PPV, which is well below the ANZECC guideline recommended long-term regulatory 

goal value of 2 mm/s PPV and within DIN 4150-3 vibration limits. Sensitive receptors will not be 

impacted by construction-generated vibration. 
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9.6.3 Impact assessment – operations 

Noise sources during the operations phase include both fixed and mobile noise sources. Fixed noise 

sources include the WCP, mining contractor’s workshop, truck loading, pumps and associated booster 

equipment. Mobile noise sources include all mobile plant used during the operation of mining unit 

plants (MUP1 and MUP2) and transport of HMC.  

The noise sources with the greatest potential for noise impacts at most sensitive receptors are the 

mobile plant used to support the MUPs, fines tailings management, or transport of HMC 

(Appendix A005). The key vibration sources from operations activities include heavy machinery use 

such as compactors, loaders and bulldozers, and the operation of the WCP. 

9.6.3.1 Issues and potential impacts 

Issues and potential impacts from noise and vibration during project operations are: 

• Increased onsite noise levels from fixed and mobile sources, such as the WCP, truck loading and 

movement of overburden and ore.  

• Increased offsite noise levels due to project related vehicle movements, including HMC transport.  

• Increased disturbance of native fauna due to increased operation noise levels.  

• Increased vibration levels from heavy machinery use, such as compactors, loaders and 

bulldozers and operation of WCP. 

Each of these potential issues and impacts are discussed further below.  

Onsite operations noise from fixed and mobile sources 

Initial noise modelling indicated that without proper mitigation, noise levels from all worst-case 

operations scenarios (years 1, 5, 8 and 12) would exceed the NIRV recommended levels at some 

sensitive receptors by up to 3 dB during the day, and up to 13 dB at night. Multiple noise mitigation 

strategies (described in Section 9.6.3.2) were then incorporated into the noise model to give predicted 

noise levels with control measures in place. 

The noise model is inherently conservative, and the predicted levels presented below would be lower 

during non-peak periods and under favourable meteorological conditions (e.g., warmer temperatures 

or wind direction from receptor to source). Noise audits of selected fixed and mobile plant and 

equipment will be conducted annually to check that actual plant noise levels are within NIRV 

recommended noise levels.  

As for construction, all noise sources and levels in the noise model for operations were based on 

measurements or available standard data and reflects the higher levels of low frequency noise in the 

applicable equipment. Predicted low frequency (e.g., 63 Hz to 250 Hz) noise levels were within the 

range of background noise levels (for the same frequency bands) measured during the day/evening 

period. This finding indicates a low potential for intrusive low-frequency noise from operations, as 

predicted levels are unlikely to be discernible above background levels. 

Day and evening 

Predicted noise levels, with mitigation, for day and evening periods for each project operations 
scenario are presented in Table 9.35, and illustrated in figures 9.47 to 9.50. The levels were 
compared against the NIRV compliance criteria of 46 for daytime and 41 dB Leff for evening (see 
Section 9.6.1.4). The predicted noise levels comply  
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with the NIRV recommended levels for the day and evening periods at all sensitive receptors. At times 

when operations are not at peak, and when weather conditions do not favour sound propagation, 

noise levels will be lower.  

Table 9.35 Predicted noise levels for project operations scenarios (day and evening periods)  

Receptor Predicted noise levels (dB Leff)  

Year 1 Year 5 Year 8 Year 12 

R1 36 37 36 37 

R5 38 36 36 31 

R6 35 34 33 30 

R7 32 35 36 31 

R15 31 35 37 32 

R16 27 31 34 30 

R21 39 34 28 30 

R29 23 27 30 26 

R30 24 27 31 30 

R31 24 28 31 30 

R43 35 34 26 31 

R44 30 31 29 33 

R47 25 29 32 32 

Night 

Predicted noise levels during the night period for each project operations scenario with mitigation are 

presented in Table 9.36, and illustrated in figures 9.51 to 9.54. Predicted noise levels were compared 

against the night period NIRV compliance criteria of 36 dB Leff (see Section 9.6.1.4). With standard 

mitigation measures in place, noise levels are predicted to comply with NIRV recommended levels at 

all sensitive receptors.  

Table 9.36 Predicted noise levels during project operations scenarios (night period), dB Leff 

Receptor Predicted noise levels (dB Leff) 

Year 1 Year 5 Year 8 Year 12 

R1 33 35 33 35 

R5 33 29 30 28 

R6 30 30 30 28 

R7 27 30 34 28 

R15 27 32 36 28 
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Receptor Predicted noise levels (dB Leff) 

Year 1 Year 5 Year 8 Year 12 

R16 24 28 34 27 

R21 36 31 25 27 

R29 20 24 29 25 

R30 21 24 30 27 

R31 21 25 29 28 

R43 31 33 23 30 

R44 28 30 27 32 

R47 22 26 31 28 
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Offsite operations noise due to project-related vehicle movements  

Three traffic and transport scenarios exist during project operations, namely the Fernbank East rail 

scenario, Bairnsdale rail scenario and the road and rail scenario (see Section 9.8: Roads, traffic and 

transport). The number of vehicle movements will be the same under the different scenarios, although 

the routes used by vehicles will differ, which in turn will influence offsite operational noise levels. Each 

of these scenarios are discussed below.  

Fernbank East rail scenario 

The Fernbank East rail scenario is the preferred option for transport of HMC offsite, whereby trucks 

will travel to a purpose-built rail siding south of the project area. All truck movements associated with 

this option would occur during the day and evening periods along a purpose-built haulage road within 

the infrastructure options area. All truck movements associated with the preferred option fall within the 

scope of the assessment of onsite operations considered in the Noise and Vibration Assessment 

prepared by MDA (Appendix A005).  

Trucking to the Fernbank East project rail siding will require approximately 40 trips from the mine site 

to the rail siding each day, and the same number of trips back along a designated sealed haulage 

road within the infrastructure corridor. At the rail siding, a reach-stacker or loader would unload 

containers from trucks and move them to a storage area within the rail siding footprint. When trains 

arrive at the rail siding, the reach-stacker or loader would load containers directly onto the train 

carriages for dispatch. 

The proposed haulage route will be a dedicated road and is part of the project site. As such, noise 

created by trucks travelling on the private haulage road, as well as plant and activity that would occur 

at the Fernbank East rail siding, has been predicted in the same manner as noise sources from the 

project area (according to the SEPP N-1/NIRV methods). 

Two proposed alignments are identified for the private haulage road. The preferred alignment runs 

north from the rail siding then heads northwest along Chettles Road towards the project area (see 

Figure 3.6 in Chapter 3). The non-preferred alternative alignment travels north, crossing Chettles 

Road, until it reaches the project area, before traveling west towards the processing area (see 

Figure 4.8 in Chapter 4). 

Noise sources associated with this transport option include: 

• B-double trucks. 

• Reach-stacker or similar loader to load containers from trucks onto train cars. 

• Trains travelling on land within the infrastructure options area (part of the project site). 

Four to five trains per week are expected to arrive at the Fernbank East rail siding to be loaded. 

Loading of the trains will take place during the day and evening periods only, and B-double haulage 

from the mine site to the rail siding will also take place during the day and evening periods only. The 

train may travel during the night period. 

The following scenario has been considered as a ‘worst-case’ 30-minute assessment period for the 

day and evening period: 

• B-double trucks travelling along the private haulage road. 
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• Reach-stacker operating continuously, loading containers 50% of the time and driving 50% of the 

time. 

• One train accessing the rail siding, travelling at 10 km/h and taking approximately six minutes to 

travel the length of the rail siding track. 

The scenario for the ‘worst-case’ 30-minute assessment night period was one train accessing the rail 

siding, travelling at 10 km/h, and taking approximately six minutes to travel the length of the rail siding 

track. 

Loading of the train would take approximately six to eight hours. Noise levels from operation of the 

reach stacker (either loading or driving) are comparable to noise from train movement. On this basis, 

the day/evening period scenario represents higher noise levels than would be produced from 

continual operation of the reach stacker only, after train movement ceased.  

Noise from B-double trucks using the private haulage road and plant and activity at the rail siding has 

been assessed cumulatively with other site operations against the NIRV-recommended levels at 

nearby residential receivers. 

The predicted noise levels from the worst-case day and evening period scenario described in this 

section are provided in Table 9.37. Noise levels modelled for the private haulage road in the 

infrastructure corridor (preferred alignment option) and operations at the Fernbank East rail siding 

indicated that noise levels would be compliant with NIRV recommended noise levels at all sensitive 

receptors during the day and evening periods. Transport of HMC along the private haulage road will 

be restricted to the day and evening periods to comply with NIRV recommended levels. If haulage 

were to occur at night, additional noise mitigation will be required.  

Table 9.37 Predicted day and evening noise levels from B-doubles on the private haulage 

road and activities at the Fernbank East rail siding 

Receptor 

Predicted noise level (Leff dB)  

B-double route to rail 
siding  

Rail siding operations  Total (rail siding and 
transport route) 

R1 36 17 36 

R5 14 11 16 

R6 12 11 14 

R7 13 13 16 

R15 13 15 17 

R16 12 14 16 

R21 10 8 12 

R29 10 13 12 

R30 15 20 20 

R31 23 24 24 

R43 9 7 11 
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Receptor 

Predicted noise level (Leff dB)  

B-double route to rail 
siding  

Rail siding operations  Total (rail siding and 
transport route) 

R44 15 14 18 

R47 18 21 23 

Additional receivers nearest to the rail siding 

R23 21 34 34 

R45 25 19 26 

R52 18 37 37 

R53 18 36 36 

R58 21 28 29 

R60 25 37 37 

Predicted noise levels for the non-preferred private haulage road alignment were below the NIRV 

recommended levels at all sensitive receptors during the day and evening periods. The alternative 

alignment was predicted to provide an overall noise reduction of 2 dB at R1 (35 dB) compared to the 

preferred alignment, with levels 1 dB higher at R47 (24 dB). The overall predicted noise level at other 

receptors was not predicted to change (Gillian Lee, MDA, pers. comms, 2020a). 

The predicted noise levels from the worst-case night period scenario described in this section is 

provided in Table 9.38. The modelling of noise levels from operations at the Fernbank East rail siding 

indicated compliance with the NIRV recommended levels for day and evening periods at all sensitive 

receptors. Noise from the rail siding operations also needs to be considered cumulatively with other 

project operations in accordance with the NIRV methodology. If rail loading activities were to occur 

during the night, the cumulative noise levels would not comply with NIRV recommended levels at 

three sensitive receptors (R52, R53 and R60) and additional noise mitigation would be required. Such 

measure may include using 2 to 3 m tall screening around the rail siding loading and container 

storage area. 

Trains used to transport project HMC may sound their horns at the Fernbank East rail siding. Noise 

from train horns is known to range from 118 to 132 dB Lmax (Gillian Lee, MDA, pers. comms, 2020b). 

The upper level of this range could exceed the sleep disturbance criteria at the nearest dwellings, 

whereas the lower levels would comply (Gillian Lee, MDA, pers. comms, 2020b). If train horns are 

sounded at locations other than the rail siding (e.g., level crossings), different dwellings may or may 

not be affected, depending on their proximity to the source in each instance. 

The freight train proposed to be utilised by the project would travel from the Fernbank East rail siding 

to Melbourne on a schedule of once every second night (i.e., approximately four cycles per week). 

This frequency will represent a modest increase on the current weekly train traffic of 22 passes. The 

train traffic on the line can reasonably be expected to increase further with the introduction of freight 

trains to and from Bairnsdale once the rail bridge at Stratford is upgraded in 2021. 
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Table 9.38 Predicted night-time noise levels from trains at the Fernbank East rail siding 

Receptor 
Predicted noise level from train arriving or leaving 

at night (Leff dB) 

R1 13 dB 

R5 <10 dB  

R6 <10 dB  

R7 10 dB  

R15 12 dB  

R16 11 dB  

R21 <10 dB  

R29 12 dB  

R30 17 dB  

R31 22 dB 

R43 <10 dB  

R44 11 dB  

R47 18 dB 

R23 30 dB 

R45 16 dB  

R52 35 dB 

R53 34 dB 

R58 25 dB 

R60 34 dB 

Noise associated with this preferred transport option also needs to be considered cumulatively with 

other project operations in accordance with NIRV methodology. The predicted noise levels for the 

haulage road in the infrastructure corridor have been logarithmically added to the predicted noise 

levels in Table 9.35 and Table 9.36 for each worst-case operations scenario. The cumulative results 

for day, evening and night periods at all sensitive receptors for each operations scenario comply with 

the NIRV recommended levels, with the exception of R1 for the night period for each scenario. Noise 

levels at R1 are calculated to be marginally (1 dB) higher than recommended levels. Haulage 

activities will not occur at night and noise will be below the NIRV recommended levels. 

The transport of HMC on the Gippsland railway will create short-term noise and vibration disturbances 

to nearby residences along the railway line. There are existing freight rail movements between 

Maryvale and Melbourne, but none between Bairnsdale and Maryvale. The dwellings most likely to be 

impacted by the addition of the freight train movements are primarily located in Stratford, Sale, 

Kilmany, Rosedale and Traralgon. Other dwellings along the rail line outside of the more densely 

populated townships may also be impacted. Residents within these dwellings, that currently do not 

experience any freight train movements, may experience sleep disturbance from train pass-by events. 
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There are no known requirements or guidance limits on noise from railway operations at night that are 

applicable to the Gippsland railway. 

Bairnsdale rail scenario 

Under the Bairnsdale rail scenario, vehicle movements will be to the existing Bairnsdale rail siding via 

Bairnsdale-Dargo Road and Lindenow-Glenaladale Road to the Princes Highway and then train 

freight from Bairnsdale to Port of Melbourne.  

In the NSW Road Noise Policy was used to guide the assessment in the absence of Victorian 

legislation or guidelines for noise from vehicles associated with a new project travelling on local roads. 

The predicted change in traffic noise levels from project-related truck traffic was compared to criteria 

outlined in policy.  

The predicted increase in traffic noise levels due to HMC transport trucks is significantly lower than 

the 12 dB relative increase criteria nominated in the NSW Road Noise Policy (Table 9.39). The 

highest predicted increase in traffic noise associated with the increase in truck traffic is at L4 located 

along Bairnsdale-Dargo Road approximately 2 km east of the project area (see Figure 8.26). An 

increase in traffic noise at this site of 7 dB was predicted during both day and night periods. The 

assessment demonstrated that the change in traffic noise level due to the project will be below the 

threshold for dedicated noise mitigation defined by the NSW Road Noise Policy. 

Table 9.39 Predicted change in traffic noise levels 

Location Day period  

(LAeq (15 hour), dB) 

Night period  

(LAeq (15 hour), dB) 

Existing tuck 
numbers 

Existing truck 
numbers and 
project traffic 

Calculated 
difference 

(dB) 

Existing truck 
numbers 

Existing truck 
numbers and 
project traffic 

Calculated 
difference 

(dB) 

L4 13 63 + 7 8 38 + 7 

L5 202 252 + 1 121 151 + 1 

L6 46 96 + 3 28 58 + 3 

The estimated increase in noise level due to project-related traffic using the CoRTN method 

(described in Section 9.6.1.3) was of a similar magnitude to the results shown in Table 9.39, with an 

increase of 7 dB at L4, 3 dB at L6 and 1 dB at L5. 

High-level, short duration noise events could cause wakening reactions for sleeping people, including 

sound generated by existing and proposed truck pass-by events on public roads. The potential for 

sleep disturbance from such short-term maximum noise levels was also assessed. Typical maximum 

noise levels that might be expected from different types of vehicles, at various distances from the 

road, are presented in Table 9.40. The trucks associated with the project will fall under the category of 

‘large articulated trucks’. 

Table 9.40 Maximum traffic noise levels  

Vehicle type Maximum noise level (dB LAmax) 

5 m 100 m 

Car 73  47 
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Vehicle type Maximum noise level (dB LAmax) 

5 m 100 m 

Medium rigid vehicle 82  56  

Large articulated trucks 87 61 - 63  

Pass-by events from trucks could produce noise levels higher than the 60 to 65 dB LAmax sleep 

disturbance criterion for dwellings located up to approximately 80 m from the road. Similar levels 

would be expected for existing truck traffic on these roads. In practice, many factors would affect how 

loud passing vehicles are perceived inside dwellings adjacent to the haulage route, including distance 

of the dwelling from the road, position of bedrooms with respect to the road, sound insulation 

properties of the dwelling, and whether windows are open or closed. These factors make it difficult to 

predict the maximum noise levels inside each dwelling along the route from the project area to the 

Bairnsdale rail siding.  

In the event that the non-preferred Bairnsdale rail siding option is required, the average number of 

truck loads from the project area per day is 40 (a total of 80 one-way truck movements), or 

approximately three truck pass-by events per hour over a 24-hour period. Available traffic data does 

not currently allow a comparison of this frequency with existing truck pass-by events, although the 

additional truck traffic is likely to be most noticeable during times when ambient noise levels are 

lowest. These times would include between 10:00 p.m. and 3:00 a.m. at locations closer to the project 

area, e.g. on Bairnsdale – Dargo Road, and between 12:00 a.m. and 3:00 a.m. at locations within 

Lindenow on Main Street, and along Lindenow-Glenaladale Road.  

Dwellings located closer to the transport route on typically quieter roads may be more likely to notice 

the project truck traffic. Dwellings along Lindenow-Glenaladale Road may be less likely to notice the 

project truck traffic, given their exposure to higher levels of ambient noise and higher average traffic 

counts. While the change in traffic noise level due to the project is below the threshold for dedicated 

noise mitigation under the NSW Road Noise Policy, project traffic noise could cause increased sleep 

disturbance relative to that of existing heavy vehicle movements in the local area. 

Noise levels from vehicle movements along the Princes Highway were not modelled, as the additional 

80 truck movements per day will not significantly alter the average or maximum noise levels due to 

existing high volumes of traffic on this road (in the order of 6,000 to 15,000 traffic movements per 

day). 

Noise levels from loading activities at Bairnsdale rail siding were not assessed, as truck loading and 

unloading activities already occur at this location. The increased project-related activity will not 

significantly increase existing noise emissions at this location. 

Road and rail scenario  

Under the road and rail scenario, vehicle movements for the transport of concentrate will be to Port 

Anthony or Barry Beach Terminal, and to the Maryvale rail siding for transport via rail to Port of 

Melbourne. 

Vehicle movements under this scenario will follow the same route from the project area to the Princes 

Highway as described in the Bairnsdale rail scenario. The predicted noise levels are consistent with 

the noise level changes presented in Table 9.39.  

About nine dwellings are located within 100 m of Barry Road between the South-Gippsland Highway 

and Port Anthony and/or Barry Beach Terminal. The average noise level predictions are in 
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accordance with the NSW Road Noise Policy. Maximum noise levels from passing trucks could 

exceed the sleep disturbance criterion of 60 to 65 dB LAmax for dwellings up to approximately 80 m 

from the road. About three project-related truck pass-by events are expected per hour over a 24-hour 

period. The road is already regularly driven by trucks that likely would produce similar noise levels. 

A noise and vibration risk management plan will be developed and implemented to reduce the 

potential for sleep disturbance. As part of the plan, truck drivers will be instructed to perform driving 

practices that minimise noise, including adhering to speed limits, restricting the use of compression 

brakes to situations where it is justified for safety (such as along long downhill slopes), avoiding 

abrupt acceleration/deceleration, and preventing rattling and banging of loose parts. Noise from 

individual trucks will be minimised as far as is practicable, such as through regular maintenance of 

vehicles to reduce tonal or noisy components. The plan will include a noise complaint evaluation and 

response procedure, requiring any noise complaints to be investigated and addressed.  

Noise from loading activities at Port Anthony, Barry Beach Terminal, or the Maryvale rail siding was 

not assessed. Loading operations already occur at these locations and the increased activity related 

to the project is not expected to significantly increase the existing noise emissions. Potential amenity 

impacts to residents in towns that the trains will travel through (i.e., Sale, Rosedale and Stratford), has 

not been assessed. At this stage, insufficient information is available on the proposed freight traffic 

expected on the rail line (once the Avon River bridge is upgraded) to provide a comparative analysis. 

Operations noise impacts on native fauna  

No government policies or widely accepted guidelines are available that address noise impacts on 

native fauna. As for construction, the overall impact is low to native fauna from increased noise in 

operations. Native fauna species are likely to habituate to noise associated with the project and 

continue to use the areas adjoining the project footprint for foraging, roosting and/or breeding. 

Vibration 

The key vibration sources from project operations include heavy machinery use (i.e., compactors, 

loaders and bulldozers) and the operation of the WCP. Typical vibration levels from heavy machinery 

at a distance of 10 m are presented in Section 9.6.1.2. 

Onsite vibration levels during the operations phase of the project are predicted to be similar to those 

experienced during the construction phase. Vibration levels were predicted to be below the most 

stringent peak vibration criteria of 2 mm/s PPV (ANZECC, 1990). 

Vibration levels associated with offsite truck movements are not predicted to impact sensitive 

receptors. Results from vibration monitoring are deemed as typical for the ground vibration expected 

from project transport sources. 

9.6.3.2 Proposed mitigation 

Noise modelling for the operations phase worst-case scenarios predicted that without any mitigation, 

noise levels would likely exceed the noise criteria at most sensitive receptors for evening and night 

periods. Noise mitigation strategies have been recommended by MDA during the operations phase 

and will be implemented to achieve compliance with the NIRV recommended noise levels.  

In addition to the mitigation measures proposed during the construction phase, the following 

measures will be implemented during operations.  
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Planning and scheduling of activities 

• As the year 1 mining progresses or moves into a new situation with respect to natural or 

reconstructed topography, noise modelling will be used to predict compliance at nearby sensitive 

receptors. Where modelling indicates potential non-compliance, additional mitigation will be 

implemented, or night shift overburden operations will cease to achieve compliance (NV11). After 

year 1, operations are predicted to comply with NIRV criteria, therefore overburden movement will 

not need to be restricted to the day and evening periods. 

• B-double movements on the private haulage road and rail loading activities at the Fernbank East 

rail siding will be restricted to the day and evening periods (NV36). 

Screening measures 

• Earth bunds will be constructed to control noise such that noise levels from the target sources are 

controlled to achieve site compliance with EPA guidelines. The location and height of earth bunds 

for year 1 will be implemented as per the table below and as mining activities move around the 

project area, screening requirements will be reviewed (NV12).  

Location Height Activities screened 

Within mine void 
adjacent to MUP1 

10 m Bund will block line-of-sight to receptors to the east screening scrapers 
working with the mine void near MUP1. 

Overburden haul 
route 

3 m The overburden haul route will be dug 3 m into existing terrain to provide 
screening of the mobile plant and truck movements along the route. 

• When pumping units over 500 kVA are located within 800 m of any dwelling, temporary acoustic 

barriers will be used, such as earth bunds, Echobarrier or FlexShield barriers (when the barrier 

height exceeds the pump height by at least 0.5 m). The barrier system will incorporate an 

acoustically absorptive finish to minimise reflected noise (NV03). 

Direct treatment 

• Direct treatment through plant noise-reduction kits and cladding or screening of the MUP will be 

undertaken. Suitable noise-reduction kits have been identified for specific items of plant in 

consultation with industry specialists (Hushpak and Minetek), as identified in the table below, 

which also shows the level of reduction required, and examples of treatments available to achieve 

the required reduction (NV13). 

Plant item Noise reduction 
required 

Example product 

Scraper – ore 1 -6 dB Replacement muffler systems, cooling 
fans and addition of attenuated doors on 
the scraper engine bay. Scraper – ore 2 -6 dB 

Scraper – overburden -6 dB 

Dozer – D9 MUP2 -5 dB Air intake and exhaust silencers fitted to 
each unit. 

Dozer – D10 MUP2 -5 dB 

Dozer – D10 fines tailings screening -5 dB 

Dozer – D10 MUP1 -5 dB 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-208 

 

Plant item Noise reduction 
required 

Example product 

Haul truck CAT 785 x4 -6 dB Replacement muffler systems. 

Cladding or screening of wet concentrator plant 

• Noise mitigation measures such as bunding, walls or cladding will be installed at the wet 

concentrator plant to control noise emissions from the plant to achieve compliance. At a distance 

of 20 m east and south of the plant, these levels are 50, 54 and 65 LAeq dB at heights of 1.5, 10 

and 20 m above ground respectively (NV14).  

• If cladding is required, a sound insulation rating of Rw 21 (or Rw + Ctr 19) will be achieved, using 

0.6 mm thick sheet steel with a lining of 75 mm thick, 32 kg/m2 glass wool insulation. The 

Weighted Sound Reduction Index (Rw) is a single number rating of the sound insulation 

performance of the cladding, and Ctr provides a sound insulation adjustment for low frequency 

noise. 

Resident consultation 

• Consultation with affected residents located in the vicinity of the site will be conducted during the 

course of the project to investigate the need for alternative or additional noise control measures 

depending on each individual situation (e.g., acoustic treatment for dwellings) (NV15). 

9.6.3.3 Summary of residual impacts 

A summary of the residual impacts that are likely to occur during operations of the project with 

mitigation measures implemented include: 

• Increased onsite noise levels: Predicted day and evening noise levels during the worst-case 

operations scenarios (year 1, year 5, year 8 and year 12) ranged from 23 to 38 LAeq dB at 

sensitive receptors near the project area. Predicted night noise levels ranged from 20 to 

36 LAeq dB. The predicted noise levels comply with the NIRV recommended levels for the day, 

evening and night periods (46, 41 and 36 dB Leff, respectively) at all sensitive receptors. 

• Increased offsite noise levels: Noise levels were predicted for the preferred and non-preferred 

HMC transport options and compared against relevant guidelines. Noise levels predicted for the 

Fernbank East rail scenario (preferred option), Bairnsdale rail scenario (non-preferred option) and 

road and rail scenario (non-preferred option) is summarised below: 

- Fernbank East rail scenario: Noise levels modelled for the private haulage road in the 

infrastructure corridor, and operations at the Fernbank East rail siding, were predicted to 

range from 11 to 37 LAeq dB. These levels are compliant with NIRV recommended guidelines 

at all sensitive receptors during the day and evening periods. Haulage activities are not 

proposed to occur at night. If trains sound their horns at the Fernbank East rail siding, the 

noise could exceed the sleep disturbance criteria at the nearest dwellings. Night-time noise 

levels from trains at the Fernbank East rail siding are predicted to range from less than 

10 Leff dB to 35 Leff dB. 

- Bairnsdale rail scenario: The change in traffic noise level due to the project (predicted to 

range from an additional 1 to 7 LAeq (15 hour) dB) is below the threshold for dedicated noise 

mitigation under the NSW Road Noise Policy. Pass-by events from large articulated trucks 

are likely to result in maximum (short duration) noise levels higher than the 60 to 

65 dB LAmax sleep disturbance criterion for dwellings located up to about 80 m from the 

road. 
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- Road and rail scenario: Trucks associated with the project are expected to produce short-term 

maximum noise levels of approximately 61 to 63 dB LAmax for dwellings located 100 m from 

the road, and up to 87 to 89 dB LAmax for dwellings 5 m from the road. Noise from passing 

trucks is likely to exceed the sleep disturbance criterion of 60 to 65 dB LAmax for dwellings up 

to approximately 80 m from the road. About three project-related truck pass-by events are 

expected per hour over a 24-hour period.  

• Increased disturbance of native fauna: As for construction, native fauna species are expected 

to habituate to noise associated with the project and continue to use areas adjoining the project 

footprint for foraging, roosting and/or breeding. The overall impact to fauna due to operations 

noise from the project is expected to be low. 

• Increased vibration levels: Onsite vibration levels during the operations phase of the project are 

predicted to be similar to those experienced during the construction phase (i.e., 0.14 mm/s PPV at 

100 m which is well below the ANZECC guideline recommended long-term regulatory goal value 

of 2 mm/s PPV and within DIN 4150-3 vibration limits). Vibration levels associated with onsite 

works or offsite truck movements are not predicted to impact sensitive receptors.  

9.6.4 Impact assessment – closure 

Issues and potential impacts during project closure are predicted to be similar to those discussed 

during the construction phase. The key noise sources will include both fixed and mobile noise sources 

associated with activities such as site demolition and decommissioning. Mobile noise sources include 

all mobile plant used during final landform works and decommissioning of site infrastructure. 

Noise and vibration mitigation measures to be implemented during the closure phase of the project 

are similar to those outlined in the construction phase and are informed by EPA Publication 1254 for 

large projects with nearby sensitive uses. 

9.6.5 Monitoring and reporting 

Monitoring will be conducted to measure the project’s environmental performance during construction, 

operations and closure (including decommissioning, rehabilitation and post-closure). Where required, 

monitoring will be conducted by an independent, suitably qualified professional. Monitoring results 

would be reported to relevant regulators as per the noise risk treatment plan attached to the draft 

Work Plan.  

The monitoring program for noise and vibration will include the following: 

• Testing noise emissions from selected fixed and mobile equipment at commissioning or 

commencement of construction and targeted checks in construction and operations to confirm 

whether plant noise levels conform to design specifications and are in line with noise data used in 

the noise model, and to check whether operations can be implemented to achieve NIRV-

recommended noise levels. 

• Undertaking attended and unattended monitoring of ambient noise levels taken during day, 

evening and night periods to determine the noise levels due to site activity at the worst-affected 

noise-sensitive receptors. 

• Recording meteorological conditions in the project area. 

• Recording complaints and responses in accordance with the complaints handling policy and 

procedure; and determining if further noise monitoring is needed outside the scheduled noise 

monitoring periods. 
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• Annual noise testing of selected fixed and mobile equipment to confirm whether actual noise 

emission levels conform to design specifications and are in line with noise levels used in the noise 

model. 

• Undertaking attended monitoring of ambient noise on at least three occasions during the first 14 

days of construction; at least two-monthly during construction; and at least annually during active 

mining. 

• Conducting unattended monitoring including seven-day surveys conducted at six locations during 

the first three months following commencement of construction (one survey per month during 

each of the first three months); and seven-day surveys conducted quarterly at six locations 

following commencement of mining (one survey per quarter).  

• Continuously monitoring temperature, humidity, wind speed and direction, barometric pressure, 

and precipitation. 

A complaints recording and investigation process will be implemented throughout project construction 

and operations to provide an opportunity for community members to lodge complaints with Kalbar. 

Additional mitigation measures will be implemented, if required, to address significant complaints or if 

the agreed targets/criteria for noise are not being met. For example, a periodic reduction in the use of 

mobile equipment may be needed under certain weather conditions to comply with noise limits at 

certain sensitive receptors. 

No vibration monitoring is proposed as works do not include piling or blasting, and vibration levels are 

unlikely to be measurable at nearby sensitive receptors (see Section 9.6.2.1). 

9.6.6 Conclusion 

A noise and vibration impact assessment was conducted to determine the impact to sensitive 

receptors within approximately 1.5 km of the project boundary during construction, operations and 

closure phases of the project. The project will be managed to minimise noise and vibration levels and 

avoid adverse impacts to amenity and human health through the implementation of a project noise 

and vibration sub-plan. 

Construction noise levels in the day period is predicted to be below NIRV-recommended noise levels 

of 46 dB Leff and are not subject to any other specific noise criteria. Construction activities will require 

a range of noise reducing controls to manage levels, including when undertaken close to sensitive 

receptors and/or in unfavourable conditions. Daytime and evening noise levels in construction were 

predicted to be the same.  

Unmitigated construction noise levels during the evening will comply with relevant criteria at about a 

third of the identified sensitive receptors and exceed at the remainder when background noise is at 

the low end of the measured range. Unmitigated construction noise levels at night were predicted to 

comply with about half of the identified sensitive receptors and exceed at the other half, depending on 

factors such as wind direction, the internal ambient noise level within the affected dwellings, and 

whether windows are open or closed.  

The predicted unmitigated construction noise levels are conservative, assuming windows at sensitive 

receptors are open, habitable rooms during the night are facing the direction of construction activities, 

and weather conditions are ‘worst-case’, resulting in the highest noise levels at sensitive receptors. In 

practice, noise levels are expected to be significantly lower, including with implementation of suitable 

mitigation measures. Mitigation measures will be implemented to reduce the potential for 

unreasonable noise impacts on the affected sensitive receivers during the evening and night periods. 
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Additional restrictions may also apply to construction during the evening and night, depending on the 

nature of any approval requirements for this aspect of the project.  

In operations, mitigation measures were required to lower predicted noise levels to below those 

recommended by the NIRV. With mitigation, noise levels in the day, evening and night periods for 

each project operations scenario (years 1, 5, 8 and 12) comply at all sensitive receptors.  

The preferred transport option (Fernbank East rail scenario) using a private haulage road along the 

infrastructure corridor and the Fernbank East rail siding was found to affect far fewer noise-sensitive 

receptors from project related road and rail traffic. With haulage and rail loading activities being 

restricted to the day and evening periods, the preferred transport option will comply with NIRV 

recommended levels at all sensitive receptors throughout operations. This option presents more 

practical opportunities for noise mitigation, compared to other options which use public roads.  

B-double trucks introduced on local roads under other transport options noticeably increase traffic, 

although average noise levels will remain below the relevant threshold criteria. Some potential for 

sleep disturbance exists from passing project trucks at dwellings located within 80 m of the roadside. 

These dwellings already experience noise from night-time truck traffic, and measures will be 

implemented to minimise the noise from individual trucks as far as is practicable.  

Native fauna species are not expected to be significantly impacted by noise from construction, 

operations or closure. Fauna species are expected to habituate to noise associated with the project 

and continue to use the areas adjoining the project footprint for foraging, roosting and/or breeding.  

Vibration levels from heavy machinery used during the construction and operations phases of the 

project were determined to be well below the recommended guidelines long-term regulatory goal 

value of 2 mm/s PPV and will not significantly impact any sensitive receptors. 
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9.7 Radiation 

This section identifies the issues and assesses the potential impacts of the project with respect to 

radiation and is based on the findings of the Radiation Assessment Report (Appendix A006). These 

issues and potential impacts have been addressed to meet EES scoping requirements and because 

the project was deemed a ‘nuclear action’ under the EPBC Act.  

The basis for the classification of the project as a nuclear action was that it involves stockpiling and 

storage of naturally occurring radioactive materials within the produced HMC in exceedance of the 

levels set out in the Environment Protection and Biodiversity Conservation Regulations 2000 (EPBC 

Regulations).  

Background information on naturally occurring radioactive materials is provided in Section 8.7.1, and 

information on types of radiation, units of radioactivity, radiation dose measurement and typical 

sources of exposure to radiation in Section 8.7.2.  

The following draft evaluation objectives specified in the EES scoping requirements is relevant to the 

assessment of radiation: 

• Amenity and environmental quality: To protect the health and wellbeing of residents and local 

communities, and minimise effects on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

• Rehabilitation: To establish safe progressive rehabilitation and post-closure stable rehabilitated 

landforms capable of supporting native ecosystems and/or productive agriculture that will enable 

long-term sustainable use of the project area. 

9.7.1 Assessment method 

The assessment of potential impacts of the project with respect to radiation was undertaken 

consistent with the framework set out in Chapter 7: Impact assessment framework, and included the 

following steps: 

• Undertaking desktop research and field surveys (see Section 8.7.2) to gather information on the 

existing (natural) background levels of radiation in the project area (see sections 8.7.3) to inform 

the assessment. 

• Identifying the environmental, social and cultural values that may be affected by radiation as a 

result of the project. These values include healthy people, clean water, and aquatic and terrestrial 

ecosystems. 

• Identifying project activities related to the naturally occurring radioactive materials with the 

potential to impact the identified values, through the construction, operations and closure phases. 

• Applying risk assessment to determine which values are at most risk from radiation as a result of 

the project. The risk assessment identified the likelihood of an impact occurring together with the 

potential consequence of that impact on a value should it occur, to determine the risk level. 

Consequence ratings were based on the effective dose limits set out in the Radiation Regulations 

2017 (Radiation Regulations). The limits aim to protect the health and safety of persons and the 

environment from the harmful effects of radiation and are set for project workers and the public as 

described below:  

- A limit of 0.02 sieverts (Sv)/year for project personnel working directly with radiation or 

radioactive materials. 
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- A limit of 0.001 Sv/year for members of the public and project personnel who have no direct 

involvement in work that results in exposure to radiation. 

• Identifying mitigation measures required to avoid significant impacts to the identified values from 

radiation as a result of the project. 

• Assessing the residual radiation-related impacts of the project on the identified values in detail, if 

any. 

The Code of Practice and Safety Guide for Radiation Protection and Radioactive Waste Management 

in Mining and Mineral Processing (the ‘Mining Code’) recommends that in evaluating compliance with 

the dose limit to members of the public, the dose to a ‘critical group’ of individuals that are most likely 

to be impacted from the project, should be assessed (ARPNSA, 2005). For the radiation assessment, 

residents in the farming district directly north of the project and south of Mitchell River (incorporating 

sensitive receptor R7) have been chosen as the ‘critical group’. Potential doses to individuals in this 

group are discussed in this assessment. 

Many natural and artificial sources of ionising radiation exist to which people are exposed to on a daily 

basis. The average annual dose for the global population is 0.0028 Sv. Over 85% of this average 

annual dose is from natural sources, primarily through a build-up of radon gas inside dwellings from 

decay of radium. The natural background annual dose in Australia is 0.0015 Sv. Artificial radiation 

sources people may be exposed to include doses received during medical scans such as a CT scan 

(0.005 Sv), or a chest x-ray (0.00006 Sv), but can also include more routine activities such as simply 

taking a flight. A Melbourne to London return flight for example gives a dose of 0.00011 Sv. 

9.7.2 Risk assessment – construction 

The risk of significant impacts to people and the environment from radiation during construction has 

been determined assuming implementation of the identified standard mitigation (see Section 9.7.3.2). 

All risks are rated as low or very low (Table 9.41) and no additional mitigation is required. The residual 

risk levels are therefore unchanged. The potential impacts are discussed in Section 9.7.3.1. 

Table 9.41 Radiation risk assessment – construction 

Potential impact Proposed 

mitigation* 

Likelihood Consequence Risk 

Healthy people 

Adverse health impacts to mine personnel 
from inhalation of dust containing elevated 
levels of radionuclides. 

RD02, RD09, 
RD10 

Unlikely Minor Low 

Adverse health impacts to members of the 
public from consumption of vegetables 
containing dust with elevated levels of 
radionuclides, or vegetables containing 
radionuclides derived from the soil. 

RD10 Rare Minor Very low 

Adverse health impacts to members of the 
public from ingestion of water containing 
elevated levels of radionuclides. 

RD07 Rare Negligible Very low 
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Potential impact Proposed 

mitigation* 

Likelihood Consequence Risk 

Clean water 

Elevated levels of radionuclides in 
groundwater or surface water from 
transport in surface water runoff of 
stockpiled overburden prior to being 
backfilled into the mine void. 

RD07 Rare Negligible Very low 

Aquatic and terrestrial ecosystems 

Loss or degradation of aquatic and 
terrestrial ecosystems from elevated levels 
of radionuclides in surface water runoff 
from stockpiled overburden prior to it being 
backfilled into the mine void and in dust 
deposited on plants and waterbodies. 

RD07, RD10 Rare Negligible Very low 

* See mitigation measures in Section 9.7.3.2 under the ‘proposed mitigation’ section. 

9.7.3 Impact assessment – construction 

The Fingerboards resource contains ore with naturally elevated levels of uranium and thorium. Where 

this ore body occurs at or close to the surface, background levels of radiation measured in soils were 

elevated compared to global averages. Construction works, such as clearing of vegetation and other 

ground-disturbing activities, may generate dust from these soils which could contain elevated levels of 

radionuclides. These activities will also expose ore that is at or near the ground surface (which may 

contain elevated levels of radionuclides compared to surface soils).  

Dust generated within the project area has the potential to travel offsite. Ore exposed within the 

project area also has the potential to travel offsite in surface water runoff, and lead to elevated levels 

of radionuclides in downstream aquatic and terrestrial environments. 

9.7.3.1 Issues and potential impacts 

Issues and potential impacts from radiation during construction of the project are: 

• Exposure from inhalation or ingestion of dust, including: 

- Adverse health impacts to mine personnel from inhalation of dust containing elevated levels 

of radionuclides. 

- Adverse health impacts to members of the public from consumption of vegetables containing 

dust with elevated levels of radionuclides, or vegetables containing radionuclides derived from 

the soil. 

• Exposure from elevated levels of radionuclides in surface water or groundwater, including: 

- Adverse health impacts to members of the public from ingestion of water containing elevated 

levels of radionuclides. 

- Elevated levels of radionuclides in groundwater or surface water from transport in surface 

water runoff from stockpiled overburden prior to being backfilled into the mine void. 

- Loss or degradation of aquatic and terrestrial ecosystems from elevated levels of 

radionuclides in surface water runoff from stockpiled overburden prior to it being backfilled 

into the mine void and in dust deposited on plants and waterbodies. 
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These issues and potential impacts are discussed below. 

Exposure from inhalation/ingestion of dust 

Inhalation by people of airborne radioactive particles in dust may lead to internal exposure to 

radiation. Dust settling on plants and then consumed by people could also lead to such exposure. The 

main radionuclides of concern through dust exposure (inhalation or ingestion) are thorium 

radioisotopes.  

Dust generated in construction will be primarily from surface soils rather than ore or mineral product. 

Surface material has much lower levels of radionuclides than in dust generated during operations. 

Table 8.39 in Section 8.7.3.2 provides information on the radionuclide content of surface soils in the 

project area. Workers in construction will be exposed for a shorter duration when compared to the 

operations phase (i.e., two years compared to up to 20 years). Estimates of radiation doses from dust 

inhaled by workers during the operations phase of the project are predicted to be well below the 

0.02 Sv annual limit for occupational exposure stipulated by the Radiation Regulations, and therefore 

even lower for construction.  

Offsite releases of dust from ground disturbance during construction activities will lead to negligible 

doses to members of the public, including residents of neighbouring properties and to horticultural 

areas. Most of the materials to be disturbed during construction will not have elevated levels of 

radionuclides and substantial offsite dilution will occur through dispersion of dust in the atmosphere. A 

negligible concentration of radionuclides is likely to be present in the dust and no radiation-related 

impacts are expected to people who consume vegetables grown in the local area.  

Mine personnel and members of the public will not experience adverse health impacts from exposure 

through inhalation/ingestion of dust generated by the project during construction. 

Exposure from elevated levels of radionuclides in surface water or groundwater  

The main ways in which elevated levels of radionuclides could occur in groundwater or surface water 

during construction is through ore exposed during ground-disturbing activities being transported in 

surface water runoff into the Mitchell River, or infiltration to a groundwater aquifer.  

The majority of ground disturbance during construction will occur south of Bairnsdale-Dargo Road, 

where surface soils do not have elevated concentrations of radionuclides. Surface water runoff from 

stockpiled overburden (prior to it being backfilled into the mine void) from this part of the project area 

is likely to have levels of radionuclides similar to baseline surface soil concentrations. Construction 

activities located north of Bairnsdale–Dargo Road will disturb surface soils with elevated 

concentrations of uranium and thorium (when compared to the global average) (see Table 8.39 in 

Section 8.7.3.2). Surface water runoff from this part of the project area is unlikely to transport material 

with elevated concentrations of radionuclides, and not predicted to impact on aquatic habitats or any 

beneficial users of water (such as drinking water for members of the public). 

9.7.3.2 Proposed mitigation 

Mitigation measures will be implemented in accordance with the radiation sub-plan to address the 

identified issues and potential impacts related to radiation. The radiation sub-plan will include the 

radiation management plan, radioactive waste management plan and the radiation environment plan 

(see sections 9.7.3.2 and 12.4.5) and include the following measures: 
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• Workers will be provided with training specific to their role on potential radiation risks and 

measures to be implemented to reduce or minimise radiation exposures. All training will be 

documented and will include (RD02): 

- Job-specific training and additional training for supervisors. 

- Induction programs relating to the dangers of working near radioactive material and 

procedures to prevent radiation exposure. 

- Specific ongoing training and professional development of radiation safety personnel. 

• Runoff and erosion of soil (which could contain ore) will be minimised through (RD07): 

- Adequate bunding of operations and storage areas to avoid the transport of spilled or stored 

material into the surrounding terrestrial, freshwater or marine environment. 

- Constructing stockpile slope angles as low as practicable and mulch materials and contour 

ripping will be strategically used. 

- Locating stockpiles to avoid overland flow pathways. 

- Diverting runoff from stockpiles to the process water dams for reuse. 

- Vegetating overburden stockpiles where appropriate to minimise erosion. 

• Radiation exposure to personnel will be minimised through (RD09): 

- Engineering controls, such as ventilation, dust control, and appropriate machinery shielding. 

- Limiting occupancy in identified higher risk areas and/or restricting time spent on identified 

higher risk activities.  

- Providing warning signs and labels in higher risk areas. 

- Providing adequate facilities for personal hygiene. 

- Providing personal protective equipment for certain procedures where higher potential 

radiation doses might necessitate its use. 

• Generation of dust and inhalation of dust by project personnel and members of the public will be 

minimised through (RD10): 

- Limiting vehicle speed on unsealed roads. 

- Suppressing dust by applying water to unsealed roads in the project area as required. 

- Passing trucks through a wheel wash prior to leaving the site. 

- Minimising the drop height of truck dumping as far as practicable. 

9.7.3.3 Summary of residual impacts 

No residual impacts are expected to environmental, social or cultural values from radiation as a result 

project construction, with standard mitigation measures implemented.  

Mine personnel and members of the public will not experience adverse health impacts from exposure 

from inhalation/ingestion of dust generated in construction. Surface water runoff from the project area 

potentially carrying elevated concentrations of radionuclides is minimal and will not impact on any 

aquatic habitats or any beneficial users of water (such as drinking water for members of the public). 
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9.7.4 Risk assessment – operations 

The risk of significant impacts to people and the environment from radiation during operations has 

been determined assuming implementation of the identified standard mitigation (see sections 9.7.3.2 

and 9.7.5.2). The risk assessment is presented in Table 9.42.  

All risks were rated as very low, except for health impacts to workers from inhalation of dust, and 

impacts on water from runoff of stockpiled concentrate prior to loading for transport. These two 

impacts were rated as a low risk. No additional mitigation is required, and the residual risk levels are 

unchanged. The potential impacts are discussed in Section 9.7.3.1. 

Table 9.42 Radiation risk assessment – operations 

Potential impact Proposed 

mitigation* 

Likelihood Consequence Risk 

Healthy people 

Adverse health impacts to mine personnel from 
inhalation of dust containing elevated levels of 
radionuclides. 

RD01, RD02, 
RD04, RD09, 

RD10 

Unlikely Minor Low 

Adverse health impacts to members of the public 
from ingestion of water containing elevated 
levels of radionuclides. 

RD07 Rare Negligible Very low 

Adverse health impacts to mine personnel from 
direct ingestion of ore or HMC containing 
elevated levels of radionuclides. 

RD01, RD02, 
RD06 

Rare Minor Very low 

Adverse health impacts to mine personnel from 
exposure to gamma radiation from the handling 
of and/or proximity to ore and concentrate during 
mining, processing and transport. 

RD01 to RD03, 
RD08 

Rare Minor Very low 

Adverse health impacts to mine personnel from 
exposure to gamma radiation from tailings and 
overburden backfilled into the mine void. 

RD03, RH03 Rare Negligible Very low 

Adverse health impacts to members of the public 
from exposure to gamma radiation from 
transported concentrate. 

RD03 Rare Negligible Very low 

Adverse health impacts to mine personnel from 
inhalation of or contact with radon gas or thoron 
gas that has escaped from ore or concentrate. 

RD01, RD02, 
RD08 

Unlikely Negligible Very low 

Adverse health impacts to members of the public 
from consumption of vegetables containing 
deposited dust with elevated levels of 
radionuclides, or vegetables containing 
radionuclides derived from the soil. 

RD10 Rare Minor Very low 

Adverse health impacts to mine personnel from 
inhalation of or contact with radon gas or thoron 
gas that has escaped from tailings and 
overburden backfilled into the mine void. 

RH03 Rare Negligible Very low 
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Potential impact Proposed 

mitigation* 

Likelihood Consequence Risk 

Clean water 

Elevated levels of radionuclides in groundwater 
or surface water from transport in surface water 
runoff of stockpiled concentrate prior to it being 
loaded for transport. 

RD07 Unlikely Minor Low 

Elevated levels of radionuclides in groundwater 
or surface water from transport in surface water 
runoff of stockpiled overburden prior to it being 
backfilled into the mine void. 

RD07 Rare Negligible Very low 

Aquatic and terrestrial ecosystem 

Loss or degradation of aquatic and terrestrial 
ecosystems from elevated levels of radionuclides 
in surface water runoff from stockpiled 
overburden prior to it being backfilled into the 
mine void and in dust deposited on plants and 
waterbodies. 

RD07, RD10 Rare Negligible Very low 

Loss or degradation of aquatic and terrestrial 
ecosystems from transport in surface water 
runoff of stockpiled concentrate prior to it being 
loaded for transport. 

RD07 Rare Minor Very low 

Loss or degradation of aquatic (marine) 
ecosystems from transport in surface water 
runoff of concentrate stockpiled at the port. 

RD07 Rare Minor Very low 

* See mitigation measures in Section 9.7.3.2 and Section 9.7.5.2 under the ‘proposed mitigation’ section. 

9.7.5 Impact assessment – operations 

Operation of the project will involve ground-disturbing activities which could generate dust (potentially 

containing elevated levels of radionuclides) including during excavations, handling and processing of 

ore, production of mineral streams, stockpiling of mineral product within the project area, and 

transport of mineral product from the project area to port for export.  

Dust generated within the project area has the potential to travel offsite. Ore and stockpiled mineral 

product within the project area could also travel offsite in surface water runoff and lead to elevated 

levels of radionuclides in aquatic and terrestrial environments. 

9.7.5.1 Issues and potential impacts 

Potential impacts from radiation during operation of the project are: 

• Adverse health impacts to mine personnel from: 

- Inhalation of dust containing elevated levels of radionuclides. 

- Direct ingestion of ore or HMC containing elevated levels of radionuclides. 

- Exposure to gamma radiation (see Section 8.7.2.1) from the handling of and/or proximity to 

ore and concentrate during mining, processing and transport. 

- Exposure to gamma radiation from tailings and overburden backfilled into the mine void. 

- Inhalation of, or contact with, radon gas or thoron gas released from ore or HMC. 
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- Inhalation of, or contact with, radon gas or thoron gas released from tailings and overburden 

backfilled into the mine void. 

• Adverse health impacts to members of the public from: 

- Ingestion of water containing elevated levels of radionuclides. 

- Exposure to gamma radiation from transported HMC. 

- Consumption of vegetables containing deposited dust with elevated levels of radionuclides, or 

vegetables containing radionuclides derived from the soil. 

• Elevated levels of radionuclides in groundwater or surface water from transport in surface water 

runoff of stockpiled HMC prior to it being loaded for transport. 

• Elevated levels of radionuclides in groundwater or surface water from transport in surface water 

runoff of stockpiled overburden prior to it being backfilled into the mine void. 

• Loss or degradation of aquatic and terrestrial ecosystems from elevated levels of radionuclides in 

surface water runoff from stockpiled overburden prior to it being backfilled into the mine void and 

in dust deposited on plants and waterbodies. 

• Loss or degradation of aquatic and terrestrial ecosystems from transport in surface water runoff of 

stockpiled HMC prior to being loaded for transport. 

• Loss or degradation of aquatic (marine) ecosystems from transport in surface water runoff of 

HMC stockpiled at the port. 

Radionuclide content of mineral streams during project operations 

The expected uranium and thorium concentrations in the unprocessed ore, and in material at different 

stages of ore processing, were calculated from mineral data available for the ore (Table 9.43). The 

radionuclide content of the materials was measured as both the total mass (in parts per million (ppm)) 

and the activity concentration, or effective concentration (measured in Becquerel per kilogram 

(Bq/kg)). Activity is a measure of the amount of radionuclide(s) in a material emitting ionising 

radiation.  

Table 9.43 Maximum radionuclide content of mineral streams and tailings during operations 

Stage Material Uranium mass 
concentration 

(ppm) 

U-238 activity 
(Bq/kg) 

Thorium mass 
concentration 

(ppm) 

Th-232 activity 
(Bq/kg) 

1 Ore 25 310 120 480 

2 Screen oversize 10 120 70 280 

3 Screen undersize 27 330 125 500 

4 Fines tailings 15 180 80 320 

5 WCP feed 32 390 148 590 

6 WCP HMC 250 3,080 1,600 6,400 

7 Coarse sand tailings 10 120 100 400 

8 Magnetic HMC 240 2,950 1,700 6,800 

9 Non-magnetic HMC 300 3,690 1,400 5,600 
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The combined activity concentration for uranium and thorium in HMC material within the WCP (before 

separation), and for separated magnetic and non-magnetic HMC, exceeds the activity concentration 

limit of 1,000 Bq/kg prescribed in the Radiation Regulations. The concentrates will be classified as 

prescribed radioactive materials under Regulation 6 of the regulations and a management licence will 

be required by Kalbar to cover radiation safety. In issuing the licence, the radiation regulatory agency 

may impose or exempt certain conditions of the licence dependant on the nature of radiation hazards.  

None of the other mineral streams exceed the prescribed activity concentration of 1,000 Bq/kg.  

The Code of Practice for the Safe Transport of Radioactive Material prescribe an activity level of 

10,000 Bq/kg. The activity concentrations of both uranium and thorium in the mineral streams are 

below this level and transport of the concentrates will be exempt from the provisions of this code.  

Adverse health impacts to mine personnel 

Exposure to gamma radiation 

During project operations, the most significant worker exposure to radiation is likely to occur from 

external radiation through the handling of product during ore processing or transport, or from being 

near bulk concentrate. The external gamma radiation dose that an individual worker may receive will 

depend on: 

• Concentration of gamma-emitting radionuclides in the source material. 

• Length of time spent near the source. 

• Presence of any intervening shielding material. 

Estimated annual external doses to workers during operations was determined using an average 

separation distance of 1 m from the worker to the source (e.g., an ore body, or 1 m3 of bulk 

concentrate) and assuming an annual work period of 2,000 hours. Estimated doses of external 

gamma radiation for workers in different work areas within the project area all complied with the 

annual limit for occupational exposure (0.02 Sv) as stipulated by the Radiation Regulations 

(Table 9.44). 

Table 9.44 Estimated external gamma radiation doses to workers during operations 

Work area Source of exposure Estimated annual 
external dose (Sv) 

Mining operations including MUPs Ore 0.00075 

WCP (de-sliming cyclones) Ore, underflow slurry 0.00009 

WCP (gravity separation) Underflow slurry, magnetic and non-magnetic 
HMC 

0.00070 

WCP (wet high intensity magnetic 
separation circuit) 

Magnetic and non-magnetic HMC 0.00125 

Maintenance personnel (all areas) Mine, WCP 0.00070 

The annual radiation dose to truck drivers and freight train drivers for bulk loading and unloading 

operations was estimated using dose concentrations from internationally recognised standards, 

provided by the International Atomic Energy Agency (IAEA, 2006), using the following assumptions: 
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• HMC is the only source of exposure. 

• Truck drivers will load their own trucks at the stockpile loading facility. At the port and railway 

sidings, a site employee will be responsible for all loading and unloading. 

• Separation distances of 3.2 m between the driver and product for bulk concentrate truck transport, 

and 2 m for concentrate truck transport and front-end loader and forklift operators. 

• Truck drivers will only transport product for this project and each truck will have the same driver 

for the day. A driver’s day will consist of two return trips from the project area to Port Anthony or 

the adjacent Barry Beach Marine Terminal (the non-preferred HMC transport option), or multiple 

return trips from the site to the nominated rail siding (either the Fernbank East railing siding 

(preferred) or existing Bairnsdale rail siding (non-preferred)). 

• Product will always be contained during transport. 

• Material will be moist at all times. 

All predicted doses for transport of HMC (including bulk truck and train loading and unloading) were 

below the 0.02 Sv annual dose limit set out in the Radiation Regulations (Table 9.45).  

Table 9.45 Estimated radiation doses to personnel during transport and loading operations 

Personnel and activity Estimated annual 
external dose (Sv) 

Truck driver: Self-loading using front-end loader into loading hopper at the mine 
site and driving from site to Port Anthony or Barry Beach Marine Terminal. 

0.00293 

Front-end loader operator: Pushing up stockpiles and loading ships at Port 
Anthony or Barry Beach Marine Terminal. 

0.00071 

Forklift operator: Loading containers onto trucks at the mine site. 0.00012 

Truck driver: Driving from site to rail siding. 0.00061 

Forklift operator: Unloading containers from trucks at rail siding and loading trains. 0.00024 

Freight train drivers: Rail transport of product from rail siding to Port of Melbourne. Negligible 

Wharf handlers: Unloading containers from trains at Port of Melbourne. Negligible 

Mine personnel, and truck drivers and freight train drivers will not experience adverse health impacts 

from exposure to gamma radiation during operations. 

Internal exposure from inhalation of dust  

Workers may inhale airborne radioactive particles in dust leading to internal exposure to radiation. 

The main radionuclides of concern within airborne dust are thorium radioisotopes. Exposure is likely 

to arise from handling of the HMC.  

Calculating the dose estimates for internal exposure to radioactivity from inhalation of dust for mine 

personnel included the following assumptions: 

• Breathing rate of 1.2 m3/hour for ‘standard man’. 

• Airborne dust concentration of 0.1 mg/m3 for wet operations and areas with localised ventilation 

systems, and 2 mg/m3 for dry operations. 

• Median particle size of dust of 5 µm. 
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• Annual worker period of 2,000 hours. 

• Dose coefficient for thorium dust 0.008 mSv/Bq. 

• Radionuclide content in the dust is the same as that in the ore deposit (see Table 9.43). 

Table 9.46 presents the estimated internal radiation doses in radioactive particles in airborne dust for 

workers during project operations. All estimated doses were well below the 0.02 Sv annual limit for 

occupational exposure stipulated by the Radiation Regulations. 

Mine personnel will not experience adverse health impacts from internal exposure from inhalation of 

dust generated by the project during operations. 

Table 9.46 Estimated internal radiation doses to workers during operations 

Work area Source of exposure Estimated annual 
internal dose (Sv) 

Mining operations including MUPs Ore 0.00021 

WCP (de-sliming cyclones) Ore, underflow slurry 0.00001 

WCP (gravity separation) Underflow slurry, magnetic/non-magnetic HMC 0.00007 

WCP (WHIMS circuit) Magnetic/non-magnetic HMC 0.00012 

Maintenance personnel (all areas) Mine, WCP 0.00010 

Exposure to radon gas and thoron gas 

The inhalation of radon gas and thoron gas at significantly high concentrations can lead to radiation 

doses to lung tissue. The potential levels of these gases present during mineral sands mining and ore 

processing will depend on the rate at which they escape from the ore or mineral product, and the level 

of ventilation in the area where the materials are handled, produced or stored. 

The physical structure of the heavy minerals limits the amount of radon or thoron gas that escapes 

from the sand grains. Any radon or thoron gas released to the atmosphere from the ore or stockpiles 

is expected to be rapidly diluted in the atmosphere and dispersed. Concentrations are likely to be 

close to ambient levels in an open mine void during mining and workers will not be exposed to an 

elevated risk of inhalation of radon gas or thoron gas. 

The gases may build up in enclosed areas where concentrations of uranium or thorium in the source 

material are significantly elevated, and the source material is not contained. Such areas may include 

indoor areas used for storage and/or loading of concentrate. Protocols, including purging of the air 

and use of respiratory protection, will be applied to minimise radon and thoron exposure should a 

worker require entry into an enclosed space with the source material. 

During normal operation activities, the expected dose to workers from exposure to radon and thoron 

is negligible and will not result in adverse health impacts.  

Internal exposure from ingestion of mineral sands ore or product 

Small quantities of ore or mineral product will remain on workers’ hands during handling activities. 

Such material may be inadvertently directly ingested. Radiation doses arising from the potential direct 

ingestion (i.e., uptake to the gut) of radioactive material on workers’ hands will be negligible based on 
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the radioisotope concentrations present, and a conservative ingestion rate of 50 mg/day, and will not 

lead to any adverse health impacts. 

Estimated total radiation dose to workers 

The estimated total annual radiation dose to workers operating in different work areas is presented in 

Table 9.47. The dose comprises the total of the external gamma radiation dose and the radiation dose 

from internal exposure to radioactive particles in airborne dust. Doses from other sources will be 

negligible. When determining the estimated total annual radiation dose, a worker was assumed to 

spend 2,000 hours in the operational areas. No allowance has been made for shielding which may be 

in place during project operations. 

For workers conducting bulk HMC loading and unloading operations, and truck drivers and freight 

train drivers, the estimated total annual dose comprises the external gamma radiation dose only, 

given that other doses will be negligible. The highest predicted dose was for truck drivers driving from 

the mine site to port (0.00145 Sv), which is a non-preferred HMC transport option. All estimated doses 

were well below the 0.02 Sv annual limit for occupational exposure and will not result in adverse 

health impacts to workers. 
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Table 9.47 Estimated annual radiation doses to workers  

Work area 

Estimated annual dose (Sv) 

Gamma radiation Dust inhalation Radon/ thoron gases Ore/product ingestion Total annual dose 

Mining operations including MUPs 0.00075 0.00021 Negligible Negligible 0.00096 

WCP (de-sliming cyclones) 0.00009 0.00001 Negligible Negligible 0.00010 

WCP (gravity separation) 0.00070 0.00007 Negligible Negligible 0.00077 

WCP (WHIMS circuit) 0.00125 0.00012 Negligible Negligible 0.00137 

Maintenance personnel (all areas) 0.00070 0.00010 Negligible Negligible 0.00080 

Truck driver: Self-loading using front-end loader 
into loading hopper at the mine site and driving 
to Port Anthony or Barry Beach Marine Terminal  

0.00145 Negligible Negligible Negligible 0.00145 

Front-end loader operator: Pushing up 
stockpiles and loading ships at Port Anthony or 
Barry Beach Marine Terminal 

0.00072 Negligible Negligible Negligible 0.00072 

Forklift operator: Loading containers onto trucks 
at the mine site 

0.00012 Negligible Negligible Negligible 0.00012 

Truck driver: Driving from site to rail siding 0.00127 Negligible Negligible Negligible 0.00127 

Forklift operator: Unloading containers from 
trucks at rail siding and loading trains 

0.00024 Negligible Negligible Negligible 0.00024 

Freight train drivers: Rail transport of product 
from rail siding to Port of Melbourne 

Negligible Negligible Negligible Negligible Negligible 

Wharf handlers: Unloading containers from 
trains at Port of Melbourne 

Negligible Negligible Negligible Negligible Negligible 
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Adverse health impacts to members of the public 

External exposure to gamma radiation 

Doubling the distance between a person and a radiation source reduces radiation exposure to a 

quarter of its original level, and maximum estimated doses fall markedly with several additional metres 

of separation from the radiation source. Estimates of the external gamma radiation doses for workers 

in the project area were well below the prescribed dose rates and were based on 1 m between the 

worker and the source material and an exposure time of 2,000 hours over a year. The separation 

distances between materials with the highest concentrations of radionuclides and nearby members of 

the public (likely to be in the order of tens to hundreds of metres), means that the external gamma 

radiation doses would be negligible.  

Estimates of radiation doses were also made for exposure of a member of the public to external 

gamma radiation during transport of the HMC. The dose estimates have been compared to the annual 

limit of 0.001 Sv stipulated in the Radiation Regulations for members of the public and project 

personnel who have no direct involvement in work that results in exposure to radiation. Dose 

estimates have been assessed for the following scenarios: 

• A passenger vehicle following a truck loaded with HMC. Based on a separation distance of 25 m, 

dose rates in the passenger vehicle would be indiscernible from background levels. Dose rates 

would be negligible (< 0.000001 Sv) even in situations with a separation distance of 5 m and 

assuming a prolonged exposure of one hour per year. 

• A passenger vehicle waiting at a rail crossing while a freight train of containerised concentrate 

passes. This scenario assumes a separation distance of 2 m between the containerised 

concentrate and an exposure period of one hour per year. Under this scenario, the estimated 

maximum annual dose would be less than 0.00002 Sv (0.0000012 Sv to a critical group member 

at year 20 of operations (although the project is expected to operate for 15 years, 20 years has 

been used for a conservative assessment of impacts to member of the public). 

• A resident living on a trucking route. This scenario relates to a resident living on a trucking route 

and receiving an exposure from trucks regularly passing their property. This scenario assumes a 

two-second exposure time per passing truck, and an average separation distance of 10 m 

between the truck and a resident of the property. Forty trucks are assumed to pass over a 24-

hour period resulting in a total exposure time of 8.1 hours per annum assuming the individual 

does not leave the property during this period. Under this scenario, the estimated maximum dose 

would be less than 0.000001 Sv/year. 

• An accidental spill of HMC during transport. This scenario assumes a member of the public is 

positioned 3 m from spilt, dry concentrate for eight hours. The estimated maximum dose for the 

member of the public under this single-exposure scenario is less than 0.000011 Sv. Under each 

scenario, the estimated dose to a member of the public would be well below the annual limit of 

0.001 Sv stipulated in the Radiation Regulations. 

Members of the public will not experience adverse health impacts from external exposure to gamma 

radiation as a result of the project. 

Internal exposure from inhalation of dust 

Members of the public, including residents of properties neighbouring the project area, will be 

exposed to negligible doses of radiation from offsite releases of dust during mining or processing. Wet 
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separation techniques are used to process the mineral sands which minimises dust generation, and 

substantial offsite dilution will occur with atmospheric dispersion.  

The annual dose to a member of the public as a result of inhalation of the resuspended dust from 

project activities was estimated using available data. Dust modelling conducted by Katestone 

(Appendix A004) provides conservative estimates of dust concentrations (60 µg/m3) deposited at 

sensitive receptors outside the project area (including R7, corresponding to the location of the ‘critical 

group’). These estimates were used to assess the potential impact on a neighbouring community, 

using ‘worst case’ dosage rates for inhalation of dust, including that all the deposited dust is ore, has 

an activity median aerodynamic diameter (AMAD) particle size of 1 µm, and an occupancy 

(presence) at the location 24-hours-a-day every day of the year. The estimates assumed a dose 

coefficient of 0.000011 Sv/Bq and a breathing rate of 0.93 m3/hour. 

The maximum annual dose to a ‘critical group’ member of the public from the inhalation of dust 

originating from the project area at year 20 of operations was estimated to be 0.000029 Sv, well 

below the annual limit of 0.001 Sv. 

Radiation exposure to members of the public due to inhalation of dust during transport of 

concentrates would be negligible as concentrate will either be covered, in the case of concentrate 

transported to port, or in fully sealed containers, in the case of concentrate for rail transport. Members 

of the public will not experience adverse health impacts from inhalation of dust during product 

transport. 

Exposure to radon gas and thoron gas 

Concentrations of radon or thoron gases released from the heavy mineral ore during mining or from 

the HMC are expected to be very low. Heavy minerals emit radon gas, on average, an order of 

magnitude below that of rocks and soil, due to radium-226 being incorporated within the physical 

structure of the mineral (IAEA 2007 p.32, IAEA 2013 p.13). 

Further dilution and atmospheric dispersion of these gases will occur such that offsite concentrations 

in air are unlikely to be above ambient levels. The expected dose to a member of the public from 

exposure is negligible, and no health impacts are expected. 

Internal exposure from consumption of water containing elevated levels of radionuclides 

People consuming drinking water sourced from the Mitchell River or groundwater bores intersecting 

the ore body could be exposed to radiation.  

Drinking water for the local community is provided by a water treatment plant located at Woodglen, 

with the water originating from the Mitchell River upstream from the project area. Surface water from 

the Mitchell River, and dams within the project area, including those in direct contact with the ore 

body, were assessed for radionuclide content and found to comply with Australian Drinking Water 

Guidelines. The HMC is coarse-grained, dense and unlikely to resuspend in runoff water and be 

deposited in the Mitchell River. The impact of deposited dust on existing natural radioactivity present 

in the Mitchell River is negligible and indistinguishable from natural variations currently present in the 

river.  

The radionuclide content of groundwater from bores intersecting the orebody in the project area was 

also tested and complied with Australian Drinking Water Guidelines.  

People are not expected to be exposed to radiation from the project through consumption of drinking 

water. Any contribution to an individual’s overall radiation dose would be unnoticeable from 

background contributions and natural variability in environmental radiation levels. The health of 
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members of the public will not be impacted from internal exposure from consumption of water 

containing elevated levels of radionuclides, as a result of the project. 

Internal exposure from consumption of vegetables 

The potential impact on radiation concentrations in soil where crops are grown was modelled based 

on the estimated average annual dust deposition rates. The modelled radiation doses were then 

compared to the baseline doses already calculated. Several assumptions were made in the modelling 

that together provide a conservative estimate of dosage rates for the consumption of vegetation 

grown in the cropping area. The assumptions include a uniform dust deposition rate of 0.2 g/m2 per 

month, that all dust is ore and is distributed evenly through the top 20 millimetres (mm) of soil, that 

dust deposition occurs for a 20 year period, and that none of the vegetables are protected from the 

weather, such as with shade cloth.  

Calculated doses are presented in Table 9.48 for different annual periods from year 10 and year 20. 

Table 9.48 Estimated annual radiation doses from consumption of vegetables grown in the 

farming district, years 10 and 20 

Sample location – 
vegetable type 

Annual dose 
baseline (Sv) 

Annual dose 
year 10 (Sv) 

Annual dose 
year 20 (Sv) 

Difference 
between baseline 
dose and year 20 

dose (Sv) 

001 – Leafy vegetables 0.0006122 0.0006151 0.0006180 0.0000058 

002 – Leafy vegetables 0.0009152 0.0009181 0.0009210 0.0000058 

003 – Cereals/grain 0.0001384 0.0001393 0.0001401 0.0000017 

004 – Cereals/grain 0.0000380 0.0000389 0.0000397 0.0000017 

005 – Cereals/grain 0.0001268 0.0001276 0.0001284 0.0000016 

The results show that the calculated doses for each of the annual periods are only slightly greater 

than the calculated baseline doses, and well within dose limits (0.001 Sv/year). The very conservative 

nature of the assumptions underpinning the calculations means that actual annual doses are likely to 

be even lower. The impact of dust deposition on existing soil radiation concentrations as a result of 

the project is not statistically significant. 

The second exposure pathway in which radiation could enter an individual through the consumption of 

vegetables, is the deposition of dust directly onto the crops consumed. Soils could be ingested 

directly from hands at (an unlikely) standard rate of 50 mg/day (enHealth, 2012). Considering this 

ingestion rate, and assuming that 10% of the ingested component consists of ore from the project 

area, the annual dose to a member of the public has been calculated to be <0.000002 Sv 

(0.0000012 Sv for an individual in the critical group at year 20 of operations), and is negligible. 

Members of the public will not be impacted from internal radiation exposure from consumption of 

vegetables. 

Estimated total radiation dose to members of the public 

The estimated total annual radiation dose to members of the public comprises the total of the external 

gamma radiation dose and the radiation dose from internal exposure to radioactive particles in 

airborne and deposited dust, and consumption of vegetables grown in the cropping area. Doses from 

other sources will be negligible. The estimated dose to the ‘critical group’, as presented in Table 9.49, 
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was calculated as a conservative representation of the potential dose to members of the public in 

year 20 of operations. 

Table 9.49 Estimated annual radiation doses to members of the public 

Exposure pathway Annual dose year 20 (Sv) 

Airborne dust inhalation 0.000029 

Consumption of leafy vegetables grown in the cropping area  0.0000058 

Ingestion of ore as a result of dust deposition 0.0000012 

Passenger in a vehicle waiting at a rail crossing when a HMC shipment passes 0.0000012 

Total 0.000037 

The total estimated annual dose to members of the public from all likely pathways is 0.000037 Sv, 

well below the annual dose limit (0.001 Sv), and no health impacts are predicted from radiation as a 

result of the project. 

Elevated levels of radionuclides in groundwater, surface water or seawater 

The main pathway for elevated levels of radionuclides to potentially enter groundwater or surface 

water is through migration into the Mitchell River or into a groundwater aquifer of tailings within the 

mine void. Leachability testing of ore, overburden and the proposed tailings was conducted as part of 

the geochemistry survey, which confirmed that uranium and thorium concentrations were not of 

environmental consequence, as concentrations were close to or below the analytical limits of 

detection (Appendix A001). Uranium and thorium concentrations in tailings placed into the mine void 

will be lower than the content in the unmined ore. No risk exists of elevated levels of radionuclides in 

groundwater or surface water through this pathway. 

Groundwater and surface water will not be impacted from elevated levels of radionuclides as a result 

of the project. 

The main potential pathway for elevated levels of radionuclides to impact seawater is from 

concentrate stored at the ports being washed into adjacent marine waters. The ports for bulk 

concentrate for the non-preferred HMC transport options are Port Anthony or the adjacent Barry’s 

Beach Marine Terminal. Both facilities have adequate capacity, suitable facilities for stockpiling the 

concentrates, and access to appropriate shipping fleets for exporting heavy minerals. For the 

preferred HMC transport option, containerised product will be transported by rail to the Port of 

Melbourne, which also has suitable facilities and capacity for containerised transport and export of the 

HMC. Management of operations on port sites are the responsibility of the respective port operators 

and HMC loading, unloading and stockpiling will be undertaken in accordance with applicable 

procedures and approvals for port operations.   

Concentrate or concentrate runoff is unlikely to reach seawater during normal operations. Wharf 

handling procedures are expected to prevent spillage of concentrate. Any spillage, should it occur, is 

likely to be very infrequent, localised to the wharf area, and would be cleaned up immediately via the 

use of mechanical sweepers. Loading of concentrate onto ships will not occur under wet or very windy 

conditions, limiting the potential for concentrate to be washed or blown from the wharf into the 

adjacent sea. Any concentrate, or runoff water that comes into contact with concentrate, that enters 

the sea at a port would likely be in small quantities and significantly diluted. Seawater and marine 
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habitats are not expected to be impacted from elevated levels of radionuclides as a result of the 

project. 

Loss or degradation of aquatic and terrestrial ecosystems 

The radiological impact from the project on EPBC Act listed threatened species and communities was 

assessed using the software tool ERICA. The assessment was undertaken to identify if stipulated 

screening values outlined in the Guide for Radiation Protection of the Environment (Australian 

Radiation Protection and Nuclear Safety Agency [ARPANSA], 2015) would be exceeded during 

project operations.  

The project-specific parameters input into ERICA included: 

• Dust deposition rate of 0.5 g/m2 per month every month for the life of the project. 

• Dust deposition occurs for a 20-year period over the life of the operations. 

• 10% of the dust deposited is attributable to HMC with the remainder having insignificant 

radioactive content. 

• The most limiting reference organism (lichen and briophytes). 

• Screening value of 10 microgray per hour (µGy/hr). 

Using the ERICA tool and the listed project-specific parameters, the modelled radiation exposure to 

terrestrial biota within the project area was less than the 10 µGy/hr screening value. No further 

assessment is required on the impact of radiation on biota. The impact of deposited dust on the 

Mitchell River is negligible and indistinguishable from natural variations currently present in the river. 

The radiological impact on the EPBC listed species from the project was assessed as insignificant.  

Offsite releases of dust are unlikely to reach the Gippsland Lakes Ramsar site, which is approximately 

25 km south of the project area. Substantial offsite dilution will occur through dispersion in the 

atmosphere. No risk exists of elevated levels of radionuclides at the lakes through this pathway. If 

dust was to reach the Gippsland Lakes, the impact would be negligible, and indistinguishable from 

natural variation at the Ramsar site. 

9.7.5.2 Proposed mitigation 

The project will be operated in accordance with a management licence addressing radiation safety in 

accordance with the provisions of the Radiation Regulations, including likely conditions such as 

compliance with the Radiation Protection Series No. 9 and preparation of a radiation sub-plan 

(Section 12.4.5) for all operations. The plan would account for any special conditions or exemptions 

from specific provisions of the Radiation Regulations that might apply to the project (RD05). 

Proposed mitigation to be implemented during construction will also be implemented during 

operations, as well as the following measures: 

• Radiation exposure to workers will be minimised by implementing standard operating procedures 

for handling and transport of radioactive materials, use of safety apparatus and industrial gauges 

(RD01). 

• Exposure to gamma radiation will be minimised through (RD03): 

- Providing site security and signage to restrict unauthorised access. 

- Locating product stockpiles at sufficient distances from other operations. 

- Only loading trucks immediately prior to departure from the site. 
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- Transporting HMC in accordance with the Code of Practice for Safe Transport of Radioactive 

Material. 

• Generation and inhalation of radioactive dust will be minimised through (RD04): 

- Ensuring HMC stockpile material is damp. 

- Progressively backfilling and revegetating the worked-out mine void to minimise the area of 

mine materials exposed to the environment. 

- Pumping ore as a slurry to the WCP and returning tailings as a slurry. 

- Retaining sufficient moisture content in concentrates during processing. 

- Transporting concentrate in fully sealed containers or covered for bulk shipments. 

• Ingestion of radioactive material will be minimised through (RD06): 

- Providing hand washing facilities and encouraging good hygiene practices. 

- Restricting smoking and eating onsite to designated areas only. 

- Providing sufficient hose-down points and sumps to allow clean-up of product. 

• Radiation exposure at the port through handling of HMC will be minimised through (RD08): 

- Adequately segregating stored concentrate from other cargo, including providing adequate 

signposting. 

- Adopting remote handling of concentrate and minimising exposure times wherever possible. 

- Using rotator boxes to load bulk shipments of concentrate into vessels. 

• Loading of concentrate onto ships will not occur under very wet or windy conditions to limit the 

potential for concentrate to be washed or blown from the wharf into the ocean. Any spillage of 

concentrate would be immediately cleaned up (RD11).   

• Fines tailings will be placed at depth in the backfilled mine void so that any restrictions to drainage 

are far enough below the soil to avoid impacts on vegetation growth and grazing animals (RH03). 

9.7.5.3 Summary of residual impacts 

With standard mitigation measures implemented, no residual impacts are predicted to environmental, 

social or cultural values from radiation as a result of project operations. 

Mine personnel and members of the public will not experience adverse health impacts through any of 

the following exposure pathways: 

• External exposure to gamma radiation. 

• Internal exposure from inhalation of dust generated by the project during operations. 

• Exposure to radon gas or thoron gas. 

• Internal exposure from ingestion of mineral sands ore or product. 

• Internal exposure from consumption of water containing elevated levels of radionuclides. 

• Internal exposure from consumption of vegetables grown in the cropping area. 

Elevated levels of radionuclides in groundwater or surface water from transport in surface water runoff 

of stockpiled HMC or overburden will not impact these water resource values. No aquatic (freshwater 

and marine) or terrestrial ecosystems will be impacted from radionuclides as a result of project 

operations. 
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9.7.6 Risk assessment – closure 

The risk of significant impacts to people and the environment during closure has been determined for 

each of the potential impacts identified (as described in Section 9.7.7.1) and based on implementing 

the proposed standard mitigation measures (see sections 9.7.3.2 and 9.7.5.2). The risk assessment is 

presented in Table 9.50. All residual risks were rated as very low, except for the risk of adverse health 

impacts to workers from inhalation dust, which was rated as low. No additional mitigation is required, 

and the residual risk ratings are unchanged. 

Table 9.50 Radiation risk assessment – closure 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Healthy people 

Adverse health impacts to mine personnel 
from exposure to gamma radiation from 
tailings and overburden backfilled into the 
mine void. 

RD03, RH03 Rare Negligible Very low 

Adverse health impacts to mine personnel 
from inhalation of dust containing elevated 
levels of radionuclides. 

RD01, RD02, 
RD04, RD10 

Unlikely Minor Low 

Adverse health impacts to mine personnel 
from inhalation of or contact with radon gas or 
thoron gas that has escaped from tailings or 
overburden backfilled into the mine void. 

RH03 Rare Negligible Very low 

Adverse health impacts to members of the 
public from exposure to gamma radiation 
from tailings and overburden backfilled into 
the mine void. 

RD03, RH03 Rare Negligible Very low 

Adverse health impacts to members of the 
public from inhalation of or contact with radon 
gas or thoron gas that has escaped from 
tailings or overburden backfilled into the mine 
void. 

RH03 Rare Negligible Very low 

Adverse health impacts to members of the 
public from ingestion of water containing 
elevated levels of radionuclides. 

RD07 Rare Negligible Very low 

Adverse health impacts to members of the 
public from consumption of vegetables 
containing deposited dust with elevated levels 
of radionuclides, or vegetables containing 
radionuclides derived from the soil. 

RD10 Rare Minor Very low 

Clean water 

Elevated levels of radionuclides in 
groundwater or surface water from transport 
in surface water runoff of stockpiled 
overburden prior to it being backfilled into the 
mine void. 

RD07 Rare Negligible Very low 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-232 

 

Potential impact Proposed 
mitigation* 

Likelihood Consequence Risk 

Aquatic and terrestrial ecosystem 

Loss or degradation of aquatic and terrestrial 
ecosystems from elevated levels of 
radionuclides in surface water runoff from 
stockpiled overburden prior to it being 
backfilled into the mine void and in dust 
deposited on plants and waterbodies. 

RD07, RD10 Rare Negligible Very low 

* See mitigation measures in Section 9.7.3.2 and Section 9.7.5.2 under the ‘proposed mitigation’ section. 

9.7.7 Impact assessment – closure 

Closure of the project will involve removal of infrastructure within the project area, backfilling the mine 

voids and rehabilitation of disturbed areas. The mine voids will be backfilled with coarse sand tailings, 

fines tailings and overburden before the project area is rehabilitated and the land returned to pre-

mining land use and capability, or other agreed post-mining land use. The plan for rehabilitation 

includes settling, drying and ripping the dried tailings material, applying overburden, manufactured 

subsoil and replacing stripped topsoil, prior to revegetation. 

Closure activities may generate dust (with potentially elevated levels of radionuclides), which could 

travel out of the project area. Stockpiled materials could travel offsite, in surface water runoff, leading 

to elevated levels of radionuclides in aquatic and terrestrial environments.  

9.7.7.1 Issues and potential impacts 

Issues and potential impacts from radiation during closure of the project are: 

• Adverse health impacts to mine personnel from: 

- Exposure to gamma radiation from tailings and overburden backfilled into the mine void. 

- Inhalation of dust containing elevated levels of radionuclides. 

- Inhalation of or contact with radon gas or thoron gas that has escaped from tailings or 

overburden backfilled into the mine void. 

• Adverse health impacts to members of the public from: 

- Exposure to gamma radiation from tailings and overburden backfilled into the mine void. 

- Inhalation of or contact with radon gas or thoron gas that has escaped from tailings or 

overburden backfilled into the mine void. 

- Ingestion of water containing elevated levels of radionuclides. 

- Consumption of vegetables containing deposited dust with elevated levels of radionuclides, or 

vegetables containing radionuclides derived from the soil. 

• Elevated levels of radionuclides in groundwater or surface water from transport in surface water 

runoff of stockpiled overburden prior to it being backfilled into the mine void. 

• Loss or degradation of aquatic and terrestrial ecosystems from elevated levels of radionuclides in 

surface water runoff from stockpiled overburden prior to it being backfilled into the mine void and 

in dust deposited on plants and waterbodies. 

Potential impacts during the closure stage of the project are expected to be similar to those described 

during construction and operations of the project. Oversize materials, and fines and sand tailings will 
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be returned to the mine voids once sufficient space is available in year 2 and continue through to 

closure. The radionuclide content of tailings is expected to be well below the limits specified in the 

Radiation Regulations. The uranium and thorium activity concentrations of this material were 

calculated and compared to existing concentrations in surface soils in the project area (Table 9.51).  

The uranium activity concentration in oversize material and tailings ranged from 120 to 180 Bq/kg, 

which is at the lower end of the range for surface soils north of Bairnsdale–Dargo Road (80 to 

661 Bq/kg). The thorium activity concentrations ranged from 280 to 400 Bq/kg, generally lower than 

thorium in surface soils north of the road (126 to 1,230 Bq/kg). These average concentrations are 

comparable to the surface soil results presented in Section 8.7.3.2. 

Table 9.51 Radionuclide content of material to be returned to the mine void 

Material Uranium mass 
concentration (ppm) 

U-238 activity 
(Bg/kg) 

Thorium mass 
concentration (ppm) 

Th-232 activity 
(Bg/kg) 

Screen oversize 10  120  70  280  

Fines tailings 15  180  80  320  

Sand tailings 10  120  100  400  

9.7.7.2 Proposed mitigation 

Closure of the project will occur in accordance with a management licence covering radiation safety in 

accordance with the provisions of the Radiation Regulations. A radiation sub-plan made up of a 

radiation management plan, radioactive waste management plan, and radiation environment plan 

(Section 12.4.5) will be implemented in accordance with the specific requirements of the Department 

of Human and Health Services. 

Proposed mitigation measures during closure of the project will be similar to those to be implemented 

during construction and operations (see sections 9.7.3.2 and 9.7.5.2).  

9.7.7.3 Summary of residual impacts 

With standard mitigation measures implemented, no residual impacts to environmental, social or 

cultural values from radiation are expected as a result of closure of the project. 

Mine personnel and members of the public will not experience adverse health impacts from any of the 

following: 

• Exposure to gamma radiation. 

• Internal exposure from inhalation of dust generated by the project during closure. 

• Exposure to radon gas or thoron gas. 

• Internal exposure from ingestion of mineral sands ore or product. 

• Internal exposure from consumption of water containing elevated levels of radionuclides. 

• Internal exposure from consumption of vegetables grown in the cropping area. 

Surface water runoff from the project area potentially carrying elevated levels of radionuclides will not 

impact on any aquatic habitats or any beneficial users of water. Terrestrial and aquatic ecosystems 

will not be impacted by dust containing elevated levels of radionuclides deposited on plants and 

waterbodies. Surface water runoff and dust from port areas storing and handling concentrate with 

elevated levels of radionuclides will not impact on the adjacent marine environment.  
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9.7.8 Monitoring and reporting 

Inspection and monitoring will be conducted to ensure the proposed management and mitigation 

measures are effectively implemented. Proposed inspection and monitoring activities will be detailed 

in the radiation sub-plan. The plan will include targets and criteria against which the effectiveness of 

the measures can be assessed. The radiation management plan, radioactive waste management plan 

and radiation environment plan, which make up the radiation sub-plan, will be approved by the 

Secretary of the Department of Health and Human Services in consideration of advice from referral 

authorities, which include ERR, DELWP and EPA. The monitoring program for radiation will include 

the following: 

• Prior to construction, conducting a finer grid external gamma dose rate survey in the project area 

to review the baseline characterisation, in accordance with the Victorian Department of Health 

and Human Services requirements.  

• Implementing a radiation monitoring program during project construction and operations to 

demonstrate compliance with regulatory standards, dose estimation and effectiveness of 

engineering controls. Monitoring will be conducted onsite and in storage and handling areas of the 

port facilities.  

• Investigating the variability of radionuclides present in soils in an area of high-value irrigated 

vegetables in the Lindenow Valley (regularly referred to as the ‘food bowl’) for baseline purposes. 

Consideration will be given to those locations relative to the project area, crop type, cultivation 

methods, fertiliser use and gamma survey field measurements. 

• Analysis of gamma radiation levels within vegetables from the Lindenow area as part of baseline 

surveys. 

• Prior to construction, undertaking additional dust analysis on future baseline high-volume filter 

samples within the project area (at the weather station) to quantify the alpha and beta activity 

concentrations in air. 

• Undertaking AMAD airborne particle sizing in the early stages of operations to determine if default 

conversion coefficients (ARPANSA Radiation Protection Series No. 9.1, 2011) are appropriate for 

radiation dose assessment purposes, or alternative coefficients need to be applied. 

• Undertaking quarterly monitoring of passive radon and thoron gas onsite during the initial stages 

of operations to confirm the ambient airborne radioactive gas concentrations used as part of the 

EES assessment. Monitoring will continue for a 12-month period and will be conducted at both 

outdoor and indoor locations within the project area.  

• Quarterly radionuclide analysis of groundwater bores and surface water monitoring for a 

12-month period prior to commencement of operations (see sections 9.2.8 and 9.3.9 for 

groundwater and surface water monitoring information).  

• Analysis of drinking water originating from the Woodglen ASR during all phases of construction, 

operation and post-closure. 

• Long-term monitoring of both Ra-222 and Ra-220 as part of the future work plans. 

Radiation monitoring results will be reported to the relevant regulators in accordance with the 

approved radiation sub-plan. Additional mitigation measures (e.g., modified concentrate loading 

procedures) will be implemented if monitoring identifies that radiation levels have departed from the 

baseline data (e.g., higher gamma readings around concentrate stockpiles) and could pose higher 

potential impacts to the identified values. 
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9.7.9 Conclusion 

The potential impacts were assessed to the workforce, members of the public, clean water, and 

aquatic and terrestrial ecosystems from radiation as a result of the project. The assessment 

considered activities proposed during the construction, operation and closure phases of the project, 

including within the project area, along the alternative transport route, and at the preferred and non-

preferred export ports.  

Potential radiation-related impacts to workers from the project are negligible. The highest exposure to 

personnel under the preferred HMC transport option is likely to arise through the direct handling of 

concentrates by workers involved in the WHIMS circuit of the WCP. The estimated dose to these 

workers from exposure to gamma radiation is 0.00125 Sv/year. These workers are also expected to 

be exposed to an additional 0.00012 Sv/year from inhalation of dust. The total estimated dose to 

these workers is 0.00137 Sv/year, which is well below the 0.02 Sv annual limit for occupational 

exposure stipulated by the Radiation Regulations. The total estimated dose to other project personnel 

not involved in the WHIMS circuit of the WCP is lower than 0.00137 Sv/year, and well below 0.02 Sv.  

The highest exposure to personnel under the non-preferred HMC transport option is likely to be to 

self-loading truck drivers using a front-end loader into a loading hopper at the mine site and driving to 

Port Anthony or Barry Beach Marine Terminal. The total estimated dose to these workers is 

0.00145 Sv/year, which is well below the 0.02 Sv annual limit. 

Potential radiation-related impacts to members of the public from the project are negligible. The 

conservatively estimated annual dose to a member of the public (represented by the ‘critical group’) 

was calculated to be 0.000037 Sv, which is significantly less than the dose limit of 0.001 Sv/year 

stipulated by the Radiation Regulations for members of the public. The exposure pathways 

encompassed by the calculated annual dose include airborne dust inhalation (0.000029 Sv), 

consumption of leafy vegetables (0.0000058 Sv), ingestion of ore from dust deposition 

(0.0000012 Sv), and a person in a vehicle waiting at a rail crossing (when a HMC shipment passes) 

(0.0000012 Sv). Other potential exposure pathways were determined to be negligible (radon and 

thoron inhalation, drinking water originating from the Mitchell River, and following a truck loaded with 

HMC). 

Terrestrial and aquatic ecosystems will not be impacted from deposition of dust containing elevated 

levels of radionuclides originating from the project area. Modelling identified values less than the 

10 µGy/h screening value and radiological impacts on EPBC Act listed species as a result of project 

activities are insignificant. 

Overall, the assessment determined that none of the identified values will be impacted by radiation 

from the project. The project will be required to comply with relevant regulatory requirements, such as 

the radiation license, and will be managed to protect the health and wellbeing of residents and local 

communities, including through ongoing measurement of actual radiation levels. 

  



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-236 

 

9.8 Roads, traffic and transport 

This section identifies the issues and potential impacts of the project with respect to roads, traffic and 

transport and is based on the findings of the Traffic and Transport Impact Assessment prepared by 

Arup Pty Ltd (Appendix A007).  

The EES scoping requirements include the following draft evaluation objectives relevant to roads, 

traffic and transport: 

• Amenity and environmental quality: To protect the health and wellbeing of residents and local 

communities, and minimise effect on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

• Social, land use and infrastructure: To minimise potential adverse social and land use effects, 

including on agriculture, dairy, irrigated horticulture, tourism industries and transport 

infrastructure. 

These objectives have guided the assessment undertaken to determine the potential risks of project 

activities impacting on the safe and efficient operation of transport infrastructure.  

9.8.1 Assessment method 

The assessment of potential impacts on roads, traffic and transport values from the project was 

consistent with the framework set out in Chapter 7: Impact assessment framework, and included the 

following steps: 

• Undertaking a desktop review and field investigations to understand existing traffic and transport 

conditions and identify key values (see Section 8.8.3 and 8.8.4). The key values identified were 

the safety of road and rail transport (safe transport) and the operation of an efficient road network. 

• Identifying project activities through the construction, operation and closure phases with the 

potential to impact road, traffic and transport values. 

• Applying risk assessment to determine which activities are at most risk of significantly impacting 

road, traffic and transport values. The assessment identified the likelihood of the impact occurring 

together with the potential consequence of an impact on a value should it occur, to determine the 

risk level. The adopted likelihood and consequence criteria specific to roads, traffic and transport, 

are set out in Table 9.52 and Table 9.53 respectively. 

• Identifying where mitigation measures are required to avoid significant impacts on road, traffic and 

transport values that are additional to standard measures (i.e., those that would be expected to be 

applied routinely in similar projects and/or are part of the project design). 

• Assessing the residual impact of the project on road, traffic and transport values in detail, where 

the risk of significant impacts was identified as moderate or above. 
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Table 9.52 Likelihood criteria for the roads, traffic and transport risk assessment 

Likelihood Description 

Rare Transport safety: Conforming infrastructure and/or a historical or potential low crash rate 
and small increase in traffic over the length of the project.  

Efficient road network: 

• Traffic performance: Traffic delays are rare e.g., occur less than once every six months. 

• Road pavement: B-double approved route and up to 2% increase in weight being 
carried on the road. 

• Traffic operations during roadworks: Roadworks occur for less than 24 hours. 

Unlikely Transport safety: Non-conforming infrastructure and/or a historical or potential low crash 
rate and small increase in traffic over the length of the project. 

Efficient road network: 

• Traffic performance: Traffic delays are unlikely e.g., occur every one to six months. 

• Road pavement: B-double approved route and 2 to 5% increase in weight being carried 
on the road. 

• Traffic operations during roadworks: Roadworks occur for one to seven days. 

Possible Transport safety: Non-conforming infrastructure and/or a historical or potential moderate 
crash rate and a small to moderate increase in traffic over the length of the project. 

Efficient road network: 

• Traffic performance: Traffic delays are possible e.g., occur every one to four weeks. 

• Road pavement: Not approved B-double route and 2 to 5% increase in weight being 
carried on the road. 

• Traffic operations during roadworks: Roadworks occur for 1 to 12 weeks. 

Likely Transport safety: Non-conforming infrastructure and/or a historical or potential high crash 
rate and a small to moderate increase in traffic over the length of the project. 

Efficient road network: 

• Traffic performance: Traffic delays are likely e.g., occur about once a week. 

• Road pavement: Not approved B-double route or 5 to 15% increase in weight being 
carried on the road. 

• Traffic operations during roadworks: Roadworks occur for three to six months. 

Almost certain Transport safety: Non-conforming infrastructure and/or a historical or potential high crash 
rate and a large increase in traffic over the length of the project. 

Efficient road network: 

• Traffic performance: Traffic delays are almost certain e.g., occur every day. 

• Road pavement: Not approved B-double route or greater than 15% increase in weight 
being carried on the road. 

• Traffic operations during roadworks: Roadworks occur for more than six months. 

Table 9.53 Consequence criteria for the roads, traffic and transport risk assessment 

Descriptor Transport safety and efficient road network 

Negligible Transport safety: No injuries during the life of the project or project phase. 

Efficient road network: 

• Traffic performance: Negligible delays. Level of Service A. 

• Road pavement: Negligible pavement damage. 

• Traffic operations during roadworks: Impacts to less than 100 people per day with 
negligible travel time impacts. 
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Descriptor Transport safety and efficient road network 

Minor Transport safety: Minor injury resulting from a project-related road or rail incident during the 
life of the project or project phase. Hospitalisation not required. 

Efficient road network: 

• Traffic performance: Minor delays. Level of Service B. 

• Road pavement: Minor pavement damage requiring filling occasional pot holes or 
similar. 

• Traffic operations during roadworks: Impacts to less than 500 people per day with minor 
travel time impacts. 

Moderate Transport safety: Serious injuries to one person resulting from a project-related road or rail 
incident during the life of the project or project phase. 

Efficient road network: 

• Traffic performance: Moderate delays. Level of Service C. 

• Road pavement: Moderate pavement damage including reduction in pavement life to 10 
to 40 km of road network. 

• Traffic operations during roadworks: Impacts to 500 to 5,000 people per day with minor 
travel time impacts. 

Major Transport safety: Serious injuries to multiple people resulting from a project-related road or 
rail incident during the life of the project or project phase. 

Efficient road network: 

• Traffic performance: Major delays. Level of Service D or E. 

• Road pavement: Major reduction in pavement life to 40 to 100 km of road network. 

• Traffic operations during roadworks: Impacts to 5,000 to 10,000 people per day with 
moderate to major travel time impacts. 

Extreme Transport safety: Fatality to at least one person resulting from a project-related road or rail 
incident during the life of the project or project phase. 

Efficient road network: 

• Traffic performance: Extreme delays. Level of Service F. 

• Road pavement: Extreme reduction in pavement life to over 100 km of road network. 

• Traffic operations during roadworks: Impacts to more than 10,000 people per day with 
major travel time impacts. 

9.8.1.1 Assumptions and limitations 

The following key assumptions and limitations were considered during the traffic and transport 

assessment: 

• A growth rate of 2.5% in traffic volumes compounded annually was adopted as a basis for the 

future traffic demand and performance of the road network.  

• The residences of the project workforce were distributed across study area towns based on 

current populations and proximity to the project area.  

• The workforce will all travel from their homes by light vehicle (one vehicle per person), to 

conservatively estimate the daily predicted project-related vehicle movements.  

• Intersection turning movements were based on data from VicRoads daily traffic profiles and a 

series of assumptions informed by knowledge and previous experience in regional areas.  
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9.8.2 Risk assessment – construction 

The risk was assessed of significant impacts to traffic-related values from project activities during 

construction. Potential impacts were considered on transport safety and an efficient road network. 

The outcomes of the risk assessment are presented in Table 9.54. 

The table presents initial risk ratings for each potential impact to a traffic-related value assuming that 

the proposed standard mitigation is implemented. The residual risk ratings are then determined based 

on implementing additional measures where possible and where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.8.3.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.8.3.2. 
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Table 9.54 Roads, traffic and transport risk assessment – construction 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Transport safety 

Risk of crashes due to inherent risks associated with 
driving. 

TT02 Unlikely Extreme High None 
applicable 

Unlikely Extreme High 

Decreased pedestrian safety within Lindenow South, 
especially during times of high activity and school 
pick-up and drop-off times. 

None 
applicable 

Possible  Extreme Major TT06 Rare Extreme Moderate 

Increased rear-end crash risk due to the high-speed 
environment and potentially stationary right turning 
vehicles into Fernbank-Glenaladale Road. 

None 
applicable 

Unlikely  Major Moderate TT07, TT10, 
TT11 

Rare Major Low 

Increased risk of crashes due to absence of road 
lighting at the intersections of: 

• Fernbank-Glenaladale and Bairnsdale-Dargo 
Road. 

• Princes Highway and Fernbank-Glenaladale 
Road. 

• Princes Highway and Lindenow-Glenaladale 
Road. 

None 
applicable 

Unlikely Extreme High TT03, TT04 Rare Extreme Moderate 

Increased risk of crashes on public roads due to the 
movement of oversize and overmass loads. 

TT05 Unlikely  Extreme High TT06 Rare Moderate Low 

Increased risk of crashes on public roads due to dust 
generated from project roads impeding visibility and 
mud tracking onto public roads. 

None 
applicable 

Possible Moderate Moderate TT14 Unlikely Moderate Low 

Increased risk of crashes at the intersection of 
Fernbank-Glenaladale Road and Bairnsdale-Dargo 
Road due to the proposed four-arm roundabout. 

TT15 Unlikely  Minor Low None 
required 

Unlikely Minor Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Efficient road network 

Traffic delays from road, level crossing and/or 
intersection upgrades along Bairnsdale-Dargo Road, 
Fernbank-Glenaladale Road and 
Lindenow-Glenaladale Road. 

TT02, TT17, 
TT18, TT19, 

TT20  

Almost 
certain 

Minor Moderate None 
applicable 

Almost 
certain 

Minor Moderate 

Traffic delays due to increased light vehicle traffic 
associated with the project workforce travelling to 
and from the mine site: 

• Along Princes Highway, Bairnsdale-Dargo Road, 
Lindenow-Glenaladale Road and 
Fernbank-Glenaladale Road. 

• At the intersections of Princes Highway and 
Bairnsdale-Dargo Road, Princes Highway and 
Fernbank-Glenaladale Road, Bairnsdale-Dargo 
Road and Lindenow-Glenaladale Road, and 
Bairnsdale-Dargo Road and 
Fernbank-Glenaladale Road. 

TT02, TT22 Rare Negligible Very low None 
required 

Rare Negligible Very low 

* See Section 9.8.3.2 for detailed mitigation measures.  
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9.8.3 Impact assessment – construction 

Construction of the project will involve changes to the public road network, construction of internal 

project haul roads and connection of these roads to the public road network. These activities will 

impact on landowners within the infrastructure options area.  

Project traffic will include light vehicles for transport of workers to and from the mine, and heavy 

vehicles including oversize and overmass loads for delivery of construction plant and materials to the 

mine. Overmass loads are vehicles or vehicle combinations that exceed general access mass or 

dimension limits. 

During project construction, the following changes to the public road network are proposed 

(Figure 9.55): 

• The intersection of Bairnsdale-Dargo Road and Fernbank-Glenaladale Road: Relocation of 

existing Fingerboards intersection to 1 km south and upgraded to four-arm roundabout. 

• Bairnsdale-Dargo Road: Approximately 1 km of the road to the east of the Fingerboards 

intersection will be diverted (see Figure 9.55).  

• Diversions north and south of Fernbank-Glenaladale Road to incorporate relocated roundabout. 

• Fernbank-Glenaladale Road: Approximately 2.5 km of Fernbank-Glenaladale Road north of the 

Fingerboards intersection will be diverted. The intersection of the northern portion of Fernbank-

Glenaladale Road with Bairnsdale-Dargo Road will be moved approximately 1 km west of the 

current Fingerboards intersection (see Figure 9.55). 

9.8.3.1 Issues and potential impacts 

Issues and potential impacts on transport safety during construction are: 

• Increased risk of accidents involving pedestrians. 

• Increased risk of crashes due to: 

- Absence of road lighting at some intersections. 

- Heavy vehicles, and oversize and overmass loads. 

- Project-generated dust and mud tracking onto public roads.  

- Proposed four-arm roundabout at the new Fingerboards roundabout. 

Issues and potential impacts on an efficient road network during construction are: 

• Traffic delays during project-related roadworks on public roads. 

• Delays due to workforce traffic.  

Each of these issues and impacts is discussed below. Potential impacts associated with land 

acquisition are discussed in Section 9.9: Land use and planning and Section 9.13: Socioeconomic.  

Transport safety 

Changes to the road network and increased traffic volumes (including numbers of heavy vehicles) 

could increase the risk of crashes and other accidents occurring in and around the project area.  

Inherent risks associated with driving  

During construction, people, materials, equipment and product will be transported by road. Driving on  
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roads in and around the project areas will bring with it an inherent risk associated with the potential for 

accidents to occur with resulting damage to vehicles and/or property, injury and/or fatalities.  

Increased risk of accidents involving pedestrians  

The project is expected to increase the daily volumes of traffic in Lindenow, Lindenow South, 

Fernbank and Bairnsdale.  

Light vehicle traffic in these towns during construction will increase by up to approximately 15%. The 

number of additional light vehicles will be most significant in Bairnsdale. This increase is not expected 

to be noticeable due to the relatively high existing traffic volumes. The increased number of daily light 

vehicle movements will occur primarily during morning and evening peak hours when the workforce is 

travelling to and from the project area. 

Construction of the project is expected to increase the daily volume of heavy vehicle traffic through 

Lindenow South by around 40 movements. This increase is in the order of 50% and will increase the 

risk to pedestrians of being involved in a crash, especially during times when there is likely to be a 

higher amount of pedestrian activity on and near public roads, such as during a football match at 

Lindenow South football ground, or during school pick-up and drop-off times. 

Increased risk of rear-end crashes due to vehicles turning onto Fernbank-Glenaladale Road 

During construction, the existing alignment of Fernbank-Glenaladale Road will be relocated to 

intersect the existing Bairnsdale-Dargo Road 1 km north of the existing Fingerboards intersection (see 

Figure 9.55). Vehicles turning right onto the diverted Fernbank-Glenaladale Road may increase the 

risk of rear-end crashes occurring.  

Increased risk of crashes due to absence of road lighting at some intersections 

Construction activity will occur 24-hours a day. Night-time travel for workforce personnel will occur 

before 6:00 a.m. and after 6:00 p.m. (in winter months). Some existing intersections do not currently 

have lighting, for example, the intersection of Fernbank-Glenaladale Road and Princes Highway. The 

increase in traffic at unlit intersections during construction could increase the crash rate at these 

locations.  

Increased risk of crashes due to heavy vehicles, and oversize and overmass loads 

Heavy vehicle traffic during construction is expected to comprise 20 return truck movements per day 

between the point of origin and the mine. Traffic will include delivery of crushed rock and concrete, 

pipes and building materials.  

Approximately 75% of truck movements are expected to come from Bairnsdale (the east) or further 

east where quarries are located, accounting for an average of 15 trips from Bairnsdale to the mine 

and 15 trips from the mine back to Bairnsdale each day. The remaining 25% of truck movements are 

expected to come from Sale or the west (an average of five return trips between Sale to the mine 

each day). 

Up to one oversize and overmass vehicle movement per week is expected during construction. 

Oversize and overmass vehicles will travel to the project area via the declared road network. Princes 

Highway is an approved oversize and overmass road. All other roads accessing the project area are 

not approved oversize and overmass roads. The increase in heavy vehicles and transportation of 

oversize and overmass loads could increase the risk of crashes during the construction period. 
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Increased risk of crashes due to project-generated dust and mud tracking  

The main access road in the project area is likely to be sealed from the new Fingerboards roundabout 

to the administrative area and WCP. Internal haul/access roads will be unsealed and constructed 

using overburden and local stone material. Rumble or shaker strips are likely to be installed to prevent 

mud tracking onto the local road network. Physical (water) or chemical suppressants will be used as 

the main form of dust control along unsealed project roads.  

Increased risk of crashes due to construction of four-arm roundabout at the new 

Fingerboards roundabout  

The existing Fingerboards is at the intersection of the declared road Bairnsdale-Dargo Road and the 

non-declared road Fernbank-Glenaladale Road. This intersection will be permanently relocated during 

construction and upgraded to a four-arm roundabout (see Figure 9.55). During construction of the 

upgrade, there is potential for an increased risk in crashes due to the hazard created from lane 

closures. 

Efficient road network  

Several changes to the public road network (including connecting internal project haulage roads to the 

network), level crossings and intersections will occur during construction and may lead to traffic 

delays. The operation of the road network may also be impacted from an increase in light vehicles 

transporting the construction workforce. 

Traffic delays from road, level crossing and/or intersection changes 

Traffic delays may occur during road works associated with road, level crossing and intersections and 

access upgrades and changes (see Section 9.8.2), especially if works occur in peak periods (peak 

hours or peak times of the year). During these times, traffic may need to be slowed or in some cases 

stopped for short periods. Once built, the works will have a positive impact overall on road user safety.  

Delays due to workforce traffic  

Workforce traffic will comprise light vehicle traffic for transport of workers to and from the mine. 

Construction is expected to occur for up to two years. At the peak of construction activities, the 

workforce is projected to comprise approximately 200 people with a maximum daily workforce of up to 

130 people. The construction workforce is likely to work across two 12-hour shifts commencing at 

6:00 a.m. and 6:00 p.m. with a 75/25% day/night shift split.  

The daily traffic generation is expected to be consistent across a seven-day week and personnel are 

assumed to travel by light vehicle, with one vehicle per person (or more). Buses may be provided to 

transport the workforce to and from the site.  

Light vehicle traffic during construction is expected to comprise 130 return movements per day for 

transporting workers to and from the mine. The return movements represent 130 trips from the point 

of origin to the mine and the same number of trips from the mine back to the point of origin each day. 

The construction workforce is expected to either live or be accommodated in the nearby towns of 

Lindenow, Lindenow South, Bairnsdale, Briagolong, Stratford and Sale. The expected distribution of 

the workforce has been estimated based on population and proximity to the site. The corresponding 

number of light vehicle movements per day between each town and the mine is shown in Table 9.55. 
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Table 9.55 Origin and number of light vehicle traffic movements during construction 

Origin Distribution Daily traffic (origin to mine) Daily traffic (mine to origin) 

Bairnsdale 55% 72 72 

Sale 28% 36 36 

Lindenow 5% 6 6 

Stratford 5% 6 6 

Lindenow South 4% 5 5 

Briagolong 3% 4 4 

9.8.3.2 Proposed mitigation 

The mitigation measures proposed to be implemented during the construction phase of the project are 

as follows: 

Standard mitigation measures 

• A traffic management plan will be prepared in accordance with industry standards to address 

general driver awareness and safety for the project workforce and the inherent risks associated 

with driving; the plan will be updated as required based on annual driver surveys of the project 

workforce and in response to recommendations from relevant incident investigations (TT02). 

• Prior to the movement of oversize and overmass vehicles (TT05):  

- An audit will be completed to assess route options, safety, and clearance between the vehicle 

and potential obstructions such as wires, trees, structures and rail crossing infrastructure, and 

then plan the route accordingly.  

- A permit will be obtained from the relevant road authority to gain access to any roads not 

approved for oversize and overmass vehicles. 

• The proposed new Fingerboards roundabout will be designed so that the angle between each leg 

is approximately equal, such that the legs are distributed generally evenly around the roundabout 

(TT15). 

• Where roadworks require closure of roads, alternative routes will be identified in consultation with 

East Gippsland Shire Council and Department of Transport to provide the public with adequate 

access at all times (TT17). 

• New intersections will be constructed such that through-traffic movements are maintained to the 

satisfaction of the responsible road authority. Temporary traffic signals will be used as required to 

safely control traffic flow through the work site (TT18). 

• Roadworks and temporary traffic management on the public road network will be implemented in 

accordance with a traffic management plan submitted to and approved by the responsible road 

authority prior to commencement of works (TT19). 

• Emergency services will be advised where significant delays are expected and contact details for 

the operations manager will be provided to allow emergency services to arrange access across 

an area of delay (TT20). 
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• The construction environmental management plan and environmental management plan will 

include measures to encourage personnel to travel to and from the mine site by bus, or to carpool 

(TT22). 

Additional mitigation measures 

• Standard road lighting will be provided at the following intersections to increase the visibility on 

approach to the intersection and improve safety (TT03):  

- Fernbank-Glenaladale Road and Bairnsdale-Dargo Road (if required under the road and rail 

scenario).  

- Lindenow-Glenaladale Road and Princes Highway.  

- Fernbank-Glenaladale Road and the private haulage road.  

- Racecourse Road and Princes Highway (if required under the Bairnsdale rail scenario). 

• Flag lighting (a small number of lights to indicate the presence and location of an intersection 

without providing lighting to any particular level) will be provided at the following intersections to 

increase visibility on approach and improve safety (TT04): 

- Fernbank-Glenaladale Road and Princes Highway. 

- Fernbank-Glenaladale Road and private haulage road. 

• Oversize and overmass vehicle movements will avoid peak hours and school bus operation hours 

(TT06). 

• A channelised right-turn treatment will be provided at the new intersection of Bairnsdale-Dargo 

Road and the diverted section of Fernbank-Glenaladale Road north of Bairnsdale-Dargo Road 

(TT07). 

• Diverted and realigned roads will be constructed to the same or better standard as existing roads 

(TT10). 

• New intersections, including new intersections that have been created by diverted roads, will be 

constructed to Austroads standards (TT11). 

• Rumble or shaker strips will be provided on approach to the new Fingerboards roundabout and on 

the Fernbank East rail siding access road to prevent mud tracking onto the public road network 

(TT14). 

9.8.3.3 Summary of residual impacts 

A summary of the residual impacts during construction of the project with standard and additional 

mitigation measures in place is presented below. 

• Inherent risks associated with driving: During construction, people, materials, equipment and 

product will be transported by road. Driving on roads in and around the project areas will bring 

with it an inherent risk associated with the potential for accidents to occur with resulting damage 

to vehicles and/or property, injury and/or fatalities. 

• Increased risk of accidents involving pedestrians: The project will increase the daily volumes 

of traffic in Lindenow, Lindenow South, Fernbank and Bairnsdale. The daily volume of heavy 

vehicle traffic through Lindenow South will increase by around 40 movements, or 50%, increasing 

the risk to pedestrians of being involved in a crash, especially during times when higher levels of 

pedestrian activity would be expected on and near public roads. Additional mitigation measures, 
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such as oversize and overmass vehicle movements avoiding peak times and periods (see TT06), 

will be implemented to manage potential impacts to pedestrian safety. 

• Increased risk of rear-end crashes due to vehicles turning onto Fernbank-Glenaladale 

Road: During construction, the existing alignment of Fernbank-Glenaladale Road will be 

relocated to intersect the existing Bairnsdale-Dargo Road 1 km north of the existing Fingerboards 

intersection. Vehicles turning right onto the diverted Fernbank-Glenaladale Road may increase 

the risk of rear-end crashes occurring. Mitigation measures, such as providing a channelised 

right-turn lane at the new intersection of Bairnsdale-Dargo Road/Fernbank-Glenaladale Road 

(see TT07), will be implemented to manage potential transport safety.  

• Increased risk of crashes due to absence of road lighting at some intersections: 

Construction activity will occur 24-hours a day. The increase in traffic at unlit intersections during 

construction could increase the crash rate at these locations. Standard road lighting and flag 

lighting will be provided at key intersections to increase the visibility on approach to the 

intersection and improve safety (see TT03 and TT04).  

• Increased risk of crashes due to heavy vehicles, and oversize and overmass loads: Heavy 

vehicle traffic during construction is expected to comprise 20 return truck movements per day 

between the point of origin and the mine. Up to one oversize and overmass vehicle movement per 

week is expected during construction. The increase in heavy vehicles and transportation of 

oversize and overmass loads could increase the risk of crashes during the construction period. 

Additional mitigation measures, such as oversize and overmass vehicle movements avoiding 

peak times and periods (see TT06), will be implemented to manage potential impacts to 

pedestrian safety. 

• Increased risk of crashes due to project-generated dust and mud tracking: The main access 

road in the project area is likely to be sealed from the new Fingerboards roundabout to the 

administrative area and WCP. Rumble or shaker strips will be installed to prevent mud tracking 

onto the local road network (see TT14).  

• Increased risk of crashes due to construction of four-arm roundabout at the new 

Fingerboards roundabout: The existing Fingerboards is at the intersection of Bairnsdale-Dargo 

Road and Fernbank-Glenaladale Road. This intersection will be permanently relocated during 

construction and upgraded to a four-arm roundabout. During construction of the upgrade, the risk 

of crashes may increase due to the hazard created from lane closures.  

• Traffic delays from road, level crossing and/or intersection changes: Traffic delays may 

occur during road works associated with road, level crossing and intersections and access 

upgrades and changes. Once built, the works will have a positive impact overall on road user 

safety. 

• Delays due to workforce traffic: At the peak of construction activities, the workforce is projected 

to comprise approximately 200 people with a maximum daily workforce of up to 130 people. The 

project is expected to generate increased light vehicle traffic between nearby towns and the mine, 

which may result in traffic delays.  

9.8.4 Risk assessment – operations 

The risk of significant impacts to traffic and transport-related values from project activities during 

operations was assessed. Potential impacts were considered on transport safety and an efficient road 

network for the preferred transport option (Fernbank East rail scenario), along with the two non-

preferred options (Bairnsdale rail scenario; road and rail scenario). The outcomes of the risk 
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assessment are presented in Table 9.56 for the Fernbank East rail scenario, Table 9.57 for the 

Bairnsdale rail scenario, and Table 9.58 for the road and rail scenario. 

The tables present initial risk ratings for each potential impact to a traffic-related value assuming that 

the proposed standard mitigation is implemented. The residual risk ratings are then determined based 

on implementing additional measures where possible and where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.8.5.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.8.5.2. 
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Table 9.56 Roads, traffic and transport risk assessment (Fernbank East rail scenario) – operations 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Transport safety 

Risk of crashes due to inherent risks associated with 
driving. 

TT02 Unlikely Extreme High None 
applicable 

Unlikely Extreme High 

Increased rear-end crash risk due to the high-speed 
environment and potentially stationary right turning 
vehicles into Fernbank-Glenaladale Road. 

None 
applicable 

Unlikely  Major Moderate TT07, TT10, 
TT11 

Rare Major Low 

Increased risk of crashes on Fernbank-Glenaladale 
Road due the introduction of B-doubles crossing 
Fernbank-Glenaladale Road. 

None 
applicable 

Possible  Extreme Major TT28 Rare Extreme Moderate 

Increased risk of crashes on Chettles Road and 
Cowells Lane due to the introduction of B-doubles 
travelling along the private haulage road and 
crossing the public roads.  

None 
applicable 

Unlikely  Extreme High  TT28 Rare  Major Low 

Increased risk of crashes due to absence of road 
lighting at the intersections of Fernbank-Glenaladale 
Road and private haulage road. 

None 
applicable 

Unlikely  Extreme High  TT03, TT04 Rare Extreme Moderate 

Increased risk of crashes on public roads due to the 
movement of oversize and overmass loads. 

TT05 Unlikely  Extreme High TT06 Rare Moderate Low 

Increased risk of crashes on public roads due to dust 
generated from project roads impeding visibility and 
mud tracking onto public roads. 

None 
applicable 

Possible Moderate Moderate TT14 Unlikely Moderate Low 

Increased risk of crashes on the private haulage road 
due to dust generated from Chettles Road and 
Cowells Lane impeding visibility and mud tracking 
onto crossings of public roads.  

None 
applicable 

Rare Extreme Moderate TT14 Rare Major  Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Increased risk of crashes at the intersection of 
Fernbank-Glenaladale Road and Bairnsdale-Dargo 
Road due to the proposed four-arm roundabout. 

TT15 Unlikely Minor Low None 
required 

Unlikely Minor Low 

Efficient road network 

Traffic delays from road, level crossing and/or 
intersection upgrades along Bairnsdale-Dargo Road 
and Fernbank-Glenaladale Road. 

TT02, TT17, 
TT18, TT19, 

TT20  

Almost 
certain 

Minor Moderate None 
applicable 

Almost certain Minor Moderate 

Traffic delays due to light vehicle traffic associated 
with project workforce travelling to and from the mine 
site: 

• Along Princes Highway, Bairnsdale-Dargo Road, 
Lindenow-Glenaladale Road and Fernbank-
Glenaladale Road. 

• At the intersections of Princes Highway and 
Bairnsdale-Dargo Road, Princes Highway and 
Fernbank-Glenaladale Road, Bairnsdale-Dargo 
Road and Lindenow-Glenaladale Road, and 
Bairnsdale-Dargo Road and Fernbank-
Glenaladale Road. 

TT02, TT22 Rare Negligible Very low None 
required 

Rare Negligible Very low 

* Refer to Section 9.8.3.2 and Section 9.8.5.2 for detailed mitigation measures.  
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Table 9.57  Roads, traffic and transport risk assessment (Bairnsdale rail scenario) - operations 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Transport safety 

Risk of crashes due to inherent risks associated with 
driving. 

TT02 Unlikely Extreme High None 
applicable 

Unlikely Extreme High 

Decreased pedestrian safety within Lindenow South, 
especially during times of high activity, and near 
events at the Bairnsdale Racecourse, due to the 
large number of B-double movements. 

None 
applicable 

Possible Extreme Major TT23 Unlikely Extreme High 

Decreased pedestrian safety near Lindenow South 
Primary School and Lindenow Primary School when 
students travel between school and home due to 
large number of B-double movements over the 
project. 

None 
applicable 

Possible  Extreme Major TT23, TT25 Rare Extreme Moderate 

Increased rear-end crash risk due to the high-speed 
environment and potentially stationary right turning 
vehicles into Fernbank-Glenaladale Road. 

None 
applicable 

Unlikely  Major Moderate TT07, TT10, 
TT11 

Rare Major Low 

Increased risk of crashes due to movement of B-
doubles along school bus routes during school 
hours. 

None 
applicable 

Unlikely  Extreme High TT25, TT23 Rare Extreme Moderate 

Increased risk of crashes at the intersection of 
Lindenow-Glenaladale Road and Bairnsdale-Dargo 
Road due to B-doubles turning right from Bairnsdale-
Dargo Road onto Lindenow-Glenaladale Road and 
left from Lindenow-Glenaladale Road onto 
Bairnsdale-Dargo Road. 

None 
applicable 

Unlikely  Extreme High TT12 Rare Extreme Moderate 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Increased risk of crashes due to the absence of road 
lighting at the following intersections: 

• Princes Highway and Racecourse Road. 

• Fernbank-Glenaladale Road and Bairnsdale-
Dargo Road. 

• Princes Highway and Lindenow-Glenaladale 
Road. 

None 
applicable 

Unlikely  Extreme High TT03, TT04 Rare Extreme Moderate 

Increased risk of crashes at the Lindenow-
Glenaladale Road level crossing due to the large 
number of B-double movements expected over the 
project. 

None 
applicable 

Possible Extreme Major TT13 Rare Extreme Moderate 

Increased crash risk at the intersection of Princes 
Highway and Racecourse Road due to excessive 
slowing and safety concerns for general traffic as a 
result of the number of B-double turning movements 
and the traffic volumes on the Princes Highway. 

None 
applicable 

Possible Extreme Major TT31 Rare Moderate Low 

Increased risk of crashes at the intersection of 
Princes Highway and Lindenow-Glenaladale Road 
due to the number of B-double right-turn movements 
(from Princes Highway) and left-turn movement (from 
Lindenow-Glenaladale Road) expected to occur 
through this intersection and the high volume of 
eastbound public traffic on Princes Highway. 

None 
applicable 

Possible Extreme Major TT01 Rare Moderate Low 

Increased crash risk at the intersection of Princes 
Highway and Racecourse Road due to the alignment 
of Racecourse Road relative to the Princes Highway, 
whereby it is unlikely that B-doubles would be able to 
remain within the traffic lane delineation around the 
bend south of the intersection. 

None 
applicable 

Possible Major High TT29 Rare Major Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Increased crash risk along Forge Creek Road due to 
the geometry of Forge Creek Road, whereby B-
doubles are unlikely to be able to remain within the 
traffic lane delineation around the bend immediately 
south of Cemetery Road. 

None 
applicable 

Unlikely  Major Moderate TT30 Rare Major Low 

Increased risk of crashes on public roads due to the 
movement of oversize and overmass loads. 

TT05 Unlikely  Extreme High TT06 Rare Moderate Low 

Increased risk of crashes on public roads due to dust 
generated from project roads impeding visibility and 
mud tracking onto public roads. 

None 
applicable 

Possible Moderate Moderate TT14 Unlikely Moderate Low 

Increased risk of crashes at the intersection of 
Fernbank-Glenaladale Road and Bairnsdale-Dargo 
Road due to the proposed four-arm roundabout. 

TT15 Unlikely Minor Low None 
required 

Unlikely Minor Low 

Efficient road network 

Traffic delays from road, level crossing and/or 
intersection upgrades along Bairnsdale-Dargo Road, 
Fernbank-Glenaladale Road and Lindenow-
Glenaladale Road. 

TT02, TT17, 
TT18, TT19, 

TT20 

Almost 
certain 

Minor Moderate None 
applicable 

Almost 
certain 

Minor Moderate 

Traffic delays from road upgrades along Racecourse 
Road and Forge Creek Road. 

TT02, TT17, 
TT19, TT20 

Possible Moderate Moderate None 
applicable 

Possible Moderate Moderate 

Significant traffic delays during busy periods (e.g., 
long weekends and school holidays) due to B-
doubles turning right into and left out of Lindenow-
Glenaladale Road. 

None 
applicable  

Unlikely  Major Moderate TT06 Unlikely Moderate Low 

Significant traffic delays during busy periods (e.g., 
long weekends and school holidays) due to B-
doubles turning right into and left out of Racecourse 
Road. 

None 
applicable  

Unlikely  Major Moderate TT06 Unlikely Moderate Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Traffic delays due to light vehicle traffic associated 
with project workforce travelling to and from the mine 
site: 

• Along Princes Highway, Bairnsdale-Dargo Road, 
Lindenow-Glenaladale Road and Fernbank-
Glenaladale Road. 

• At the intersections of Princes Highway and 
Bairnsdale-Dargo Road, Princes Highway and 
Fernbank-Glenaladale Road, Bairnsdale-Dargo 
Road and Lindenow-Glenaladale Road, and 
Bairnsdale-Dargo Road and Fernbank-
Glenaladale Road. 

TT02, TT22 Rare Negligible Very low None 
required 

Rare Negligible Very low 

Pavement deterioration, resulting in reduced 
pavement life and uneven and dangerous road 
surfaces on: 

• Lindenow-Glenaladale Road. 

• Bairnsdale-Dargo Road. 

• Racecourse Road. 

• Forge Creek Road. 

• Bosworth Road. 

None 
applicable 

Almost 
certain 

Moderate High  TT26 Almost 
certain 

Minor Moderate 

* Refer to Section 9.8.3.2 and Section 9.8.5.2 for detailed mitigation measures.  
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Table 9.58 Roads, traffic and transport risk assessment (road and rail scenario) - operations 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Transport safety 

Risk of crashes due to inherent risks associated with 
driving. 

TT02 Unlikely Extreme High None 
applicable 

Unlikely Extreme High 

Decreased pedestrian safety within Lindenow South, 
especially during times of high activity, due to the 
large number of B-double movements expected over 
the project. 

None 
applicable 

Possible Extreme Major TT23 Unlikely  Extreme High  

Decreased pedestrian safety near Lindenow South 
Primary School and Lindenow Primary School when 
students travel between school and home due to the 
large number of B-double movements over the 
project life. 

None 
applicable 

Possible  Extreme Major TT23, TT25 Rare Extreme Moderate 

Increased risk of crashes due to B-double 
movements along school bus routes during school 
hours.  

None 
applicable 

Unlikely  Extreme High TT23, TT25 Rare Extreme Moderate 

Increased risk of crashes due to B-double 
movements at the intersection of Lindenow-
Glenaladale Road and Bairnsdale-Dargo Road due 
to B-doubles turning right from Bairnsdale-Dargo 
Road onto Lindenow-Glenaladale Road and left from 
Lindenow-Glenaladale Road onto Bairnsdale-Dargo 
Road. 

None 
applicable 

Unlikely  Extreme High TT12 Rare Extreme Moderate 

Increased risk of crashes at the Lindenow-
Glenaladale Road level crossing due to the large 
number of B-double movements expected over the 
project. 

None 
applicable 

Possible Extreme Major TT13 Rare Extreme Moderate 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Increased risk of crashes due to B-double 
movements at the intersection of Princes Highway 
and Lindenow-Glenaladale Road due to the high 
number of B-double right-turn movements (from 
Lindenow-Glenaladale Road) and the high volume of 
public traffic on Princes Highway. 

None 
applicable 

Possible Extreme Major TT01 Rare Moderate Low 

Increased rear-end crash risk due to the high-speed 
environment and potentially stationary right turning 
vehicles into Fernbank-Glenaladale Road. 

None 
applicable 

Unlikely  Major Moderate TT07, TT10, 
TT11 

Rare Major Low 

Decreased road and rail safety due to the risk of B-
doubles queueing back onto the Princes Drive level 
crossing near Maryvale rail siding. 

None 
applicable 

Possible  Extreme Major TT24 Unlikely Extreme High 

Increased risk of crashes due to absence of road 
lighting at the intersections of: 

• Fernbank-Glenaladale and Bairnsdale-Dargo 
Road. 

• Princes Highway and Fernbank-Glenaladale 
Road. 

• Princes Highway and Lindenow-Glenaladale 
Road. 

None 
applicable 

Unlikely  Extreme High TT03, TT04 Rare Extreme Moderate 

Increased risk of crashes on public roads due to the 
movement of oversize and overmass loads. 

TT05 Unlikely  Extreme High TT06 Rare Moderate Low 

Increased risk of crashes on public roads due to dust 
generated from project roads impeding visibility and 
mud tracking onto public roads. 

None 
applicable 

Possible Moderate Moderate TT14 Unlikely Moderate Low 

Increased risk of crashes at the intersection of 
Fernbank-Glenaladale Road and Bairnsdale-Dargo 
Road due to the proposed four-arm roundabout. 

TT15 Unlikely Minor Low None 
required 

Unlikely Minor Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Efficient road network 

Traffic delays from road, level crossing and/or 
intersection upgrades along Bairnsdale-Dargo Road, 
Fernbank-Glenaladale Road and Lindenow-
Glenaladale Road. 

TT02, TT17, 
TT18, TT19, 

TT20 

Almost 
certain 

Minor Moderate None 
applicable 

Almost 
certain 

Minor Moderate 

Significant traffic delays at the intersection of Princes 
Highway and Lindenow-Glenaladale Road during 
busy periods (e.g., long weekends and school and 
public holidays) due to B-doubles turning right onto 
Princes Highway from Lindenow-Glenaladale Road. 

None 
applicable 

Unlikely  Major Moderate TT06 Unlikely Moderate Low 

Traffic delays due to light vehicle traffic associated 
with the project workforce travelling to and from the 
mine site: 

• Along Princes Highway, Bairnsdale-Dargo Road, 
Lindenow-Glenaladale Road and Fernbank-
Glenaladale Road. 

• At the intersections of Princes Highway and 
Bairnsdale-Dargo Road, Princes Highway and 
Fernbank-Glenaladale Road, Bairnsdale-Dargo 
Road and Lindenow-Glenaladale Road, and 
Bairnsdale-Dargo Road and Fernbank-
Glenaladale Road. 

TT02, TT22 Rare Negligible Very low None 
required 

Rare Negligible Very low 

Increased risk of pavement deterioration, resulting in 
reduced pavement life and uneven and dangerous 
road surfaces on Lindenow-Glenaladale Road, 
Bairnsdale-Dargo Road and Barry Road. 

None 
applicable 

Almost 
certain 

Moderate High  TT26 Almost 
certain 

Minor Moderate 

* Refer to Section 9.8.3.2 and Section 9.8.5.2 for detailed mitigation measures.  
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9.8.5 Impact assessment – operations 

Operation of the project will involve many of the same activities that will occur in construction including 

changes to the public road network, light vehicle traffic for worker transport and B-double traffic for 

transport of concentrates from the mine site. Some oversize and overmass loads may also be 

transported to the project area during operation.  

The new rail bridge over the Avon River at Stratford is due to be completed in 2021, prior to 

commencing transport of HMC from the project. Kalbar’s preferred transport option is to build a 

purpose-built rail siding close to the project area at Fernbank East and to use a private haulage road 

within the infrastructure corridor area to access this siding from the project area (Fernbank East rail 

scenario). The preferred alternative is to upgrade the existing rail siding in Bairnsdale and transport 

HMC via Bairnsdale-Dargo Road and Lindenow-Glenaladale Road to the Princes Highway and then 

to Bairnsdale (Bairnsdale rail scenario). For both options, concentrate will be transported by rail from 

the rail siding to the Port of Melbourne. 

In the event that the upgrading of the Avon River rail bridge is delayed, approximately half of the 

concentrate will be transported in bulk by road from the mine site to Port Anthony or the adjacent 

Barry Beach Marine Terminal. The remaining concentrates will be transported in containers from the 

project area to the existing rail siding in Maryvale (road and rail scenario). Containerised concentrate 

will be transported by rail from the Maryvale rail siding to the Port of Melbourne. No more than 40 

trucks containing concentrate, either for bulk or container shipments, are expected to leave the project 

area every 24 hours. 

The following changes are proposed for the public road network during the operation phase of the 

project: 

• Various sections of Bairnsdale-Dargo Road: Straightened and diverted as shown in figures 9.27 

to 9.31, including realigning approximately 4 km of the road to the east and 2 km to the north of 

the new Fingerboards intersection. 

• Careys Road: Diverted from approximately 1 km north of the intersection with Bairnsdale-Dargo 

Road and to intersect Bairnsdale-Dargo Road approximately 400 m east of the current 

intersection (Figure 9.56). 

• Bairnsdale-Dargo Road: Reinstatement of diverted Bairnsdale-Dargo Road to original alignment 

between Careys Road and the new Fingerboards intersection (Figure 9.60). 

• Maintain the private haulage road constructed parallel to Chettles Road during project 

construction. 

• Upgraded intersection of Princes Highway and Racecourse Road to roundabout control to 

increase road safety and avoid excessive slowing of traffic due to B-doubles turning right from 

Princes Highway onto Racecourse Road and left from Racecourse Road onto Princes Highway (if 

required under the Bairnsdale rail scenario). 

• Minor works to Forge Creek Road and Racecourse Road to meet B-double approval 

requirements (if required under the Bairnsdale rail scenario). 
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9.8.5.1 Issues and potential impacts 

Issues and potential impacts on transport safety during operation are: 

• Increased risk of accidents involving pedestrians. 

• Increased risk of crashes due to: 

- Increased numbers of B-doubles on public roads. 

- Absence of road lighting at some intersections. 

- Increased oversize and overmass loads. 

- Project-generated dust and mud tracking onto public roads.  

- Relocation of the existing Fingerboards intersection. 

Issues and potential impacts on an efficient road network during operation are: 

• Traffic delays from road, level crossing and/or intersection changes. 

• Delays from increased traffic volumes. 

• Deterioration of road pavement from increased B-double traffic. 

Each of these issues and impacts are discussed below.  

Transport safety 

Increased traffic volumes (including numbers of heavy vehicles) and changes to the road network 

could increase the risk of crashes and other accidents occurring in and around the project area. The 

inherent risk of driving (as discussed for construction) also remains during operation.  

Increased risk of accidents involving pedestrians 

Under the preferred transport option (Fernbank East rail scenario), the risk of impacts to pedestrians 

from truck transport of HMC will be avoided as a dedicated rail siding south of the project area will be 

utilised. Trucks will access this rail siding via a dedicated haulage road, therefore avoiding potential 

accidents involving pedestrians.  

Under the Bairnsdale rail scenario, the project is expected to increase the daily volume of heavy 

vehicle traffic through Lindenow South by 80 truck movements (108%). The volume of heavy vehicle 

traffic along Racecourse Road, Forge Creek Road and Bosworth Road in Bairnsdale will also 

increase, by 143, 14 and 27% respectively. The increased heavy vehicle traffic along Racecourse 

Road is expected to increase the risk to pedestrians of being involved in a crash during major public 

events at the Bairnsdale Racecourse. 

Under the road and rail scenario, the project is expected to increase the daily volume of light vehicle 

traffic within Lindenow, Lindenow South, Fernbank, Bairnsdale and Stratford by less than 1% to 

approximately 13%. These increases will occur primarily during morning and evening peak hours 

when the workforce is travelling to and from the mine site. Under this scenario, the daily volume of 

heavy vehicle traffic through Lindenow South will also increase by 80 movements (108%). The risk to 

pedestrians of being involved in a crash will increase, especially during times with higher pedestrian 

activity on and near public roads, such as during a football match at Lindenow South football ground, 

or during school pick-up and drop-off times. 

Increased risk of crashes due to increased numbers of B-doubles on public roads 

B-double traffic is expected to comprise a total of 80 movements per day, distributed over a 24-hour 

period, and at an average of three to four truck movements per hour. The following intersections and 

road sections were identified as locations of increased risk of crashes associated with B-doubles: 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-266 

 

• Fernbank East rail scenario: This option significantly reduces the number of B-doubles on public 

roads as a private haulage road will be constructed to link the mine site with the rail siding. The 

crash risk may increase at the following intersections: 

- Fernbank-Glenaladale Road and private haulage road: All B-doubles movements travelling 

along the private haulage road to and from the Fernbank East railing siding will cross the 

existing Fernbank-Glenaladale Road (near Chettles Road).  

- Private haulage road and Chettles Road/Cowells Lane: All B-double movements travelling 

along the private haulage road to and from the Fernbank East railing siding will cross Chettles 

Road and Cowells Lane. 

• Bairnsdale rail scenario: Longer delays at intersections leading to increasingly risky driver 

behaviour (e.g., turning onto major roads where the gaps in traffic are marginal), especially during 

school holiday periods and long weekends, including: 

- Left turns from Lindenow Glenaladale Road onto Princes Highway. 

- Right turns from Princes Highway onto Lindenow Glenaladale Road. 

- Right turns from Princes Highway onto Racecourse Road. 

- Left turns from Racecourse Road onto Princes Highway. 

• Road and rail scenario: 

- Intersection of Bairnsdale-Dargo Road and Lindenow-Glenaladale Road: All 80 daily B-double 

movements will pass through this intersection. On return trips back to the mine, B-doubles will 

be travelling uphill shortly after accelerating out of the intersection, likely at slow speeds, 

which introduces some risk from other vehicles heading west on Bairnsdale-Dargo Road 

trying to overtake on the approach to the crest of a hill. 

- Intersection of Lindenow-Glenaladale Road and Princes Highway: The number of B-double 

movements turning right from Lindenow-Glenaladale Road to Princes Highway (40 per day) is 

likely to cause excessive slowing of traffic and safety concerns for general traffic, especially 

during school holiday periods and long weekends. The potential for increased delays at this 

intersection during these times may result in increasingly risky driver behaviour such as 

turning onto major roads where gaps in traffic are marginal. 

- Route from Princes Highway to Maryvale rail siding via Princes Drive and Alexanders Road: 

One crash has occurred along this route during the most recent available five-year period 

(January 2012 to December 2016). Insufficient queue storage may be available at the right 

turn onto Alexanders Road for an additional B-double without the tail of the vehicle extending 

onto the level crossing during the main hours of the day. 

Increased risk of crashes due to the absence of road lighting at some intersections 

Operations will be 24-hours with traffic at unlit intersections potentially increasing the crash rate at the 

following intersections: 

• Fernbank-Glenaladale Road and private haulage road (Fernbank East rail scenario). 

• Racecourse Road and Princes Highway (if required under the Bairnsdale rail scenario). 

• Fernbank-Glenaladale Road and Bairnsdale-Dargo Road (if required under the Bairnsdale rail 

and road and rail scenarios). 

• Princes Highway and Fernbank-Glenaladale Road (if required under the road and rail scenario). 

• Princes Highway and Lindenow-Glenaladale Road (if required under the Bairnsdale rail and road 

and rail scenarios). 
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Increased risk of crashes due to oversize and overmass loads 

Up to one oversize and overmass vehicle movement per week may occur during the operation phase 

of the project. These vehicle movements will occur on an as needs basis, for example when 

machinery is replaced. Oversize and overmass vehicles will travel to the project area via the declared 

road network. 

Increased risk of crashes due to project-generated dust and mud tracking onto public roads 

As in construction, traffic on the access and haulages road in operation could generate dust that 

impedes the visibility for drivers on public roads. Vehicles could also track mud onto public roads, 

which may also create a crash hazard. 

Increased risk of crashes due to inadequate road geometry 

The suitability of the existing road geometry was assessed for roads along the Bairnsdale rail scenario 

transport route. Two roads were identified as potentially being inadequate for B-double movements, 

presenting a potential crash risk: 

• Forge Creek Road (low radius curve at intersection with Cemetery Road): The line marking, and 

shoulder does not appear to provide sufficient width for B-doubles travelling to the Bairnsdale rail 

siding to remain within the traffic lane delineation. 

• Racecourse Road (intersection with Princes Highway): When approaching from the west, the right 

turn lane is currently 50 m long. While this is adequate to store a stopped B-double, travelling B-

doubles would be decelerating within the traffic lane increasing the risk of rear-end collisions.  

Efficient road network  

As in construction, several changes to the public road network, level crossings and intersections will 

occur during operation and may lead to traffic delays. The operation of the road network may also be 

impacted from an increase in heavy vehicles. 

Traffic delays from road, level crossing and/or intersection changes 

Traffic delays may occur during road works associated with road, level crossing, intersection and 

access upgrades and changes (see Section 9.8.3.1), especially if works occur in peak periods (peak 

hours or peak times of the year). During these times, traffic may need to be slowed or in some cases 

stopped for short periods.  

Delays from increased traffic volumes  

The total operations workforce is expected to be approximately 200 people with a maximum daily 

workforce of up to 130 people working in shifts. The two 12-hour shifts are expected to commence at 

6:00 a.m. and 6:00 p.m. The daily traffic generation is expected to be consistent across a seven-day 

week. Buses may be provided to transport the workforce to and from the site. 

Light vehicle traffic movements are expected to be similar to construction movements (120 return light 

vehicle movements per day). The assumed origin of light vehicle movements per day between each 

town, where workers are expected to live, and the mine is shown in Table 9.59. 
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Table 9.59 Origin of light vehicle traffic during operation 

Origin Distribution Daily traffic 

Origin to mine Mine to origin 

Bairnsdale 55% 66 66 

Sale 28% 34 34 

Lindenow 5% 6 6 

Stratford 5% 6 6 

Lindenow South 4% 5 5 

Briagolong 3% 4 4 

Workforce traffic is expected to occur in two peak periods based on expected shift start and finish 

times of 6:00 a.m. and 6:00 p.m. These peak periods are 5:00 a.m. to 6:00 a.m. and 6:00 p.m. to 

7:00 p.m. Peak traffic in and around the project area occurs at approximately 8:00 a.m. and 3:00 p.m.  

The level of service of roads and selected intersections and the potential for delays to other road 

users was assessed on the basis that peak project traffic will coincide with non-project peak traffic 

(which may not be the case), and on expected traffic volumes 10 years after commencement of the 

project. Traffic growth was assumed at a rate of 3% per year (at the upper end of VicRoads historical 

traffic growth data). Four intersections, where the majority of workforce turning movements will occur, 

were assessed as follows: 

• Princes Highway and Bairnsdale-Dargo Road. 

• Princes Highway and Fernbank-Glenaladale Road. 

• Bairnsdale-Dargo Road and Lindenow-Glenaladale Road. 

• Bairnsdale-Dargo Road and Fernbank-Glenaladale Road (new Fingerboards roundabout). 

The assessment also considered sections of roads that are expected to carry workforce traffic: 

• Princes Highway. 

• Bairnsdale-Dargo Road. 

• Lindenow-Glenaladale Road. 

• Fernbank-Glenaladale Road. 

The estimated total peak hour project and non-project traffic at each of the four intersections and four 

roads is provided in Table 9.60. The level of service of each intersection and road is presented, which 

is a quality measure that categorises intersection and road capacity and ultimately the delay that road 

users experience. Level of service is measured from A (best service) to F (worst service), with D 

generally the threshold for reasonable levels of performance. 

Table 9.60 Estimated total peak hour traffic during project operation 

Intersection / road No. of vehicles 
at peak hour 

Intersection 
capacity 

Level of 
service 

Intersections 

Princes Highway and Bairnsdale-Dargo Road 780 - 1,200 22 - 42% A 

Princes Highway and Fernbank-Glenaladale Road 610 - 710 34 - 39% A 
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Intersection / road No. of vehicles 
at peak hour 

Intersection 
capacity 

Level of 
service 

Bairnsdale-Dargo Road and Lindenow-Glenaladale 
Road 

160 - 170 9% A 

Bairnsdale-Dargo Road and Fernbank-Glenaladale 
Road (new Fingerboards roundabout) 

190 - 230 10 - 13% A 

Roads 

Princes Highway (west of Bairnsdale-Dargo Road) 250 - 340 N/A A 

Princes Highway (east of Bairnsdale-Dargo Road) 1,050 - 1,270 N/A B 

Bairnsdale-Dargo Road 20 - 280 N/A A 

Lindenow-Glenaladale Road 30 N/A A 

Fernbank-Glenaladale Road 20 - 120 N/A A 

The estimated total number of vehicles passing through each intersection during peak hour ranges 

from 160 at the intersection of Bairnsdale-Dargo Road and Lindenow-Glenaladale Road to over 1,000 

at the intersection of Princes Highway and Bairnsdale-Dargo Road. Each intersection will operate at 

well below the maximum capacity of 1,800 vehicles per hour and will perform at level of service A. 

The estimated total number of vehicles travelling along each road section ranges from 20 to 30 on 

Bairnsdale-Dargo Road, Lindenow-Glenaladale Road and Fernbank-Glenaladale Road to 1,270 on 

the section of Princes Highway east of Bairnsdale-Dargo Road. The section of Princes Highway east 

of Bairnsdale-Dargo Road will perform at level of service B. All other road sections will perform at 

level of service A. 

The number of vehicles passing through each of the four intersections is likely to be higher during 

busy periods, such as during school and public holidays and long weekends and may result in longer 

delays at some intersections. The intersection of Princes Highway and Bairnsdale-Dargo Road is 

expected to be operating at up to 55% capacity during normal weekday peak hours, and the 

intersection of Princes Highway and Fernbank-Glenaladale Road to around 40% capacity. The 

potential for increased delays at these intersections may result in increasingly risky driver behaviour 

such as turning onto major roads where gaps in traffic are marginal. B-double traffic is expected to 

comprise 80 movements per day distributed over a 24-hour period, resulting in an average of three to 

four truck movements per hour. The impact of B-double movements on traffic performance is 

expected to be negligible overall, although may be significant at some locations at certain times of the 

day or year.  

Deterioration of road pavement from increased B-double traffic 

The increase in B-double traffic (80 movements) associated with operation of the project could lead to 

the accelerated deterioration of the road pavement. The potential for deterioration under the three 

transport options are presented below: 

• Fernbank East rail scenario (preferred option): No deterioration of public road pavement is 

expected as all B-double movements will be along the private haulage road. 

• Bairnsdale rail scenario (preferred alternative): Some pavement deterioration along Lindenow-

Glenaladale Road, Bairnsdale-Dargo Road (west of the intersection with Lindenow-Glenaladale 

Road), Racecourse Road, Forge Creek Road (between Racecourse Road and Bosworth Road), 

and Bosworth Road (west of Forge Creek Road).  
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• Road and rail scenario (least preferred alternative): Some pavement deterioration likely along 

Lindenow-Glenaladale Road, Bairnsdale-Dargo Road west of Lindenow-Glenaladale Road and 

Barry Road (Port Anthony). 

9.8.5.2 Proposed mitigation 

Proposed mitigation measures are as detailed for the construction phase, with the addition of the 

following measures for operations: 

Additional mitigation measures 

• The intersection of Princes Highway and Lindenow-Glenaladale Road will be upgraded to 

roundabout control to increase road safety and avoid excessive slowing of traffic due to B-doubles 

turning right from Lindenow-Glenaladale Road onto Princes Highway (if required under the 

Bairnsdale rail and road and rail scenarios) (TT01). 

• The no overtaking line marking west of the intersection of Lindenow-Glenaladale Road and 

Bairnsdale-Dargo Road will be extended to just west of Lindenow-Glenaladale Road to reduce the 

risk of vehicles trying to overtake B-doubles on the approach to the crest of the hill near the 

intersection (TT12). 

• Boom gates will be installed at the level crossing on Lindenow-Glenaladale Road in accordance 

with AS 1742.7 Manual of uniform traffic control standards, Part 7 Railway crossings (TT13). 

• Roadworks affecting the Princes Highway, if required under the Bairnsdale rail scenario or road 

and rail scenario, will be avoided during peak periods, including peak hours and peak times such 

as school and public holidays, wherever practicable (TT21). 

• Based on the outcomes of pedestrian surveys at Lindenow South, B-double operating times will 

be limited (i.e., avoiding peak times), speed limits will be revised and driver training and 

familiarisation will be undertaken as required to minimise risks to pedestrian safety within the town 

(TT23). 

• Measures developed in consultation with the Department of Transport will be implemented to 

minimise the risk of B-doubles queuing onto the level crossing at Maryvale rail siding, such as 

shorter cycle times, leading and lagging right turn phasing and coordinating signals with a 

detector on the rail line upstream of the crossing (if required under the road and rail scenario) 

(TT24). 

• Heavy mineral concentrate haulage via Lindenow South will be scheduled to avoid school bus 

routes during times of school bus movements (i.e., 7:30 a.m. to 9:00 a.m. and 3:20 p.m. to 

5:00 p.m. on school days) (TT25). 

• Where any pavement damage occurs and requires immediate treatment, remedial pavement 

works will be undertaken as agreed with the responsible road authority (TT26). 

• For B-double movements to Fernbank East rail siding, an operational overlay to the traffic 

management plan will be introduced that requires B-doubles to stop before crossing Chettles 

Road and Cowells Lane (TT28). 

• For B-double movements to Bairnsdale rail siding, shoulders will be widened, and line marking 

will be reinstated on the Racecourse Road bend to reduce the potential for rear end collisions (if 

required under the Bairnsdale rail scenario) (TT29).  

• For B-double movements to Bairnsdale rail siding, shoulders will be widened, and line marking 

will be reinstated on the Forge Creek Road bend to reduce the potential for crashes (if required 

under the Bairnsdale rail scenario) (TT30). 
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• For B-double movements to Bairnsdale rail siding, the intersection of Princes Highway and 

Racecourse Road will be upgraded to roundabout control to increase road safety and avoid 

excessive slowing of traffic due to B-doubles turning right from Princes Highway onto Racecourse 

Road (if required under the Bairnsdale rail scenario) (TT31). 

9.8.5.3 Summary of residual impacts 

A summary of the residual impacts during operation of the project with standard and additional 

mitigation measures in place is presented below. 

All scenarios 

• Increased risk of crashes due to oversize and overmass loads: Up to one oversize and 

overmass vehicle movement per week may occur during the operation phase of the project. This 

increase is not expected to materially increase the risk of crashes occurring on the road network. 

Additional mitigation measures, such as oversize and overmass vehicle movements avoiding 

peak times and periods (see TT06), will be implemented to manage potential impacts to 

pedestrian safety. 

• Increased risk of crashes due to project-generated dust and mud tracking onto public 

roads: Traffic on the access and haulages roads in operation could generate dust that impedes 

the visibility for drivers on public roads. Vehicles could also track mud onto public roads, which 

may also create a crash hazard. Rumble or shaker strips will be installed to prevent mud tracking 

onto the local road network (see TT14). 

• Traffic delays from road, level crossing and/or intersection changes: Traffic delays may 

occur during road works associated with road, level crossing, intersection and access upgrades 

and changes. Once built, the works will have a positive impact overall on road user safety. 

• Delays from increased traffic volumes: The total operations workforce is expected to be 

approximately 200 people with a maximum daily workforce of up to 130 people working in shifts. 

The project is expected to generate increased light vehicle traffic between nearby towns and the 

mine, which may result in traffic delays. 

Fernbank East rail scenario 

• Increased risk of accidents involving pedestrians: Potential impacts to pedestrians from truck 

transport of HMC will be avoided as a dedicated rail siding south of the project area will be 

utilised. Trucks will access this rail siding via a dedicated haulage road, therefore avoiding 

potential accidents involving pedestrians. 

• Increased risk of crashes due to increased numbers of B-doubles on public roads: The 

number of B-doubles on public roads will not be increased as a private haulage road will be 

constructed to link the mine site with the rail siding. The project will may increase the risk of a 

crash at the intersection of Fernbank-Glenaladale Road and private haulage road and the Private 

haulage road and Chettles Road/Cowells Lane. Additional mitigation measures, such as requiring 

B-doubles to stop before crossing Chettles Road and Cowells Lane (see TT28), will be 

implemented to reduce the risk of crashes at these intersections.  

• Increased risk of crashes due to the absence of road lighting at some intersections: 

Increased traffic movements at unlit intersections may increase the risk of crashes at the 

intersection of Fernbank Glenaladale Road and private haulage road. Standard road lighting and 

flag lighting will be provided to increase the visibility on approach to the intersection and improve 

safety (see TT03 and TT04). 
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• Deterioration of road pavement from increased B-double traffic: No deterioration of public 

road pavement is expected as all B-double movements will be along the private haulage road. 

Bairnsdale rail scenario 

• Increased risk of accidents involving pedestrians: The project is expected to increase the 

daily volume of heavy vehicle traffic through Lindenow South by 80 truck movements (108%). The 

volume of heavy vehicle traffic along Racecourse Road, Forge Creek Road and Bosworth Road in 

Bairnsdale will also increase, by 143, 14 and 27% respectively. The increased heavy vehicle 

traffic along Racecourse Road is expected to increase the risk to pedestrians of being involved in 

a crash during major public events at the Bairnsdale Racecourse. Mitigation measures, such as 

limiting B-double operating hours (see TT23), will be implemented to manage potential impacts to 

pedestrian safety.  

• Increased risk of crashes due to increased numbers of B-doubles on public roads: The 

project may result in longer delays at intersections leading to increasingly risky driver behaviour, 

especially during school holiday periods. The intersection of Princes Highway and Racecourse 

Road will be upgraded to roundabout control to increase road safety and avoid excessive slowing 

of traffic due to B-doubles (see TT31).  

• Increased risk of crashes due to the absence of road lighting at some intersections: 

Increased traffic movements at unlit intersections may increase the risk of crashes at the 

intersections of Racecourse Road and Princes Highway; Fernbank Glenaladale Road and 

Bairnsdale Dargo Road; and Princes Highway and Lindenow Glenaladale Road. Standard road 

lighting will be provided to increase the visibility on approach to the intersection and improve 

safety (see TT03). 

• Increased risk of crashes due to inadequate road geometry: Two roads along the Bairnsdale 

rail scenario transport route were identified as potentially being inadequate for B-double 

movements, presenting a potential crash risk. Forge Creek Road and Racecourse Road 

(intersection with Princes Highway) will be upgraded to reduce the potential for crashes (see 

TT29 and TT30).  

• Deterioration of road pavement from increased B-double traffic: Some pavement 

deterioration is predicted in areas along Lindenow-Glenaladale Road, Bairnsdale-Dargo Road, 

Racecourse Road, Forge Creek Road, and Bosworth Road. Where any pavement damage occurs 

and requires immediate treatment, remedial pavement works will be undertaken as agreed with 

the responsible road authority (see TT26). 

Road and rail scenario 

• Increased risk of accidents involving pedestrians: The project is expected to increase the 

daily volume of light vehicle traffic within Lindenow, Lindenow South, Fernbank, Bairnsdale and 

Stratford by less than 1% to approximately 13%. As a result, the risk to pedestrians of being 

involved in a crash will increase, especially during times with higher pedestrian activity on and 

near public roads. Mitigation measures, such as limiting B-double operating hours (see TT23), will 

be implemented to manage potential impacts to pedestrian safety.  

• Increased risk of crashes due to increased numbers of B-doubles on public roads: The 

project will result in an increase of B-double movements across a number of intersections, namely 

Bairnsdale-Dargo Road and Lindenow Glenaladale Road and Lindenow Glenaladale Road and 

Princes Highway. The intersection of Princes Highway and Lindenow-Glenaladale Road will be 

upgraded to roundabout control to increase road safety and avoid excessive slowing of traffic due 

to B-doubles (see TT01).  
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• Increased risk of crashes due to the absence of road lighting at some intersections: 

Increased traffic movements at unlit intersections may increase the risk of crashes at the 

intersections of Fernbank Glenaladale Road and Bairnsdale Dargo Road; Princes Highway and 

Fernbank Glenaladale Road; and Princes Highway and Lindenow Glenaladale Road. Standard 

road lighting will be provided to increase the visibility on approach to the intersection and improve 

safety (see TT03). 

• Deterioration of road pavement from increased B-double traffic: Some pavement 

deterioration is expected in areas along Lindenow-Glenaladale Road, Bairnsdale-Dargo Road and 

Barry Road (Port Anthony). Where any pavement damage occurs and requires immediate 

treatment, remedial pavement works will be undertaken as agreed with the responsible road 

authority (see TT26). 

9.8.6 Risk assessment – closure 

The risk of significant impacts to traffic-related values from project activities during closure was 

assessed. Potential impacts were considered on transport safety and an efficient road network. The 

outcomes of the risk assessment are presented in Table 9.61. 

The table presents initial risk ratings for each potential impact to a traffic-related value assuming that 

the proposed standard mitigation is implemented. The residual risk ratings are then determined based 

on implementing additional measures where possible and where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.8.7, and the proposed standard and 

additional mitigation measures are presented in Section 9.8.3.2 and Section 9.8.5.2. 
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Table 9.61 Roads, traffic and transport risk assessment – closure 

Potential impact Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Transport safety 

Risk of crashes due to inherent risks associated 

with driving. 

TT02 Unlikely Extreme High None 

applicable 

Unlikely Extreme High 

Increased risk of crashes due to absence of road 

lighting at the intersections of: 

• Fernbank-Glenaladale Road and Bairnsdale-

Dargo Road. 

• Princes Highway and Fernbank-Glenaladale 

Road. 

• Princes Highway and Lindenow-Glenaladale 

Road. 

None 

applicable 

Unlikely Extreme High TT03, TT04 Rare Extreme Moderate 

Increased risk of crashes on public roads due to the 

movement of oversize and overmass loads. 

TT05 Unlikely  Extreme High TT06 Rare Moderate Low 

Increased risk of crashes on public roads due to 

dust generated from project roads impeding visibility 

and mud tracking onto public roads. 

None 

applicable 

Possible Moderate Moderate TT14 Unlikely Moderate Low 
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Potential impact Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Efficient road network 

Traffic delays due to light vehicle traffic associated 

with project workforce travelling to and from the 

mine site: 

• Along Princes Highway, Bairnsdale-Dargo 

Road, Lindenow-Glenaladale Road and 

Fernbank-Glenaladale Road. 

• At the intersections of Princes Highway and 

Bairnsdale-Dargo Road, Princes Highway and 

Fernbank-Glenaladale Road, Bairnsdale-Dargo 

Road and Lindenow-Glenaladale Road, and 

Bairnsdale-Dargo Road and Fernbank-

Glenaladale Road. 

TT02, TT22 Rare Negligible Very low None 

required 

Rare Negligible Very low 

* Refer to Section 9.8.3.2 and Section 9.8.5.2 for detailed mitigation measures.  
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9.8.7 Impact assessment – closure 

Closure of the project will involve changes to the public road network, light vehicle traffic for transport 

of workers to and from the mine, and heavy vehicle traffic including oversize and overmass loads to 

remove plant and materials from the project area. 

Issues and potential impacts for roads, traffic and transport during closure of the project are expected 

to be similar to, or less than, those for the construction phase. 

Traffic during closure of the project will comprise light vehicles for transport of workers to and from the 

mine, and heavy vehicles including oversize and overmass loads for removal of plant and materials 

from the mine site. Vehicles will use similar roads to those used in construction although with lower 

volumes of traffic. The proposed final road alignments at the end of mining are shown in Figure 9.61.  

9.8.8 Monitoring and reporting 

The monitoring program for roads, traffic and transport will include the following: 

• Prior to construction, surveying pavement condition along Lindenow-Glenaladale Road and 

Bairnsdale-Dargo Road west of Lindenow-Glenaladale Road to provide a baseline to assess any 

deterioration resulting from the project. 

• Conducting quarterly meetings with key stakeholders during construction to obtain feedback on 

the efficiency of the road network and transport safety and identify the need for any further 

monitoring.  

• Regularly (e.g., annual, subject to existing pavement condition and agreement with the 

responsible authority) monitoring pavement condition along Lindenow-Glenaladale Road, 

Bairnsdale-Dargo Road west of Lindenow-Glenaladale Road and other roads as required and 

agreed with relevant road authorities. 

• Undertaking stakeholder consultation and driver surveys throughout project operations to inform 

any necessary updates to the traffic management plan as required.  

• Undertaking annual surveys of concentrate transport drivers (B-double trucks) throughout the 

project to identify and monitor any driver safety issues, such as fatigue. Depending on survey 

findings, the traffic operation management plan will be updated.  

9.8.9 Conclusion 

The impacts of project activities to traffic and transport-related values in and around the project area 

was assessed, including impacts to transport safety and an efficient road network. The assessment 

considered activities proposed during the construction, operation and closure phases of the project, 

including on public roads in the project area and wider region. 

The project will result in traffic delays, and increase the risk of crashes due to road works associated 

with diversion of Fernbank-Glenaladale Road; upgrade of the Bairnsdale-Dargo Road/Fernbank-

Glenaladale Road intersection to a roundabout; construction of the private haulage road; 

straightening, diversion and relocation of Bairnsdale-Dargo Road; and diversion of Careys Road. 

In general, additional traffic generated by project activities is low for both the construction and 

operations phases, when compared to existing traffic levels. The increase in traffic on some local  

  



W
O

R
 R

e
fe

re
n
c
e
: 
7
5
4
-E

N
A

U
A

B
T

F
1
1
6
0
7
_
6

_
9
.6

1
_
G

IS
_
v
2
_
1

1km

GDA94 z55

0.50 1km

GDA94 z55

0.50

532,000 mE 533,000 mE529,000 mE 530,000 mE 531,000 mE

529,000 mE 530,000 mE 531,000 mE 532,000 mE 533,000 mE
5

,8
1

7
,0

0
0

m
N

5
,8

1
8

,0
0

0
m

N
5

,8
1

6
,0

0
0

m
N
5

,8
1

8
,0

0
0

m
N

5
,8

1
6

,0
0

0
m

N
5

,8
1

7
,0

0
0

m
N

Proposed road realignments,
diversions and upgrades

 (end of mining)

Fingerboards Mineral Sands Project

Environment Effects Statement
Road, river from Vicmap
Project area, infrastructure options area, road diversions from Kalbar
Imagery from Google Earth (Capture date 23/12/2016)

Figure No:

9.61

Source: Date:
26/08/2020
Project Number:
 754-ENAUABTF11607 
File Name:
 11607_6_9.61_GIS_v2_1

D
iv

e
rte

d
 F

e
rn

b
a
n
k
-G

le
n
a
la

d
a
le

 R
o
a
d
 

D
iv

e
rte

d
 F

e
rn

b
a
n
k
-G

le
n
a
la

d
a
le

 R
o
a
d
 

Chettles Road
Chettles Road

Diverted Fernbank-Glenaladale Road 

Diverted Fernbank-Glenaladale Road 

M
itchell R

iver

M
itchell R

iver

Diverted Bairnsdale-Dargo RoadDiverted Bairnsdale-Dargo Road

D
ive

rte
d
 B

a
irn

sd
a
le

-D
a
rg

o
 R

o
a
d

D
ive

rte
d
 B

a
irn

sd
a
le

-D
a
rg

o
 R

o
a
d

Reinstated Bairnsdale-Dargo Road

Reinstated Bairnsdale-Dargo Road

LEGEND

Project area

Infrastructure options area

Existing road

Diverted road

Watercourse

LEGEND

Project area

Infrastructure options area

Existing road

Diverted road

Project road

Private haulage road

Watercourse

Y
r0

1

Construction

Construction

C
on

st
ru

ct
io

n

Y
r0

2

Y
r0

5

Yr08

Yr08

Yr10

R
ei

ns
ta

te
d 

C
ar

ey
s 

R
oa

d

R
ei

ns
ta

te
d 

C
ar

ey
s 

R
oa

d



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-278 

 

roads in Bairnsdale and Lindenow South relative to existing volumes may be more significant, 

primarily due to increased light vehicle traffic from workforce movements during shift change-over 

times. During construction, light vehicle traffic will make the largest contribution to traffic volumes, with 

a relatively small volume of heavy vehicles. 

The project will increase the risk of crashes on the public road network, primarily due to introducing 

more heavy vehicle traffic on the roads (20 return truck movements per day during construction), and 

in operation, 80 additional B-double movements per day through the intersection of the private 

haulage road with Fernbank Glenaladale Road and with Chettles Road/Cowells Lane. Limited 

oversize and overmass vehicle movements will also be needed in construction (up to one per week) 

and on an as needs basis during operation and closure of the project) 

Pedestrian safety will decrease in Lindenow South due to an additional 40 heavy vehicle movements 

per day during construction (an increase of 50%). Additional mitigation measures, such as limiting the 

movement of oversize and overmass vehicles during peak times and periods, will be implemented to 

manage potential impacts to pedestrian safety. 

Workforce traffic will comprise 30 return light vehicle movements per day during construction and 120 

return light vehicle movements per day during operation. Movement of workforce traffic will potentially 

result in traffic delays, primarily during morning and evening peak hours, in nearby areas such as 

Lindenow, Lindenow South, Bairnsdale, Briagolong, Stratford and Sale).  

The project will be managed to maximise transport safety and the efficiency of the public road 

network. Intersection upgrades, road widening, channelised right-turn treatments, road lighting at 

intersections, and speed limit reductions are all proposed as part of the project. For the preferred 

transport option (Fernbank East rail scenario), the vast majority of potential safety risks will be 

avoided by ensuring the B-doubles do not travel along the public road network. Some sections of the 

road network and intersections are currently sub-standard. Works proposed as part of the project to 

some roads and intersections will mean the upgraded infrastructure will be able to meet current 

standards and that, overall, the works will provide a safer transport network for the communities in 

and around the project area. 

In the event that the preferred option of the Fernbank East rail siding cannot proceed, the preferred 

alternative is the Bairnsdale rail siding option. Under this scenario there will be more traffic delays and 

additional risk of crashes associated with road works (primarily upgrading the Lindenow-Glenaladale 

Road/Princes Highway intersection and the Racecourse Road/Princes Highway intersection to 

roundabout control). The Bairnsdale rail scenario also has an increased risk of crashes and may lead 

to increased deterioration of road pavement compared to the preferred option, due to B-doubles 

travelling on the public road network between the mine and the Bairnsdale rail siding. 

If the Bairnsdale rail scenario cannot proceed, transport of HMC by road to Maryvale and Port 

Anthony/Barry Beach Marine Terminal will similarly increase the risk of crashes and increase road 

pavement deterioration compared to the preferred option, due to B-doubles travelling on the public 

road network. The road and rail scenario will also decrease pedestrian safety in Lindenow South due 

to an additional 80 heavy vehicle movements per day through the town (an increase of 108%).  
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9.9 Land use and planning 

This section identifies the issues and potential impacts of the project with respect to land use and 

planning, and assesses compliance of the project with relevant legislation, planning schemes and 

planning strategies. This section is based on the findings of the Land Use and Planning Impact 

Assessment prepared by Matrix Planning (Appendix A008). 

The evaluation objective from the EES scoping requirements relevant to this impact assessment is: 

• Social, land use and infrastructure: To minimise potential adverse social and land use effects, 

including on, agriculture (such as dairy, irrigated horticulture and grazing), forestry, tourism 

industries and transport infrastructure.  

Potential impacts to agricultural and horticultural production are addressed in Section 9.11: 

Agriculture and horticulture. 

9.9.1 Assessment method 

The assessment of potential impacts of the project with respect to land use and planning was 

undertaken consistent with the compliance method as described in Chapter 7: Impact assessment 

framework. The assessment was conducted against the requirements of the Planning Policy 

Framework and included the following steps:  

• Conducting a desktop review of the most recent available aerial photography, cadastral and 

topographic information for the project area and its surrounds.  

• Undertaking site inspection of the project area and its surrounds to capture current land use 

typologies.  

• Reviewing relevant legislation and planning controls that apply to the project area and its 

surrounds (see Section 8.9.1). 

• Identifying project activities during construction, operation and closure with the potential to impact 

land use and planning values, including permanent or temporary changes of land use, conflicts 

with adjacent land uses, inconsistencies with planning policies and agglomeration impacts. 

• Identifying mitigation measures to be implemented to reduce potential impacts on existing and 

planned land use.  

9.9.2 Impact assessment 

9.9.2.1 Issues and potential impacts 

Issues and potential impacts on existing and planned land use include: 

• Temporary change of land use within the project area from agriculture and private forestry to 

mining.  

• Impacts to surrounding land uses from noise, dust and sedimentation in surface waters. 

• Changes to infrastructure in and near the project area, including temporary and potentially 

permanent diversion of roads. 

• Attraction of other new industrial or commercial land uses to the project area and surrounding 

areas, such as mechanical repairers and take-away food shops. 
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Each of these issues and impacts is discussed further below. Consistency with planning policies is 

also addressed further below. 

Adverse effects on existing and planned land use 

Temporary loss of land 

Land within the project area will be temporarily removed from agriculture and forestry use during the 

life of the project. An average of approximately 443 ha per year for 20 years is expected to be out of 

production, which encompasses the project’s total timeframe for construction, operation and closure. 

Dwellings in, or immediately adjacent to, the project area will be assessed on a case-by-case basis to 

determine whether they are to be retained as dwellings, temporarily vacated or removed for mining 

activities. 

The project will not directly result in loss of land for other land uses surrounding the project 

area/infrastructure options areas, including dryland cropping, dairy production, irrigated horticulture, 

tourism and conservation. 

Impacts to surrounding land uses 

Noise 

Noise from the project may affect some surrounding land uses, such as rural living and tourism. When 

all recommended mitigation measures are implemented, as outlined in sections 9.6.2.2 and 9.6.3.2, 

the noise criteria will be met during construction and operational phases. Noise issues and potential 

impacts from the project are discussed in Section 9.6: Noise and vibration. 

Dust 

Dust generated from the project may affect some surrounding land uses, such as rural living and 

some types of vegetable production. For example, cabbages are particularly susceptible to dust 

deposition as dust cannot be readily removed from the leaves. The project area is 500 m from the 

closest area of vegetable production. Where air quality criteria are not predicted to be met, additional 

mitigation measures, as outlined in sections 9.4.2.2 and 9.4.3.2, will be implemented. Air quality 

issues and potential impacts from the project are discussed in Section 9.4: Air quality and 

Section 9.11: Agriculture and horticulture. 

Sedimentation 

Erosion from exposed soils in the project area may enter waterways, causing sedimentation and 

potentially impacting on surrounding land uses and aquatic ecosystems. Sedimentation issues and 

potential impacts from the project are discussed in Section 9.3: Surface water. 

Landscape and visual 

Changes to the local landscape and visual amenity will likely occur due to project related activities, 

such as site preparation works, mining operations and processing of the ore. The project will be 

managed to minimise impacts to the landscape within the project area and visual amenity at sensitive 

viewpoints. Potential landscape and visual impacts as discussed in Section 9.10: Landscape and 

visual.  
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Adverse effects on infrastructure 

The project will not affect water supply or irrigation infrastructure. Two pipelines will be constructed, 

one from the Mitchell River to the freshwater storage dam and another pipeline from the borefield 

(south of the project area) to the contingency water storage dam. The freshwater pipeline from the 

Mitchell River will pass under any public roads via culverts. 

A new 66 kV powerline will be installed within the infrastructure corridor and extended for about 1 km 

to the southern boundary of the project area to a sub-station (see Figure 3.6; Chapter 3: Project 

description). 

A telecommunication system will be installed to the mine site offices by a telecommunication 

company. Existing telecommunication lines and fibre optic cables may need to be realigned as the 

intersections with local roads and culverts are constructed. This work may involve temporary 

disruption to existing users of the infrastructure. 

The following changes to public road infrastructure are proposed: 

• Diversion and relocation of sections of Bairnsdale-Dargo Road. 

• Diversion and partial relocation of sections of Fernbank-Glenaladale Road. 

• Diversion and reinstatement of Careys Road. 

• Relocation of existing Fingerboards intersection and upgrade to four-arm roundabout.  

• Upgrade of the Princes Highway and Lindenow-Glenaladale Road intersection. 

• Upgrade of Princes Highway and Racecourse Road intersection (only applicable if Bairnsdale rail 

siding option is used).  

• Shoulder widening on Racecourse Road and Forge Creek Road (only applicable if Bairnsdale rail 

siding option is used). 

Within the proposed mining licence area (effectively the project area), where permanent road 

realignments cannot be agreed with landowners, temporary road diversions will be utilised, and the 

roads will be returned to the original alignments post-mining within a specified area. This option will 

avoid any land needing to be provided by landowners to the relevant authority for new road reserves. 

For areas outside the proposed mining licence area (effectively the infrastructure options area, for 

which a planning scheme amendment is proposed), Kalbar will enter into direct negotiations with 

landowners to acquire or access their land for road diversions and other forms of infrastructure. If 

acquisition or access cannot be agreed with specific landowners, alternative road alignments or 

diversions will be undertaken on land which is either owned by Kalbar or can be accessed from other 

landowners. 

Access to the project area will initially be from the roundabout at the intersection of Fernbank-

Glenaladale Road and Bairnsdale-Dargo Road via a new local access way created solely for mine 

traffic. Alternative access arrangements for users of local roads in the project area will be provided 

where required to maintain property access.  

The planning scheme amendment provides a permit to construct or subdivide within the overlay area, 

for example, for the construction of a road. The subdivision aspect allows Kalbar (or the landowner) to 

separate the land into smaller parcels to allow new road reserves to be created for the acquiring 

authority (the acquiring authority will be whoever currently manages the existing road, i.e., VicRoads 

or East Gippsland Shire Council). 
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The planning scheme amendment has no provision for compulsory land access or acquisition. If land 

access or acquisition is not granted by the existing landowner, then construction cannot take place.  

Possible road intersection upgrades for the non-preferred product transport options (haulage to 

Bairnsdale rail siding, or to the Maryvale rail siding and Port Anthony / Barry Beach Marine Terminal) 

are located within the planning scheme amendment area. These potential road intersection upgrades 

would require small areas of neighbouring land (in the order of 1.5 ha to 3.4 ha for each upgrade) to 

be acquired to accommodate the proposed designs, e.g., for roundabouts, which Kalbar considered to 

be achievable. If the land cannot be acquired, then alternative intersections within the current road 

reserve will need to be considered and the final intersection upgrades designed in consultation with 

the regulatory authority. The current proposed intersection upgrades are conceptual in design and will 

be subject to final detailed design and engineering to the satisfaction and approval of the regulatory 

authority. 

If landowner approval cannot be obtained for the preferred alignment of the haulage road, then the 

alternative is to construct the road running east-west within the mining licence area and then north-

south within the planning scheme amendment area (see Figure 4.8 in Chapter 4). The road would be 

located within the northern extension of the current planning scheme amendment area and extend 

south within land that Kalbar has a high level of confidence of gaining access to. 

Attraction of other new industrial or commercial land uses 

The presence of the project may attract other industrial or commercial developments to the area. 

Increased industrial and commercial developments within the area has the potential to change the 

existing land use to support mining.  

Such developments (for example, general industry, warehousing or retail shops) would require a 

planning permit or planning scheme amendment to operate in the Farming Zone. Any planning permit 

application or scheme amendment is required to be assessed against existing state and local 

planning policies, which generally favour a township location for new industry and commercial 

activities. 

Consistency with planning schemes 

Planning policy framework 

The project is consistent with relevant state planning policies under the planning policy framework, as 

set out below: 

• The project is consistent with the Gippsland Regional Growth Plan. The plan identifies mineral 

sands mining as contributing to the economic development and diversity of the Gippsland region. 

• The project will facilitate access to earth resources and extract natural resources in accordance 

with acceptable environmental standards. 

• The project will not result in the loss of any areas of agriculture, forestry or productive farmland 

that are of strategic significance, with the exception of the proposal to permanently return 200 ha 

of forestry and grazing land to nature conservation.  

• The project will ensure no net loss to biodiversity from loss of vegetation through avoidance, 

mitigation and the provision of offsets (see Section 9.1: Terrestrial and aquatic biodiversity). 

• Appropriate measures will be implemented to manage erosion, landslip and other land 

degradation processes (see Chapter 11: Closure). 
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• Appropriate mitigation measures will be implemented to manage noise impacts from the project 

and maintain noise levels within acceptable limits at dwellings (refer to Section 9.6: Noise and 

vibration).  

• Suitable separation distances will be established between the project and surrounding sensitive 

land uses to avoid impacts from reduced air quality (see Section 9.4: Air quality). 

• The project will not adversely affect the quality of surface water or groundwater resources and will 

not reduce water availability for other beneficial uses (refer to Section 9.2: Groundwater). 

East Gippsland Planning Scheme 

The East Gippsland Planning Scheme Municipal Strategic Statement supports the economic benefits 

expected to arise from the mining of minerals resources. Based on the findings from the 

socioeconomic (Appendix A013) and economic impact assessment (appended to Appendix A013), 

the net economic benefits of the project will be greater than the economic loss of temporary removal 

of the land from dryland agriculture (see Section 9.13.3). 

9.9.3 Proposed mitigation 

Proposed mitigation measures to address potential impacts with respect to land use and planning are: 

• Landholder compensation will be in accordance with the Mineral Resources (Sustainable 

Development) Act 1990 and based on a full inventory of on-farm assets (LUP08). 

• The mine void will be progressively backfilled, and rehabilitation will be progressive to re-instate 

pre-mining landforms and re-establish vegetation (VL05). 

• Biosecurity procedures will be implemented to avoid introducing and spreading weeds, pests and 

diseases into the project area and surrounds (TE45). 

• Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and 

other areas where rehabilitation is not yet practical, to minimise dust generation, and in particular, 

during drier months (AQ02). 

• Dust generation from haul roads will be controlled by applying water or chemical suppressants, 

cessation of haulage during adverse weather conditions, and as required in response to real-time 

air quality monitoring (AQ16). 

• A surface water and groundwater sub-plan will be developed and implemented to minimise 

discharge of stormwater from construction areas. The sub-plan will include measures such as 

(SW04): 

- Directing surface runoff around or away from areas of land disturbance, stockpiles, 

embankments or nearby sensitive areas, where practicable. 

- Capturing runoff (via surface water infrastructure) that comes into contact with construction 

areas and directing it to sedimentation dams. If required, flocculant treatment (i.e., alum, 

gypsum or hydrated lime) will be used to reduce suspended sediment levels in the 

stormwater. 

- Controlling erosion within gullies using primary and secondary sediment traps constructed at 

appropriate sites.  

- Retaining water on site from the contributing catchment to approximately the 10% annual-

exceedance-probability. 

- Designing and profiling all site drains to reduce water flow velocity and erosion. 
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• A fire and emergency management sub-plan will be prepared and implemented that includes site-

specific bushfire mitigation measures, awareness actions, preparedness levels and fire response 

procedures for the site. The plan will be prepared in consultation with East Gippsland and 

Wellington shire councils and emergency service providers (BF01). 

9.9.4 Conclusion 

The project is consistent with state and local planning policy, which encourage the extraction of 

mineral resources in accordance with acceptable environmental standards. A temporary loss of 

agriculture and forestry land will occur in the project area. An average of approximately 443 ha per 

year for 20 years is expected to be out of production, which encompasses the project’s total 

timeframe for construction, operation and closure. Land in the project area is not identified as being of 

strategic significance for agriculture or forestry. 

Progressive rehabilitation will be conducted to return land within the project area to pre-mining land 

use capability and productivity, or an alternative land use may be agreed with stakeholders and 

government decision-making authorities. The overall area available to agriculture and forestry use 

within the project area will be retained following rehabilitation, except where alternative land uses are 

agreed upon. 
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9.10 Landscape and visual 

This section identifies the issues and potential impacts of the project with respect to the landscape 

and visual amenity values of the project area and Mitchell River National Park. Proposed mitigation 

measures are included to address the potential landscape and visual impacts. This section is based 

on the findings of the Landscape and Visual Impact Assessment prepared by Urbis (Appendix A009).  

The following evaluation objective specified in the EES scoping requirements is relevant to the 

assessment of landscape and visual amenity: 

• Landscape and visual: To avoid adverse effects on the landscape and recreational values of the 

Mitchell River National Park and minimise visual effects on the open space areas. 

9.10.1 Assessment method 

The methods used to assess potential impacts on landscape and visual amenity from project activities 

are described below.  

• Undertaking desktop and field surveys to gather information on the existing landscape within and 

surrounding the project area to inform the assessment. 

• Identifying sensitive viewpoints surrounding the project area (see Section 8.10.3). The viewpoints 

are representative of a range of aspects, degrees of visual exposure and distances from the 

project area (Figure 9.62), and included residences and settlements, recreation and tourist 

attractions, and transport and tourism routes. Two viewpoints, VP21 (R2) and VP23 (R4), are 

owned by Kalbar and will be unoccupied during the project. As such, they are not sensitive 

viewpoints and are not considered in this assessment. 

• Identifying project activities with the potential to impact the identified viewpoints, through the 

construction, operation and closure phases. 

• Undertaking a landscape and visual impact assessment to determine the degree of visual 

modification due to the project from each of the 27 identified sensitive viewpoints. Details of the 

landscape and visual impact assessment are provided below. While there are no specific 

legislative requirements for the landscape and visual impact assessment for the project, the 

method generally conformed to the direction included in the Guidance for Landscape and Visual 

Impact Assessment, published by the Landscape Institute and Institute of Environmental 

Management & Assessment in 2013, and the Landscape Aesthetics Handbook for Scenery 

Management (Agricultural Handbook No. 701), published by the United States Department of 

Agriculture and Forest Service in 1995. 

• Undertaking a night lighting impact assessment. Potential night lighting impacts were assessed by 

Urbis. The method applied in this study was drawn from the Institute of Lighting Professionals 

(ILP) Guidance Notes for the Reduction of Obtrusive Light (2011), as no applicable Australian 

standards are available. 

• Identifying mitigation measures required to address potential impacts to the identified sensitive 

viewpoints due to project activities. 

• Assessing the residual landscape and visual amenity impacts of the project on the identified 

sensitive viewpoints. 

The assessment considered the extent of the project that will be visible from each viewpoint and the 

extent to which project components will contrast with the surrounding landscape when viewed from 
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each point. Table 9.62 shows how visual impact levels are dependent on the level of visual 

modification, and sensitivity of the existing landscape to change. 

Visual modification refers to the degree of visual contrast between the project and the existing 

landscape. A high degree of visual modification will result if project components contrast strongly with 

the existing landscape. A low or very low degree of visual modification occurs if there is little or 

minimal visual contrast and a high level of integration of the project into the existing landscape.  

The visual sensitivity at each of the 27 viewpoints was determined and is described in 

Section 8.10.3.4. The sensitivity of receptors progressively decreases with distance from the 

modification and lack of direct views, for example, as a result of scattered vegetation. The level of 

visual sensitivity depends on viewer characteristics, such as land use and distance of development 

from viewers. 

Table 9.62 Qualitative visual impact matrix 

Level of visual modification Visual impact 

High visual 
sensitivity 

Moderate visual 
sensitivity 

Low visual 
sensitivity 

High High High Moderate 

Moderate High Moderate Low 

Low Moderate Low Low 

Very low Low Very low Very low 

9.10.1.1 Assumptions 

The following key assumptions were made in undertaking the landscape and visual impact 

assessment: 

• Viewer sensitivity reduces over distance from the viewpoint. 

• The visual modification level reduces with an increasing density of screening vegetation. 

• If works are not seen, no impact results. 

• The extent of disturbed area visible at one time during the progressive mining process is 

approximately 40 ha within the foreground, out of a total disturbed area of 100 ha. 

• Typical height of mining features over the project area is up to 6 m above existing ground level 

(visual bunds); processing facilities reach a height of up to 25 m. 

9.10.2 Impact assessment – construction and operations 

Construction and operation of the project will include activities likely to impact on landscape and 

visual values, including site preparation works, mining operations and processing of the ore (including 

vegetation clearance, topsoil stripping, removal of overburden, and mining and processing the ore).  

The most significant visual elements of the project in construction and operation are likely to be: 

• Open mine voids and stockpiles of overburden, subsoil and topsoil.  

• Temporary TSF. 
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• Buildings and structures housing the mineral processing facilities.  

• Stockpiles of magnetic and non-magnetic HMC. 

• Supporting operational infrastructure such as workshops, administration offices, carparks and 

laydown areas.  

• Fernbank East rail siding and private haulage road from the mine.  

• Service corridor infrastructure, including haul road, overhead powerlines and groundwater 

pipeline (if required). 

Lighting for the project will be emitted from the following sources during construction and operations: 

• Fixed lighting: Installed as part of fixed project infrastructure, such as the main administration 

complex, workshops, equipment storage compounds and processing facilities. Lighting may also 

be required at the intersection of the main facility access road with the surrounding road network, 

such as the intersection of the Princes Highway and Lindenow South Road.  

• Mobile lighting: Headlights for light and heavy vehicles, and hazard lights for vehicles in the mine 

area (operating at all times). Mobile lighting plants will also be used to provide lighting for active 

mining and tailing disposal areas. 

• Safety lighting: Lighting of traffic hazards including intersections, roundabouts and access points. 

Lighting may also be required along the surrounding public road network. 

9.10.2.1 Issues and potential impacts 

Potential issues and impacts relating to landscape and visual values during construction and 

operation include: 

• Altered landscape and visual values in the local and broader regional setting as a result of project 

activities and associated infrastructure.  

• Light emitted from project activities at night affecting the amenity of the local and regional setting 

and associated values.  

Each of these potential issues and impacts are discussed further below. 

Landscape and visual impacts 

Potential landscape and visual impacts are predicted to be highest for a period of approximately 

30 months from the commencement of operations.  

Modelling indicates that six sensitive viewpoints within 2.5 km of the project area could experience 

moderate to high visual impacts during this time (Table 9.63). Photo visualisations of the sensitive 

viewpoints with low or greater potential visual impacts are presented in plates 9.1 to 9.3 and 

plates 9.4 to 9.6. 

Table 9.63 Potential visual impacts 

Sensitive viewpoint Distance 
from project 

area (km) 

Visual 
sensitivity 

Initial visual 
modification 

Initial visual impact 

1. Mitchell River, Mitchell 
River National Park 

9.2  Moderate Non-apparent No impact 
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Sensitive viewpoint Distance 
from project 

area (km) 

Visual 
sensitivity 

Initial visual 
modification 

Initial visual impact 

2. Deadcock Den, Mitchell 
River National Park 

9.2  Moderate Non-apparent No impact 

3. Den of Nargun, Mitchell 
River National Park 

9.0  Moderate Non-apparent No impact 

4. Bluff Lookout, Mitchell 
River National Park 

9.0  Moderate Non-apparent No impact 

5. Den of Nargun car park 
and picnic area, Mitchell 
River National Park 

8.8  Moderate Non-apparent No impact  

6. Coonawarra Farm 
Resort 

8.0  Low Non-apparent to low 
level - views to project 
partially screened by 
vegetation/topography  

Low to no impact 

7. Lindenow Recreation 
Reserve 

6.0  Low Non-apparent Low to no impact 

8. Lindenow South 
Recreation Reserve 

4.9  Low Non-apparent No impact 

9. Old School Bed and 
Breakfast 

4.9  Moderate Non-apparent to low 
level - distant views to 
active, unrehabilitated 
areas may be partially 
visible 

Low to no impact 

10. Walpa – intersection 
of Hoyt Street and 
Glenaladale Road 

4.7  Moderate Non-apparent to low 
level - views to project 
partially screened by 
vegetation/topography  

Low to no impact 

11. Intersection of 
Alexanders Road and 
Fernbank-Glenaladale 
Road 

2.8  Low Moderate to high level - 
project visible on 
horizon  

Low to moderate 
impact 

12. Residence 2.0  High Non-apparent No impact 

13. Residence 1.9  High Non-apparent No impact 

14. Residence 1.2  High Non-apparent to low 
level - views partially 
screened by 
vegetation/topography 

Low impact 

15. Residence 0.7  High Moderate to high level - 
project activities visible 
in elevated areas  

High impact 

16. Residence 0.6  High Non-apparent No impact 

17. Residence 0.6  High Non-apparent to low 
level - views to project 
partially screened by 
vegetation/topography  

Low to no impact 
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Sensitive viewpoint Distance 
from project 

area (km) 

Visual 
sensitivity 

Initial visual 
modification 

Initial visual impact 

18. Residence 0.5  High Non-apparent to low 
level - views to project 
partially screened by 
vegetation/topography  

Low to no impact 

19. Residence 0.4  High Low to moderate level - 
project area visible 
when facing northwest 

Moderate to high 
impact 

20. Residence 0.3  High Low level - views to 
project partially 
screened by 
vegetation/topography  

Low impact 

22. Residence 0.1  High Low level - views to 
project partially 
screened by 
vegetation/topography  

Low to moderate 
impact 

RD1, RD2A/RD2B, RD3, 
RD4 – Diverted roadway. 

<0.1  High High level - road 
diversions result in lack 
of roadside vegetation 
and prominence of 
mining activities  

High impact 

RS1 – Fernbank East rail 
siding. 

<0.1  Low Low level - existing 
vegetation will screen 
rail siding 

Low impact 

VP17 – Service corridor  0.2  High Moderate level - 
proposed acoustic 
mound and powerline 
may be visible  

Moderate to high 
impact  

Night lighting impacts 

The impact or acceptability of night lighting and increases in the nature and extent of such lighting in 

an area, is dependent on individual perceptions and sensitivities, as well as the presence of existing 

light. From most locations surrounding the project area, direct views to lighting sources for the project 

will be obscured by vegetation, soil and overburden stockpiles within the project area, and when 

lighting sources are below ground level in the mine void. Views to lighting sources from sensitive 

roads and residences may be possible from some locations for the life of the project, and from other 

locations only when activities are in progress nearby. 

Lighting impacts on tourist views from accessible mountain tops in Mitchell River National Park are 

likely to be confined to a slight glow. These locations are over 9 km away from light sources. 

Overall, the impacts of night lighting on visual amenity during project construction and operations are 

expected to be low. Night lighting impacts during closure are expected to be similar, or to a lesser 

extent.  
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Plate 9.1
Photo of existing landform (left) and visualisation of landform during project operations (Year 1 to 5) (right) – Viewpoint 15
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Plate 9.2
Photo of existing landform (left) and visualisation of landform during project operations (Year 1 to 5) (right) – Viewpoint 22 
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Plate 9.3
Photo of existing landform (left) and visualisation of landform during project operations (Year 5) (right) – Viewpoint RD1

Existing landform

Existing landform

Existing landform
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Plate 9.4
Photo of existing landform (left) and visualisation of landform during project operations (Year 5 to year 8) (right) – Viewpoint 18
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Plate 9.5
Photo of existing landform (left) and visualisation of landform during project operations (Year 1 to year 5) (right) – Viewpoint 20
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Plate 9.6
Photo of existing landform (left) and visualisation of landform during project operations (Year 15) (right) – Viewpoint RD3

Existing landform

Existing landform

Existing landform
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9.10.2.2 Proposed mitigation 

Proposed mitigation to be implemented during construction and operation of the project to address 

potential landscape and visual impacts are: 

• Visual bunds and screen plantings will be established at locations around the perimeter of the 

project area to visually screen project activities from sensitive viewpoints (VL01). 

• Fixed lighting on plant and buildings will be designed to reduce the potential for light spill through 

measures such as focussed/targeted lighting and installation of shields or baffles (VL02). 

• Buildings and roofs will be clad with non-reflective materials of a colour that mimics those found in 

the landscape to reduce visual contrast with the landscape setting (VL03). 

• Works will be scheduled wherever practicable during daylight hours to avoid night-time activities 

in areas directly visible from nearby residences (VL04). 

• The mine void will be progressively backfilled, and rehabilitation will be progressive to re-instate 

pre-mining landforms and re-establish vegetation (VL05). 

• Fixed buildings will be located to take advantage of existing vegetation screening. Additional 

vegetation screening will be planned to minimise future visual impacts (VL06). 

• Containers will be stacked at the rail siding to the maximum height of adjacent screening 

vegetation and/or topography (VL12). 

• Temporary visual bunds will be placed to screen operations within the mine void (VL13). 

9.10.2.3 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during the construction and 

operation of the project with mitigation measures in place include: 

• Landscape and visual impacts: Low to very low impacts are expected for all sensitive 

receptors, except for Viewpoint 15 which is predicted to experience low to moderate residual 

impacts. Proposed mitigation will reduce potential landscape and visual impacts by screening 

project activities from sensitive viewpoints (see mitigation measures VL01, VL06, VL12 and 

VL13). Other mitigation measures include cladding building and roofs in non-reflective materials 

to mimic the surrounding landscape (VL03) and progressively rehabilitating the mine to re-

establish vegetation (VL05). Some mitigation measures, such as plant screening and progressive 

rehabilitation, will not immediately reduce visual impacts, although will over time.  

• Night lighting impact: Light will be emitted from a number of sources during project construction 

and operation. From most locations surrounding the project area, direct views to lighting sources 

will be obscured by vegetation, and soil and overburden stockpiles within the project area. Views 

to lighting sources may be possible from surrounding roads and residences. M mitigation 

measures, such as scheduling works during daylight hours (VL04) and designing fixed lights to 

reduce light spill (VL02), will be implemented to reduce potential landscape and visual impacts.  

Table 9.64 presents a summary of the residual landscape and visual impacts at sensitive viewpoints 

following the implementation of the proposed mitigation measures.  
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Table 9.64 Post-mitigation residual impact to sensitive viewpoints  

Sensitive viewpoint Sensitivity Modification level Initial impact Residual impact 

Viewpoint 11 Low Moderate to high Low to moderate Low 

Viewpoint 15 High Moderate High Low to moderate 

Viewpoint 19 High Low to moderate Moderate to high Low 

Viewpoint 22 High Low Low to moderate Very low 

Diverted tourist roads – 
RD1, RD2A/2B, RD3, RD4 

High High High Very low 

Viewpoint 17 – 
service corridor  

High Moderate Moderate to high Low 

9.10.3 Impact assessment – closure 

Closure of the project will involve removal of infrastructure within the project area, backfilling and 

rehabilitation of the mine void and other disturbed areas. Rehabilitation will be undertaken to reinstate 

pre-mining landforms and vegetation as closely as possible to the condition prior to mining so that 

agricultural land uses, or other approved uses, can be resumed.  

Site infrastructure, including the ore processing facilities, will be decommissioned in accordance with 

the approved mine rehabilitation plan (refer to Chapter 11: Closure and Attachment I).  

9.10.3.1 Issues and potential impacts 

Issues and potential impacts relating to landscape and visual amenity during closure of the project are 

expected to be similar to, or less than, those for operations. The level of visual impacts will continue to 

be reduced following rehabilitation.  

Plates 9.7 to 9.9 and plates 9.10 to 9.12 present photo visualisations during post-closure of 

viewpoints with low or higher visual impact during project construction and operations.  

9.10.3.2 Proposed mitigation 

In addition to the mitigation measures outlined in the construction and operation phase of the project, 

the following measures are proposed during closure: 

• The landscape will be restored to reduce visual impacts from elevated viewpoints (VL07).  

• Regular slopes and/or sharp transition angles will be rounded to provide a natural appearance to 

the final landform (VL08).  

• Disturbed areas (e.g., road reserves) will be revegetated with local indigenous vegetation (VL09).  

• Displaced plantation timber and vegetation will be replaced around properties in consultation with 

relevant landholders (VL10).  

• Topsoil will be managed and maintained throughout rehabilitation activities to promote successful 

re-grassing and tree planting (VL11).  
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Plate 9.7
Photo of existing landform (left) and visualisation of landform post mining operations (> Year 5) (right) – Viewpoint 15
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Plate 9.8
Photo of existing landform (left) and visualisation of landform post mining operations (Year 15) (right) – Viewpoint 22
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Plate 9.9
Photo of existing landform (left) and visualisation of landform post mining operations (Year 8) (right) – Viewpoint RD1

Existing landform
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Plate 9.10
Photo of existing landform (left) and visualisation of landform post mining operations (> Year 8) (right) – Viewpoint 18
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Plate 9.11
Photo of existing landform (left) and visualisation of landform post mining operations (> Year 5) (right) – Viewpoint 20
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Plate 9.12
Photo of existing landform (left) and visualisation of landform post mining operations (> Year 18) (right) – Viewpoint RD3

Existing landform

Existing landform

Existing landform
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9.10.3.3 Summary of residual impacts 

The residual impacts on landscape and visual amenity during closure of the project are expected to 

be similar to, or less than, the construction and operation phases (see Table 9.64). As rehabilitation 

progresses, landforms are restored to their original form and vegetation becomes established, the 

visual changes experienced at sensitive viewpoints will reduce further.  

9.10.4 Conclusion 

A landscape and visual impact assessment was undertaken to determine potential impacts to the 

existing amenity due to project construction, operations and closure. The project will be managed to 

minimise impacts to the landscape within the project area and visual amenity at sensitive viewpoints. 

Mitigation measures will be implemented to manage and minimise potential impact for all phases of 

the project.  

For six sensitive viewpoints near the project area, the potential visual impact will be moderate to high 

at full development of the project and/or when activities are occurring near the viewpoint. The 

potential visual impact at these viewpoints will progressively reduce as activities move away and the 

area is rehabilitated. Upon backfilling of the mine void and reshaping of the overburden stockpiles, the 

overall potential visual impact will be reduced to moderate to low. Rehabilitation and re-establishment 

of vegetation will further reduce the residual visual impacts over time. 

Lighting of the fixed plant components of the proposed mine will be visible from a number of locations 

with direct views of the site, such as the surrounding and adjacent local road network. For residences 

with surrounding, screening vegetation, the lighting of project components will generally be seen as a 

soft glow during darkness. Refraction off clouds, when present, will make lighting more apparent in 

cloudy conditions than during clear meteorological conditions. The overall impact of the night lighting 

is expected to be low throughout the project. 

The project will be managed to avoid adverse effects on the landscape and recreational values of the 

Mitchell River National Park and minimise visual effects on surrounding open space. 
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9.11 Agriculture and horticulture  

This section identifies the issues and assesses the potential impacts of the project with respect to 

agriculture and horticulture during construction, operations and closure. This section draws on 

information from the Agriculture Impact Assessment (Appendix A010), Horticulture Impact 

Assessment (Appendix A011) and the Socioeconomic Impact Assessment (Appendix A013). 

Socioeconomic issues and potential impacts relating to, for example, a change in connection to the 

land associated with the physical disturbance of the land by the project, are discussed in the 

Section 9.13: Socioeconomic. 

The following evaluation objectives specified in the EES scoping requirements are relevant to this 

impact assessment: 

• Resource development: To achieve the best use of available mineral sands resources, in an 

economic and environmentally sustainable way, including while maintaining viability of other local 

industries.  

• Social, land use and infrastructure: To minimise potential adverse social and land use effects, 

including on, agriculture (such as dairy, irrigated horticulture and grazing), forestry, tourism 

industries and transport infrastructure.  

• Water, catchment values and hydrology: To minimise effects on water resources and on 

beneficial and licensed uses of surface water, groundwater and related catchment values 

(including the Gippsland Lakes Ramsar site) over the short and long term.  

• Amenity and environmental quality: To protect the health and wellbeing of residents and local 

communities, and minimise effects on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

• Rehabilitation: To establish safe progressive rehabilitation and post-closure stable rehabilitated 

landforms capable of supporting native ecosystems and/or productive agriculture that will enable 

long-term sustainable use of the project area.  

9.11.1 Assessment method 

The assessment of potential impacts on agricultural and horticultural values from the project was 

consistent with the framework set out in Chapter 7: Impact assessment framework, and included the 

following steps: 

• Conducting stakeholder consultation to identify agricultural and horticultural values and issues. 

Consultation was conducted with a selection of landholders, local agencies and industry 

representatives as part of the agricultural, horticultural and socioeconomic impact assessments. 

Stakeholders were asked to describe the current extent of agriculture and horticulture production 

(see Section 8.11.2 and Section 8.11.3) and to discuss their key concerns about the project. 

• Reviewing reports prepared for the EES relevant to the assessment to identify the potential 

impacts of the project on agriculture and horticulture, including: 

- Fingerboards Project Agriculture Impact Assessment (Appendix A010).  

- Fingerboards Mineral Sands Project Horticulture Impact Assessment (Appendix A011). 

- Stage Two Air Quality and Greenhouse Gas Assessment for the Fingerboards Mineral Sands 

Project (Appendix A004). 

- Fingerboards Mineral Sands EES Noise and Vibration Assessment (Appendix A005). 
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- Fingerboards Mineral Sands Project – Groundwater and Surface Water Impact Assessment 

(Appendix A003). 

- Fingerboards Project Radiation Assessment Report (Appendix A006). 

- Fingerboards Mineral Sands Project: Rehabilitation (Appendix A014). 

- Fingerboards Mineral Sands Project Traffic and Transport Impact Assessment 

(Appendix A007). 

- Fingerboards Mineral Sands Project Human Health Risk Assessment (Appendix A015). 

• Identifying project activities through the construction, operation and closure phases with the 

potential to impact agricultural and horticultural values. 

• Applying risk assessment to determine which activities are at most risk of significantly impacting 

agricultural and horticultural values. The assessment identified the likelihood of the impact 

occurring together with the potential consequence (magnitude and significance) of an impact on a 

value should it occur, to determine the risk level. 

• Identifying where mitigation measures are required to avoid significant impacts on agricultural and 

horticultural values that are additional to standard measures (i.e., those that would be expected to 

be applied routinely in similar projects and/or are part of the project design). 

• Assessing the residual impact of the project on agricultural and horticultural values in detail, 

where the risk of significant impacts was identified as moderate or above. 

• Undertaking a comparative analysis of projects where mineral sands mines have operated 

adjacent to agricultural and horticultural businesses. The analysis helped to inform the 

assessment of potential impacts of the mine and its operation on production, and the reputation of 

the produce grown in that region. Vegetable producers were consulted that are operating on a 

rehabilitated mineral sands mine in the Mallee region (Wemen, Victoria) as well as those farming 

on land adjacent to a mineral sands mine in Busselton, Western Australia. 

• Analysing public perceptions and purchasing behaviour to identify the factors that influence the 

purchasing habits of consumers. The assessment aimed to draw out the likely response from the 

market around perceptions of produce provenance. 

9.11.2 Risk assessment – construction 

The risk of significant impacts to agricultural and horticultural values from project activities during 

construction was assessed. The outcomes of the risk assessment are presented in Table 9.65. 

The tables present initial risk ratings for each potential impact to an agricultural and horticultural value 

assuming that the proposed standard mitigation is implemented. The residual risk ratings are then 

determined based on implementing additional measures where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.11.3.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.12.3.2. 
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Table 9.65 Agriculture and horticulture risk assessment – construction 

Potential Impact Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Lost horticultural crops or reduced productivity 

due to dust deposition. 

AQ01, AQ03 

AQ04  

Possible  Moderate Moderate  AQ05, AQ16 Unlikely Minor Low 

Reduced productivity of agricultural operations 

adjacent to the project area from dust 

deposition.  

AQ01, AQ03 

AQ04  

Possible  Moderate Moderate  AQ05, AQ16 Unlikely Minor Low 

Loss of market for produce due to damage to 

region’s reputation as a grower. 

AG02, AG03, 

AG04 

Possible  Moderate Moderate AG08, AG11, 

AG12, AG13 

Unlikely Moderate Low 

Disruption to the efficient and safe 

transportation of product to market and 

workforce to workplace due to increased project 

traffic and road upgrades. 

TT11, TT17, 

TT19, TT22 

Unlikely Moderate Low None required Unlikely Moderate Low 

Loss of crops due to poor water quality as a 

result of the project. 

SW04, SW28 Possible  Moderate Moderate SW06, SW09, 

SW10, SW34 

Unlikely Moderate Low 

Disruption to farming practices due to lack of 

labour.  

AG01, AG10 Possible  Moderate Moderate SE47 Possible  Moderate Moderate 

* Refer to Section 9.11.3.2 for detailed mitigation measures.  
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9.11.3 Impact assessment – construction 

Construction will involve clearing of vegetation and other ground-disturbing activities which may 

generate dust and create bare areas that are susceptible to soil erosion and sediment-laden runoff. 

Dust and sediment generated from project activities has the potential to travel offsite and impact on 

other land uses. Horticulture and agricultural enterprises close to the project area may also 

experience impacts from competition for labour and changes to road conditions. Trees will need to be 

harvested in plantations within the project area before mining commences.  

9.11.3.1 Issues and potential impacts 

This section describes the issues and potential impacts on agricultural and horticultural production 

from construction activities that were identified as being of concern by agricultural landholders and 

vegetable growers. The concerns formed the basis of the agricultural and horticultural impact 

assessments and included the potential for:  

• Deposition of dust generated from project activities on the surface of produce, resulting in a 

downgrading of quality or rejection of produce and impacts on producers’ livelihoods.  

• Deposition of dust generated from the project activities on the surface of produce, resulting in 

reduced productivity of agricultural and forestry operations in proximity to the project area. 

• Deposition of dust containing radionuclides, resulting in food safety issues.  

• Loss of market for product due to damage to the local industry’s reputation for high quality fresh 

produce.  

• Disruption to farming practices from changed road conditions.  

• Diminished surface water and groundwater quality due to dust generation from project activities, 

such as earthworks and vegetation clearing.  

• Decline in production due to increased competition for labour (labour shortages). 

Dust generation and deposition on the surface of produce 

The concern, particularly for horticultural producers close to the project area boundary, is that project 

activities will generate excessive amounts of dust that will not be contained onsite. Activities expected 

to generate dust during construction include clearing of vegetation, stripping and stockpiling of topsoil, 

excavation and stockpiling of overburden, and construction of infrastructure.  

Excessive levels of dust on vegetables can reduce the capacity of the plant to photosynthesise, 

leading to reduced productive growth and yield. Dust and dirt particles present on/in produce are 

considered as foreign matter under food safety guidelines and may result in non-compliance with 

certification schemes. A loss of food safety accreditation will likely result in an instant loss of contracts 

with large-scale buyers and loss of sales. Head vegetable (e.g., cauliflower, broccoli) and leafy 

vegetable (e.g., lettuce, kale, spinach) producers are most at risk from this impact.  

A regulatory standard for dust deposition levels on vegetables does not currently exist. Dust 

deposition modelling indicated no exceedances of air quality criteria for particulate matter criteria 

(36 µg/m3 for PM2.5 and 60 µg/m3 for PM10) at any sensitive receptors within 1 km of the project area 

during construction (see Section 9.4.2.1). Horticultural producers close to the project area boundary 

indicated that production, harvest and post-harvest management practices, such as regular irrigation, 

and washing vegetables following harvest, as well as quality assurance systems are implemented 

currently to remove all residual dust prior to transport to market.  
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Concerns were raised by adjacent landholders regarding the potential for livestock production to be 

impacted by dust emissions. Regulatory standards and guidelines to assess potential dust deposition 

impacts on livestock production do not currently exist. Dust deposition modelling indicated no 

exceedances of air quality criteria at any sensitive receptors within 1 km of the project area and 

minimal impacts are predicted to livestock production. Information from operating mines elsewhere 

indicates that the presence of a coal mine did not affect the palatability of feed when coal mine dust 

was present at a level equivalent to a dust deposition rate of 4,000 mg/m2/day (which is a typical 

guideline used to protect against amenity impacts).  

Deposition of dust containing radionuclides 

Horticultural producers and industry stakeholders raised concerns about dust particles containing 

radionuclides being spread (by wind or water runoff) and contaminating surrounding water and soil. 

The presence of radionuclides could potentially compromise certification of organic enterprises and 

other food safety specifications, such as Freshcare or Global G.A.P (see Section 8.11.1.2).  

Dust generated during construction will be primarily from surface soils rather than ore or mineral 

product. Surface material has much lower levels of radionuclides than in dust generated from mining 

the ore during operation. Radionuclide content in surface soils in and outside the project area are 

mostly within or below the global average, except for surface soils north of Bairnsdale-Dargo Road 

which have higher levels (see Section 8.7.3.2).  

Offsite releases of dust from ground disturbance during construction activities will lead to negligible 

doses to horticultural areas (see Section 9.7.3.1). Most of the materials to be disturbed during 

construction will not have elevated levels of radionuclides and substantial offsite dilution will occur 

through dispersion of dust in the atmosphere. Construction activities located north of Bairnsdale-

Dargo Road will disturb surface soils with elevated concentrations of uranium and thorium (compared 

to the global average). However, negligible concentrations of radionuclides are predicted to be 

present in dust generated by the project in construction, and no radiation-related impacts are 

expected to people who consume vegetables grown in the local area.  

Impact on reputation for high quality produce and ‘clean green’ image 

Growers were concerned that construction of the project could affect the region’s reputation for high-

quality fresh produce. Reputational damage could be caused by the region becoming associated with 

mining and/or if produce became contaminated due to project activities.  

Analysis of public perceptions and buying habits indicated that if direct offsite impacts from project 

activities were to occur, they could have a long-term economic effect on producers in the region.  

Public perceptions were investigated about vegetable production in the region. The study found that a 

mining operation near the Lindenow Valley could affect the region’s reputation for high quality 

produce and the region’s promoted ‘clean green’ image if the project significantly affected the amenity 

of the landscape. For this affect to occur, consumers would have to be aware of both the project and 

its location, and the origin of the produce.  

Several factors tend to affect the buying habits for fresh produce by consumers. Research by Nielsen 

(2015) indicated that consumers prefer fresh, natural and minimally processed food, and that 

sustainably sourced and organic ingredients are very important in their purchasing decisions. Food 

safety-related health issues have also been found to influence the consumption of fresh produce 

(Hussain, 2013). Consumers, for example, will stop buying a particular fresh product or even product 

type for some time. Visual quality, convenience, shelf life and food safety were determined to be the 

most important aspects to consumers.  
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Plain or home-brand packaging used by supermarkets, such as Woolworths Select and Coles brand, 

limits the ability of consumers to readily identify where their produce has come from. Retailers that are 

not local to a region prefer to not identify the place of production to maintain flexibility of receiving 

supplies. For example, organic fresh produce, while labelled as organic in supermarkets, is usually 

not identified by production region. 

A case study of vegetable producers operating adjacent to mineral sands mines found that they did 

not report a loss of regional reputation or impact on sales. While the experience of these vegetable 

growers is not necessarily directly comparable to those in the Lindenow Valley, the analysis does 

provide some insight into the actual operating experience of vegetable growers located close to a 

mineral sands mine.  

Reputational damage could also occur from a large-scale produce buyer’s perspective, such as large 

supermarket chains, if a widespread contamination event occurred. Based on the findings presented 

in sections 9.2, 9.3 and 9.4 of this EES, a widespread contamination event is unlikely to occur as a 

result of the project. Any major incident that did occur would be managed in accordance with licence 

conditions, the environmental management framework, and any relevant regulations and laws, as 

required.  

Disruption to farming practices from changed road conditions 

Growers raised concerns that increased use of existing road infrastructure to support project 

construction has the potential to impact on the movement of produce to market.  

During peak construction, the project is expected to generate approximately 150 return vehicle trips 

per day. This traffic movement is expected to mostly occur along the Bairnsdale-Dargo Road (based 

on where most workers will be traveling from). This road was identified as being a main connector 

road from the Princess Highway to Lindenow and is key to the movement of horticulture produce to 

markets. The majority of the additional vehicles will be light vehicles associated with worker 

movement and are expected to occur around the beginning and end of worker shifts (e.g., 6:00 a.m. 

and 6:00 p.m.). This timing is outside of the peak hours on the majority of roads (i.e., 8:00 to 9:00 a.m. 

and 3:00 to 4:00 p.m.).  

Traffic delays may also occur during construction due to road upgrades and changes to level 

crossings, intersections and accesses. Upgrades are proposed to take place at the following locations 

(see Figure 9.55; Section 9.8.3.1): 

• Intersection of Lindenow-Glenaladale Road and Princes Highway. 

• Bairnsdale-Dargo Road. 

• Fernbank-Glenaladale Road. 

• Intersection of haulage road and Fernbank-Glenaladale Road.  

The works are proposed for outside of peak periods (peak hours or peak times of the year) to 

minimise potential impacts to existing traffic along these roads. Access to properties will be 

maintained at all times throughout construction. Once all road upgrades are completed, the project is 

expected to have limited impact on the movement of produce to market (refer to Section 9.8: Roads, 

traffic and transport for further detail).  

Water quality 

Concerns were raised by some agricultural landholders and growers that potential erosion and 

surface water runoff from the project area could contaminate water sources including the Mitchell 

River and farm dams. Concerns were also expressed that dust could be deposited directly onto water 
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in dams and rainwater tanks. Reduced water quality could also affect horticulture producers’ ability to 

meet food safety and certification specifications.  

Earthworks and land disturbance in the project area during construction will increase the potential for 

sediment to reach the Mitchell River. Sediment-laden runoff from construction areas will be captured 

by surface water management infrastructure in the project area and directed to sediment ponds. 

Sediment that does reach the river will be rapidly diluted due to high background water flows and 

negligible impacts are expected to beneficial users of Mitchell River water. Additional detail on surface 

water quality is provided in Section 9.3.4.1.  

Dust deposition on dams and other surface water storage infrastructure may occur due to project 

activities. The predicted dust deposition rates are within relevant criteria levels and dust particles 

generally sink and remain undisturbed, resulting in minimal impact. The maximum predicted dissolved 

concentrations of metals in rainwater in an offsite tank, associated with project-related dust, will be 

negligible (<1 x 10-10 mg/L per year). 

Competition for labour 

The construction workforce will include locally sourced labour which may reduce labour available to 

the horticulture industry. This concern was raised by some growers, in particular labour currently 

being used by the horticulture industry during peak periods. The project could also increase 

competition for labour on agricultural properties in the region.  

The agriculture, forestry and fisheries sector accounts for up to 10% of the 14,500 people working in 

East Gippsland and the vegetable industry is a major employer in East Gippsland. The East 

Gippsland agri-food sector relies heavily on temporary foreign workers who are supplied by labour 

hire contractors (Deliberate Practice, 2015). The agricultural sector faces skills and labour shortages 

at all training and skill levels across Australia, in part due to the remote and rural nature of the work 

and the comparatively low levels of remuneration. In East Gippsland, a shortage of young people 

working and entering the agriculture sector has led to a reliance on temporary foreign workers 

(Deliberate Practice, 2015).  

Several of the occupations required for the project are likely to have a similar skill set to workers 

employed by the agricultural and horticultural industries. These occupations include equipment 

operators, maintenance and day crew, supervisors and truck drivers, as well as contractor support for 

activities such as weed control and fertiliser application. A comparative analysis of earnings between 

horticulture and mining indicates that a full-time mining employee in 2018 earned between $5,000 to 

$7,000 more than employees in horticulture (2,000 hours worked). Casual mining workers earned 

$6,000 to $9,000 more than those in horticulture. 

Given the difference in earnings for a comparable competency level, the project may attract labour 

away from horticultural and agricultural enterprises. The potential to gain full-time employment 

throughout the year on the project also has the potential to attract labour away from horticulture which 

often relies on seasonal and casual labour. 

9.11.3.2 Proposed mitigation 

Standard mitigation  

Proposed standard mitigation measures to address potential impacts on agricultural and horticultural 

values during the construction phase of the project include measures that would routinely be expected 

to be implemented as part of project design and are described below.  
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Specific mitigation measures Kalbar will implement to manage dust deposition (Section 9.4: Air 

quality), traffic and transport (Section 9.8: Roads, traffic and transport), and water quality (Section 9.2: 

Groundwater and Section 9.3: Surface water) are described in relevant sections of the EES.  

Regional reputation 

• Local agriculture and horticulture industry bodies, such as Food and Fibre Gippsland, will be 

consulted and engaged with to identify any potential issues at an early stage and enable effective 

solutions to be implemented (AG02).  

• Representation from local horticultural and agricultural producers will be sought for the 

environment review committee to provide input on concerns during project construction and 

operation (AG03). 

• The work plan will be adhered to during construction and operation of the project to achieve 

agreed environmental and social outcomes (AG04).  

Competition for labour 

• Potential solutions to labour competition will be identified and pursued through continued 

communication and engagement with industry training bodies, such as TAFE Gippsland (AG01). 

• A joint approach will be developed with local horticultural and agricultural producers to identify 

measures to attract and retain a local workforce (AG10). 

Additional mitigation 

Proposed additional mitigation measures aimed to manage potential significant impacts on agriculture 

and horticulture that remain after the implementation of standard mitigation measures include: 

Regional reputation 

• A community engagement plan will be implemented that identifies approaches to actively manage 

issues with public perception, including providing objective and factual public communications 

(AG08).  

• A working group with growers will be established, as agreed with growers, and will meet on a 

periodic basis to discuss specific issues of concern and potential responses (AG11). 

• Local growers will be encouraged to obtain EnviroVeg or Freshcare environmental certification as 

evidence of 'clean green' production under an environmental management system (AG12). 

• An annual local community event will be supported that attracts visitors to the region, such as a 

Harvest Festival, and/or support the East Gippsland Veg Innovation Day (AG13). 

Competition for labour 

• A labour force strategy will be prepared in consultation with local employment networks prior to 

construction commencing; including targeted strategies to manage potential impacts of project 

employment on other sectors (SE47).  

9.11.3.3 Summary of residual impacts 

A summary of residual impacts on agricultural and horticulture values during construction with 

standard and additional mitigation measures in place include: 
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• Dust generation and deposition on the surface of produce: Negligible to no impacts to 

horticultural produce are expected as dust levels and deposition rates will comply with the 

relevant air quality design criteria at all sensitive receptors.  

• Deposition of dust containing radionuclides: Offsite release of dust from ground disturbance 

during construction activities will lead to negligible doses in the horticultural areas, with little to no 

impacts to horticultural produce.  

• Impact on reputation for high quality produce and ‘clean green’ image: Mining operations 

near the Lindenow Valley could affect the region’s reputation for high quality produce and the  

promoted ‘clean green’ image if the project significantly affected the amenity of the landscape or a 

food safety-related issue arose. Additional mitigation, such as a community engagement plan and 

supporting annual community events (see AG08 and AG13) will be implemented to actively 

manage issues with public perception.  

• Disruption to farming practices from changed road conditions: Farming practices are not 

expected to be impacted due to the proposed changes to road infrastructure, with standard 

mitigation measures implemented. Traffic delays may occur as a result of road works associated 

with roads, level crossings and intersections, and access upgrades and changes. Access to 

properties will be maintained at all times throughout construction. The project is expected to have 

limited impact on the movement of produce to market. Refer to Section 9.8: Roads, traffic and 

transport for further detail.  

• Water quality: Construction activities, such as earthworks and land disturbance, could increase 

erosion and sediment transport into water sources including the Mitchell River. With sediment 

control measures in place, the predicted levels of sediment transported offsite will have a 

negligible effect on water quality in the river, due to high background flows rapidly diluting 

sediment inputs from the project. 

• Competition for labour: The project may attract labour away from horticultural and agricultural 

enterprises given the difference in earnings for a comparable competency level. Additional 

mitigation measures, such as preparing a labour force strategy (see SE47), will be implemented 

to manage potential impacts of project employment on other sectors.  

9.11.4 Risk assessment – operation 

The risk of significant impacts to agricultural and horticultural values from project activities during 

operations was assessed. The outcomes of the risk assessment are presented in Table 9.66. 

The tables present initial risk ratings for each potential impact to an agricultural and horticultural value 

assuming that the proposed standard mitigation is implemented. The residual risk ratings are then 

determined based on implementing additional measures where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.11.5.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.11.5.2. 
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Table 9.66 Agriculture and horticulture risk assessment – operation 

Potential Impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Lost horticultural crops or reduced productivity due to 
dust deposition. 

AQ01, AQ03 
AQ04  

Possible  Moderate Moderate  AQ13, AQ14 Unlikely Minor Low 

Reduced productivity of agricultural operations 
adjacent to the project area from dust deposition.  

AQ01, AQ03 
AQ04  

Possible  Moderate Moderate  AQ13, AQ14 Unlikely Minor Low 

Lost horticultural crops or reduced agricultural 
productivity due to increased competition for water.  

SW01 Possible  Moderate Moderate  SW03, SW35 Unlikely Moderate Low 

Loss of crops due to poor water quality as a result of 
the project. 

SW04, SW28 Possible  Moderate Moderate SW06, SW09, 
SW10, SW34 

Unlikely Moderate Low 

Loss of market for produce due to damage to region’s 
reputation. 

AG02, AG03, 
AG04 

Possible  Moderate Moderate AG08, AG11, 
AG12, AG13 

Unlikely Moderate Low 

Disruption to the efficient and safe transportation of 
product to market and workforce to workplace due to 
increased project traffic and road upgrades 

TT11, TT17, 
TT19, TT22 

Unlikely Moderate Low None required Unlikely Moderate Low 

Disruption to farming practices due to lack of labour.  AG01, AG10 Possible  Moderate Moderate SE47 Possible  Moderate Moderate 

* Refer to Section 9.11.3.2 and Section 9.11.5.2 for detailed mitigation measures.  
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9.11.5 Impact assessment – operation 

Horticulture and agricultural producers are likely to experience similar issues and potential impacts as 

those expected for construction, such as dust deposition and disruption to farming practices.  

During operations, an average of 443 ha of agricultural land will be out of production each year within 

the project area. The 19 landholders within the project area will experience disruption to agricultural 

operations during this time, restricted access to some parts of their properties, loss of on-farm 

infrastructure such as fencing and sheds. These changes may necessitate the sale of livestock or the 

need to secure an agistment for the periods where land is unavailable for farming.  

Landholders within the project area will be compensated for the loss of access to their land, and 

associated impacts on productivity and livelihood in accordance with the MRSD Act and the Land 

Acquisition and Compensation Act 1986 (Vic). 

9.11.5.1 Issues and potential impacts 

Issues and potential impacts on agriculture and horticulture production from project operations largely 

mirror those in construction and include those specifically raised by agricultural landholders and 

vegetable growers. Potential for impacts related to:  

• Deposition of dust generated from project activities on the surface of produce, resulting in a 

downgrading of quality or rejection of produce and impacts on producers’ livelihoods.  

• Deposition of dust generated from the project activities on the surface of produce, resulting in 

reduced productivity of agricultural and forestry operations in proximity to the project area (see 

Section 9.11.3.1). 

• Deposition of dust containing radionuclides, resulting in food safety issues.  

• Diminished surface water and groundwater quality and availability due to project activities 

resulting in increased competition for water.  

• Loss of market for product due to damage to the local industry’s reputation for high quality fresh 

produce (see Section 9.11.3.1).  

• Decline in production due to increased competition for labour (labour shortages) (see 

Section 9.11.3.1). 

• Disruption to farming practices from changed road conditions (see Section 9.11.3.1). 

• Compounding pressure of the project exacerbating climate change risks facing the production 

area. 

Dust generation and deposition on the surface of produce 

Concerns were raised by local residents and horticultural producers that excessive levels of dust 

generated during project operation would reduce vegetable growth and yield and may lead to produce 

being rejected by large-scale buyers and lost revenue.  

Air dispersion modelling carried out for operations in years 5, 8 and 12 indicated that dust deposition 

rates and PM2.5 concentrations would be below relevant air quality criteria at sensitive receptors (see 

Section 9.4.3.1). The predicted concentrations of larger particulates (PM10) were estimated to exceed 

the air quality criteria on several occasions during years 5, 8 and 12 (see Section 9.4.3.1). No 

regulatory standard currently exists for dust deposition on vegetables. Standard mitigation measures 
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to control dust releases offsite and the continued implementation of horticultural producers’ 

management practices and quality assurance systems will reduce the potential for project-related dust 

to affect horticultural and agricultural producers.  

Radionuclide contaminants in dust particles 

Some growers raised concerns that dust particles containing radionuclides could be spread and 

contaminate surrounding water and soil. Dust deposition modelling found that the potential impact of 

doses from changes to radiation concentrations in soils in the horticulture and agriculture region after 

20 years of project operation were only marginally higher than baseline doses, and well within dose 

limits (0.001 Sv/year) (see Section 9.7.5.1).  

The direct deposition of dust onto the surfaces of crops, which are then consumed, was also 

estimated. Based on a conservative (and unlikely) ingestion rate of 50 mg/day of material, the annual 

dose to a member of public through this pathway would be <0.000002 Sv, which is negligible. Existing 

radionuclide concentrations were also calculated within soils from five locations in the surrounding 

horticulture and agriculture region. The concentrations detected were comparable to those found 

naturally in soils worldwide.  

Water quality 

Project activities in operations will disturb the ground surface and mobilise sediment in surface runoff. 

Water management infrastructure will reduce the potential sediment inputs to the Mitchell River and 

any sediment that does reach the river will be rapidly diluted. Water quality is not expected be altered 

above background levels for sediment, nutrients and heavy metals. Additional detail of surface water 

quality provided in Section 9.3.6.1.  

Water availability 

Concerns were raised about the proposed water requirement for project operations (3 GL/year) and 

potential impacts on the availability of water for other uses and industries. The extraction of surface 

water from the Mitchell River under a winterfill licence would represent a 1.7% reduction in the river 

flows at the winterfill threshold of 1,400 ML/day (the minimum flow rate at which licenced users can 

extract water from the river). Project-related extraction could result in the winterfill threshold being 

reached marginally faster, potentially reducing water availability for other winterfill licenced users.  

The maximum predicted groundwater drawdown in the vicinity of the Latrobe Group Aquifer caused 

by three years of continuous groundwater extraction at 3 GL/year is predicted to be 12.5 m. The 

maximum predicted groundwater drawdown in the Latrobe Group Aquifer increased to 14 m with 

continued extraction over 15 years of active mining (conservative scenario). The additional drawdown 

is predicted to be negligible when compared to the available water column in the two licence bores 

using this aquifer, approximately 300 m (see Section 9.2: Groundwater).  

Concerns were also raised that if more water became available from the Mitchell River, the water 

authority would prioritise the project over other industries such as horticulture. The allocation of future 

water resources is managed by an independent regulator (Southern Rural Water), who would make 

allocation decisions. 

Disruption to farming practices from changed road conditions 

Additional vehicle movement associated with project operations could impact on the ability of 

agricultural and horticultural producers to supply stock and produce to markets. During operations, the 

project will generate approximately 160 return vehicle trips per day, including 40 return B-double trips. 
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Most of this traffic will be light vehicles coming from Bairnsdale, associated with mine workers. Under 

the preferred transport route (Fernbank East rail siding), heavy vehicle traffic associated with transport 

of the HMC will occur along private haulage road to a purpose-built rail siding south of the project 

area. Under this scenario, the project is expected to have limited impact on the movement of 

horticultural produce to market (see Section 9.8.5.1).  

Under the non-preferred transport options, the project is expected to increase the daily volume of light 

and heavy vehicle traffic through Lindenow South and Bairnsdale. Under these scenarios, 

intersections are predicted to operate at well below their maximum capacity. Once all road upgrades 

are completed along the selected transport route, the project is expected to have limited impact on the 

movement of horticultural produce to market.  

Exacerbating climate change risks facing the production area 

Concerns were raised about the future ability of the horticulture industry in Lindenow Valley to operate 

under changed climate conditions, and the compounding pressure of the project exacerbating the 

climate change risks facing the production area. The primary climate change impact that may be 

exacerbated by the project is water security including the availability of irrigation water for other users.  

A review of local impacts due to climate change in the Gippsland region predicted that reduced water 

security, changed distribution of pests and bushfires pose the biggest threat to horticulture production 

in future years. The project water balance model incorporated future climate conditions, including 

increased temperatures and evaporation rates and decreased rainfall, and applied these changes to 

the year 15 operations scenario. The modelling indicated that the project is likely to be more reliant on 

external groundwater supplies (e.g., Latrobe Group Aquifer) due to less water being available in 

onsite storages and from the Mitchell River. More reliance on groundwater in future years will not 

significantly impact groundwater-sensitive receptors, including groundwater users, such as 

surrounding agricultural and horticultural production. Potential impacts on future groundwater levels 

are described further in Section 9.2.5.1.  

Competition for labour 

Concerns were raised that the operations workforce requirements would attract labour away from the 

horticulture and agricultural industry. A labour shortage in this industry could disrupt agriculture and 

horticulture practices. The difference in potential earnings, and opportunities for full time employment 

with the project may attract labour away from the agricultural and horticultural production sector.  

9.11.5.2 Proposed mitigation 

In addition to mitigation measures proposed during construction, additional mitigation is proposed for 

operations. For mitigation measures specific to dust deposition (Section 9.4: Air quality), groundwater 

(Section 9.2: Groundwater), surface water (Section 9.3: Surface water), and radiation 

(Section 9.7: Radiation) refer to the relevant EES sections. 

9.11.5.3 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during operation of the project with 

standard and additional mitigation measures in place include: 

• Dust generation and deposition on the surface of produce: Negligible to no impacts to 

horticultural produce are expected as dust levels and deposition rates will comply with the 

relevant air quality design criteria at all sensitive receptors.  
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• Radionuclide contaminants in dust particles: Little to no impacts to horticultural production is 

expected as radiation doses from soils in the horticulture and agriculture region after 20 years of 

project operation will only be marginally higher than baseline doses, and well within dose limits 

(0.001 Sv/year). 

• Water quality: Operations activities, such as ore excavation, could increase erosion and 

sediment transport into water sources including the Mitchell River. With sediment control 

measures in place, the predicted levels of sediment transported offsite will have a negligible effect 

on water quality in the river and, as for construction, the project is not predicted to impact the 

quality of water used in agricultural and horticultural production. 

• Water availability: Approximately 3 GL of water will be required annually during project operation 

(15 years). The extraction of surface water from the Mitchell River under a winterfill licence will 

represent a 1.7% reduction in the river flows at the winterfill threshold of 1,400 ML/day. The 

maximum predicted groundwater drawdown, which occurs in the immediate vicinity of the 

borefield, is between 12.5 m (year 3) and 14 m (year 15) as a result of project extraction. The 

groundwater drawdown is not predicted to limit availability of groundwater for licenced users, 

including agricultural and horticultural production. Project-related surface water and groundwater 

extraction will be conducted in accordance with licence conditions issued by relevant authorities.  

• Disruption to farming practices from changed road conditions: Farming practices are not 

expected to be impacted due to the proposed changes to road infrastructure, with standard 

mitigation measures implemented.  

• Competition for labour: The project may attract labour away from horticultural and agricultural 

enterprises given the difference in earnings for a comparable competency level. Additional 

mitigation measures, such as preparing a labour force strategy (see SE47), will be implemented 

to manage potential impacts of project employment on other sectors.  

9.11.6 Risk assessment – closure 

The risk of significant impacts to agricultural and horticultural values from project activities during 

closure was assessed. The outcomes of the risk assessment are presented in Table 9.67. 

The tables present initial risk ratings for each potential impact to an agricultural and horticultural value 

assuming that the proposed standard mitigation is implemented. The residual risk ratings are then 

determined based on implementing additional measures where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.11.7.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.11.7.2. 
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Table 9.67 Agriculture and horticulture risk assessment – closure 

Potential Impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk (initial) Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Lost horticultural crops or reduced productivity due 
to dust deposition. 

AQ01, AQ03 
AQ04  

Possible  Moderate Moderate  AQ13, AQ14 Unlikely Minor Low 

Reduced productivity of agricultural operations 
adjacent to the project area from dust deposition.  

AQ01, AQ03 
AQ04  

Possible  Moderate Moderate  AQ13, AQ14 Unlikely Minor Low 

Poor establishment and/or performance of areas 
rehabilitated to pasture. 

RH03, RH06, 
RH08, RH09 
RH10, RH13, 

RH14,  

Possible  Minor Low None 
required 

Possible Minor Low 

* Refer to sections 9.11.3.2, 9.11.5.2, 9.11.7.2 and Chapter 11: Closure 
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9.11.7 Impact assessment – closure 

Closure of the project will involve removal of infrastructure within the project area, backfilling and 

rehabilitation of the mine void and other disturbed areas. The mine void will be backfilled before the 

project area is rehabilitated and the land returned to pre-mining land use and capability. Rehabilitation 

activities will include reshaping of landforms using overburden and tailings, replacing topsoil and 

applying cover crop/pasture to the land surface. 

These activities may generate dust which has the potential to travel offsite. Stockpiled material could 

also travel offsite in surface water runoff and impact surrounding land uses and industries, including 

horticulture. 

9.11.7.1 Issues and potential impacts 

Potential issues and impacts on agriculture and horticulture in the region during the closure phase will 

be similar to those described during the construction and operation phase. The concerns included the 

potential for impacts related to:  

• Deposition of dust generated from project activities on the surface of produce, resulting in a 

downgrading of quality or rejection of produce and impacts on producers’ livelihoods (see 

Section 9.11.3.1 and Section 9.11.5.1).  

• Deposition of dust generated from the project activities on the surface of produce, resulting in 

reduced productivity of agricultural and forestry operations in proximity to the project area (see 

sections 9.11.3.1 and Section 9.11.5.1). 

• Effectiveness of rehabilitation and the ability to return land to its pre-mining agriculture land use.  

Dust generation and deposition on the surface of produce 

Concerns were raised by producers about excessive levels of dust generated due to the project 

causing reduced vegetable growth and yield, potentially leading to produce being rejected by large-

scale buyers and lost revenue.  

Rehabilitation of exposed areas will generate dust, which will reduce over time as vegetation 

becomes established. Dust emissions during closure are predicted to be considerably less than in 

operations. Compliance with relevant air quality design criteria in operations means that compliance 

can also be expected during closure (assuming relevant mitigation measures are implemented). 

Effectiveness of rehabilitation  

Construction and operation of the project will involve the removal of land from agricultural and forestry 

production. Landholders were concerned about whether the mine void could be fully rehabilitated to 

achieve the area’s pre-mining productivity levels.  

The aim of rehabilitation is to leave the land in a condition that is safe, stable, non-polluting and able 

to sustain the agreed post‐mining land use (see Chapter 11: Closure). Key issues and potential 

impacts associated with rehabilitation relevant to agriculture and horticulture include: 

• Erosion of rehabilitation areas and the post-mining landform. Valley slopes and flow channels in 

the project area have the most potential for erosion by water, due to steep gradients and grazing 

pressures. The planned changes in landform, vegetation, and surface management will increase 

erosion stability of the area. No changes in landform are planned that are expected to increase 
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erosion. Rehabilitation will be designed to maintain or further reduce the potential for tunnel 

erosion to occur in the project area.  

• Failure or poor performance of revegetation that can occur as a result of delayed (or failed) 

establishment of vegetation from seed (due to drought or dry conditions), poor growth of planted 

vegetation, grazing and damage by rabbits, kangaroos, deer and livestock, and fire. 

• The presence of radionuclides and heavy metals in the post-mining landform can affect 

rehabilitation success. Material returned to the mine void (e.g., overflow fine, oversize and 

tailings) will have uranium and thorium activity concentrations lower than concentrations found in 

surface soils north of Bairnsdale-Dargo Road. Low levels of all metals in coarse sand and fines 

tailings, except for arsenic in fines tailings (which were within the soil background range). Fines 

tailings will be buried deeply and encapsulated, or mixed in a low ratio (e.g., 25:75) with 

overburden material to form subsoils. These measures will avoid any impact from arsenic in the 

subsoils of rehabilitated areas.  

9.11.7.2 Proposed mitigation  

In addition to the mitigation measures proposed during project construction and operation, the 

following measures are proposed to manage impacts during closure: 

• Rehabilitation activities will be timed in consultation with landholders and based on analysis of 

long-term rainfall patterns to maximise the chance of successful vegetation establishment and 

rehabilitation performance (RH10). 

• Site/local experience will be considered when determining seeding times and rates to ensure 

maximum reliability of vegetation establishment. Seed will be re-applied in areas where 

rehabilitation performance does not meet established targets when suitable conditions, such as 

rainfall, are considered likely to occur (RH13). 

• Rehabilitated areas will be irrigated, where required, to achieve successful vegetation 

establishment (RH14). 

• Fines tailings will be placed at depth in the backfilled mine void so that any restrictions to drainage 

are far enough below the soil surface to avoid impacts on vegetation growth and grazing animals 

(RH03).  

• Rocks will be included in rehabilitated channel beds to increase critical shear of the bed, resist 

initiation of scour and channel stability to storm flows and minimise erosion (RH06). 

• Riparian vegetation will be established in rehabilitated flow channels to increase effective 

hydraulic roughness of the channels, reduce flow velocities, increase channel stability to storm 

flows and minimise erosion (RH08). 

• High rates of vegetation establishment will be priorities in rehabilitated flow channels (especially in 

the first three years of rehabilitation) to maximise surface cover and minimise erosion (RH09). 

Specific mitigation to manage closure impacts are detailed in Chapter 11: Closure. 

9.11.7.3 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during closure of the project with 

standard and additional mitigation measures in place include: 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-315 

 

• Dust generation and deposition on the surface of produce: Dust emissions during closure are 

predicted to be considerably less than in operations. Compliance with relevant air quality design 

criteria in operations means that compliance can also be expected during closure (with relevant 

mitigation measures in place). Project activities during closure are not predicted to impact 

agricultural and horticultural production. 

• Effectiveness of rehabilitation: Project closure activities will not impact on effective 

rehabilitation, with standard mitigation measures implemented. Such measures include consulting 

with landholders and using local knowledge to determine seeding times and rates to achieve 

maximum reliability of vegetation establishment (see RH10 and RH13).  

9.11.8 Monitoring and reporting 

The monitoring program for agriculture and horticulture will include monitoring activities detailed in 

other relevant EES sections, namely sections 9.2.8, 9.3.9, 9.4.5, 9.7.8 and 9.8.8. For example, 

monitoring activities will include: 

• Prior to construction, implementing a surface water and groundwater monitoring program to 

provide ongoing assessment of impacts during construction and operation of the project (refer to 

sections 9.2.8 and 9.3.9 for additional detail). 

• Conducting meteorological monitoring during construction and operation of the project to inform a 

trigger action response plan (see Section 9.4.5).  

• Undertaking radionuclide analysis of environmental dust samples as part of the overall monitoring 

program to demonstrate compliance with regulatory standards, dose estimation and effectiveness 

of engineering controls (see Section 9.7.8 for additional detail). 

• Holding quarterly meetings with key stakeholders, such as VicRoads and East Gippsland Shire 

Council, during construction to obtain feedback on the efficiency of the road network and identify 

any further monitoring required (see Section 9.8.8).  

• Monitoring and reviewing rehabilitation progress and success conducted on an annual basis to 

measure performance, identify maintenance requirements, demonstrate compliance with 

indicative completion criteria, determine corrective actions, and provide information for future 

works to improve rehabilitation techniques (see Chapter 11: Closure for additional detail). 

9.11.9 Conclusion 

The potential impacts were assessed on agriculture and horticulture values as a result of project 

activities, during construction, operation and closure. The project will be managed to avoid or reduce 

to low levels potential impacts on the surrounding agricultural and horticultural production.  

The project may attract labour away from horticulture enterprises due to higher wages and longer-

term job security. Surrounding horticulture production is not expected to be impacted by excessive 

dust generated from the mine. Modelling indicated that dust deposition rates at all sensitive receptors 

within horticulture production areas complied with air quality assessment criteria.  

Loss of produce value and market due to damage to the region’s reputation for producing high quality 

produce was a perceived impact noted during consultation with local vegetable growers. Analysis of 

public perceptions and buying habits indicated that losses of value and income as a result of project 

activities is unlikely to occur.  
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Project impacts on agriculture and horticulture values will be monitored through the project life and 

post-closure, largely through the monitoring proposed for potential surface water, air quality and 

radiation impacts. Mitigation actions will be taken if the agreed environmental performance 

requirements are not met. 
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9.12 Cultural heritage 

This section identifies the issues and potential impacts of the project with respect to cultural heritage 

and is based on the findings of the Cultural Heritage Impact Assessment Report prepared by Andrew 

Long and Associates Pty Ltd (Appendix A012).  

The EES scoping requirements include the following draft evaluation objective relevant to cultural 

heritage: 

• Cultural heritage – To avoid or minimise adverse effects on Aboriginal and non-Aboriginal cultural 

heritage. 

9.12.1 Assessment method 

The assessment of potential impacts on cultural heritage values from the project was undertaken 

consistent with the framework set out in Chapter 7: Impact assessment framework and in accordance 

with the relevant legislative requirements and guidelines described in sections 8.12.1.1 and 8.12.1.2. 

The assessment included the following steps: 

• Developing a predictive model to help understand the patterns of Aboriginal occupation and land 

use within the project area, and so the potential distribution of Aboriginal places. These values are 

described in Section 8.12.4 and include known Aboriginal cultural heritage sites and unknown 

Aboriginal and non-Indigenous cultural heritage sites. Formal input from the Registered Aboriginal 

Party, the Gunaikurnai Land and Waters Aboriginal Corporation (GLaWAC), was not possible 

during the assessment process, and will be undertaken in parallel to the development of the 

cultural heritage management plan.  

• Undertaking field surveys based on the predictive model, to help verify the predicted occurrence 

of Aboriginal sites in the project area (see Section 8.12.2.2). 

• Identifying project activities through the construction, operation and closure phases with the 

potential to impact cultural heritage values. No additional impacts are expected during closure, as 

no additional areas will be disturbed during this phase. Potential impacts to cultural heritage 

values during closure would be less than during construction and operation and is not specifically 

assessed. 

• Applying risk assessment to determine which activities are at most risk of significantly impacting 

known and unknown values. The assessment identified the likelihood of the impact occurring 

together with the potential consequence (magnitude and significance) of an impact on a value 

should it occur, to determine the risk level. The specific criteria used to determine the 

consequence (magnitude and significance) of an impact on cultural heritage values are presented 

in tables 9.68 to 9.71.  

• Identifying where mitigation measures are required to avoid significant impacts on cultural 

heritage values that are additional to standard measures (i.e., those that would be expected to be 

applied routinely in similar projects and/or are part of the project design). 

• Assessing the residual impact of the project on cultural heritage values in detail, where the risk of 

significant impacts was identified as moderate or above. 
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Table 9.68 Cultural heritage impact magnitude criteria 

Consequence 
category 

Negligible Low (rating 1) Medium (rating 2) High (rating 3) 

Severity No impact Loss of up to one third 
of place contents. 

Place condition rating 
decreases by one 
rating point. 

Place 
representativeness 
rating unchanged. 

Minor community 
reaction; attracts 
stakeholder concern at 
a local level. 

Loss of up to two thirds 
of place contents. 

Place condition rating 
changes by two rating 
points. 

Place 
representativeness 
rating decreases. 

Substantial community 
reaction; results in 
stakeholder concern at 
local and state levels. 

Loss of greater than two 
thirds of place contents. 

Place condition rating 
changes by three rating 
points. 

Place representativeness 
rating decreases. 

Major community reaction; 
results in stakeholder 
concern at a national or 
international level (i.e., 
media, shareholder, 
government, international 
non-governmental 
organisation concern). 

Extent No impact Impact damages less 
than one third of place. 
No loss of access to 
place. 

Impact damages up to 
two thirds of place 
and/or access to place 
restricted. 

Impact damages greater 
than two thirds of place 
and/or permanent loss of 
access to place. 

Duration No impact Temporary or short-
term impact or loss of 
access to place limited 
to project construction 
phase. 

Medium-term impact or 
loss of access to place 
will alleviate within life 
of project. 

Long-term (extends beyond 
the life of the project) or 
permanent impact or loss of 
access to place. 

Table 9.69 Cultural heritage value significance criteria (based on Burra Charter) 

Burra 
Charter 
value 

Examples Rating 

Aesthetic The place may be distinctive 
within its setting and/or inspire 
an artistic or cultural response. 
It may be represented in art, 
photography, literature, folk art, 
folk lore, mythology or other 
imagery or cultural arts. 

Aesthetic value was rated as follows: 

• Low (1) whereby the place and/or its setting, including vista, 
has little or no visual appeal. 

• Medium (2) whereby the place and/or its setting, including 
vista, has moderate visual appeal. 

• High (3) whereby the place and/or its setting, including vista, 
has high visual appeal. 

Historic The place may be associated 
with an important event or 
theme in history, or a particular 
person or cultural group 
important to the history of the 
local area, state or nation. 

Historical value was rated as follows: 

• Low (1) for places which are not associated with any known 
historical event, person or theme. 

• Medium (2) for places which are associated with a 
moderately significant historical event, person or theme at 
either the local and/or state and/or national level. 

• High (3) for places which are associated with a highly 
significant historical event, person or theme at either the 
local and/or state and/or national level. 
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Burra 
Charter 
value 

Examples Rating 

Scientific Through the use of scientific 
techniques such as 
archaeology, the place has the 
potential to reveal new 
information or understandings 
about people, places, 
processes or practices. 

Ratings for scientific value take into account  

• Place contents (e.g., size and patterning of place where 0 = 
no materials remaining, 1 = small number of artefacts with 
limited diversity (0 to 10 artefacts), 2 = larger number but 
limited range of artefacts, 3 = large and diverse range of 
artefacts). 

• Place condition (0 = destroyed, 1 = deteriorated, 2 = fair to 
good, 3 = excellent). 

• Place representativeness (1 = common, 2 = occasional, 
3 = rare). 

• The rating for overall significance was calculated based on 
the cumulative score for place contents, place condition and 
place representativeness where: 

− Low (cumulative score 1 to 3). 

− Medium (cumulative score 4 to 6). 

− High (cumulative score 7 or greater). 

Social The place may be an important 
local marker or symbol or 
contribute to the identity of a 
particular cultural group. 

Social value was rated as follows: 

• Low (1) for places which do not appear to have any clear 
social connection at either the local and/or state and/or 
national level. 

• Medium (2) for places which have a moderately significant 
social connection for a cultural group at either the local 
and/or state and/or national level. 

• High (3) for places which have a highly significant social 
connection for a cultural group at either the local and/or state 
and/or national level. 

Spiritual The place may contribute to the 
spiritual identify or belief 
system of a cultural group 
and/or may be important to 
maintaining the spiritual health 
and wellbeing of a culture or 
group. 

Spiritual value was rated as follows: 

• Low (1) for places which do not appear to have any clear 
spiritual connection with a cultural group at either the local 
and/or state and/or national level. 

• Medium (1) for places which have a moderately significant 
spiritual connection for a cultural group at either the local 
and/or state and/or national level. 

• High (3) for places which have a highly significant spiritual 
connection for a cultural group at either the local and/or state 
and/or national level. 

Table 9.70 Consequence assessment matrix 

Impact magnitude 
Significance 

High Medium Low 

High  Extreme Major Moderate 

Medium Major Moderate Minor 

Low Moderate Minor Negligible 
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Table 9.71 Consequence rating descriptions 

Negligible Minor Moderate Major Extreme 

Little to no impact 
on cultural heritage 
places or values. 

Partial destruction 
of a place(s) and/or 
associated cultural 
values in a 
deteriorated 
condition with a 
high degree of 
disturbance evident 
and some cultural 
heritage remaining. 

Destruction of a 
common 
occurrence place(s) 
and/or associated 
cultural values. 

A place with a 
limited range of 
cultural heritage 
materials and a 
place in fair to good 
condition with some 
degree of 
disturbance evident. 

Destruction of a 
rare occurrence 
place(s) and/or 
associated cultural 
values. 

A place with a large 
number and diverse 
range of cultural 
materials. 

A place with 
stratified deposits 
and/or surface 
spatial patterning 
that reflects the way 
in which the cultural 
materials were 
deposited. 

Destruction of 
place(s) and/or 
associated cultural 
values of 
exceptional value. 

A place identified by 
the Victorian 
Government and/or 
cultural values 
identified by 
Aboriginal 
Traditional Owners 
or local non-
Aboriginal 
community of 
exceptional value 
the destruction of 
which would be 
catastrophic. 

The assessment of likelihood of impacts on known Aboriginal cultural heritage values was determined 

based on the categories in Table 9.72. 

Table 9.72 Likelihood categories for known cultural heritage sites 

Rare Unlikely Possible Likely Almost certain 

The event may 
occur only in 
exceptional 
circumstances. 

The event could 
occur but not 
expected. 

The event could 
occur. 

The event will 
probably occur in 
most 
circumstances. 

The event is 
expected to occur in 
most circumstances. 

For unknown Aboriginal cultural heritage values, likelihood was informed by the site predictive model, 

which was updated following field investigations (see Figure 8.43, Section 8.12.2.4). The likelihood of 

an impact occurring was determined by comparing the updated model with the location of project 

components to give a likelihood classification to different areas. Likelihood categories ranged from 

‘most likely’ to ‘most unlikely’ and were assigned to different parts of the active mining area, areas of 

ancillary works and infrastructure, and those areas with no proposed works (Table 9.73). 

Table 9.73 Likelihood classification assigned to the different locations within the project area  

Location Updated model 
classification 

Area (ha) Area (%) 

Active mining area Most likely 579.09 22.29% 

Moderately likely 261.71 10.08% 

Neutral 229.58 8.84% 

Moderately unlikely 70.31 2.71% 

Most unlikely 51.33 1.98% 
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Location Updated model 
classification 

Area (ha) Area (%) 

Active mining area total 1,192.04 45.89% 

Ancillary works and 
infrastructure 

Most likely 111.68 4.30% 

Moderately likely 183.02 7.05% 

Neutral 745.30 28.69% 

Moderately unlikely 69.12 2.66% 

Most unlikely 49.07 1.89% 

Ancillary works and infrastructure total 1,158.18 44.59% 

No proposed works Most likely 55.58 2.14% 

Moderately likely 34.13 1.31% 

Neutral 102.58 3.95% 

Moderately unlikely 41.24 1.59% 

Most unlikely 13.80 0.53% 

No proposed works total 247.33 9.52% 

9.12.2 Risk assessment – construction 

The risk of significant impacts to cultural heritage values from project activities during construction 

was assessed. Potential impacts were considered on known Aboriginal cultural heritage sites and 

unknown Aboriginal and non-Indigenous cultural heritage sites. The outcomes of the risk assessment 

are presented in tables 9.74 and 9.75. 

The tables present initial risk ratings for each potential impact to a cultural heritage value assuming 

that the proposed standard mitigation is implemented. The residual risk ratings are then determined 

based on implementing additional measures where the initial risk ratings were moderate or higher. 

The potential impacts are discussed in Section 9.12.3.1, and the proposed standard and additional 

mitigation measures are presented in Section 9.12.3.2. 
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Table 9.74 Known cultural heritage places risk assessment – construction 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Disturbance/destruction of registered 
Aboriginal cultural heritage place (VAHR 
8322-0090) and inability to access location 
of the place formerly destroyed by bushfire. 

CH01 Almost 
certain 

Moderate High CH02 

 

Almost 
certain 

Moderate 

 

High 

Disturbance/destruction of registered 
Aboriginal cultural heritage place (VAHR 
8422-0369). 

CH01 Unlikely Moderate Low CH02, CH03, 
CH04, CH07 

Unlikely  

 

Minor Low 

Disturbance/destruction of registered 
Aboriginal cultural heritage place (VAHR 
8322-0226 (Fingerboards LDAD 1)). 

CH01 Almost 
certain 

Minor 

 

Moderate 

 

CH02, CH03, 
CH04, CH07 

Almost 
certain 

 

Minor Moderate 

Disturbance/destruction of recorded 
Aboriginal cultural heritage place 
(Fingerboards LDAD 2). 

CH01 Almost 
certain 

Moderate 

 

High 

 

CH02, CH03, 
CH04 

Almost 
certain 

 

Minor Moderate 

Disturbance/destruction of recorded 
Aboriginal cultural heritage place 
(Fingerboards Artefact Scatter). 

CH01 Almost 
certain 

Moderate High CH02, CH03, 
CH04 

Almost 
certain 

Minor Moderate 

* See Section 9.12.3.2 for detailed mitigation measures.  
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Table 9.75 Unknown cultural heritage places risk assessment – construction 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or associated 
cultural heritage values in a deteriorated condition with 
a high degree of disturbance evident and some cultural 
heritage remaining. 

CH01 Almost 
certain 

Moderate High CH02, 
CH03, 
CH04, 

CH05, CH06 

Almost 
certain 

Minor Moderate 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or associated 
cultural heritage values of common occurrence with a 
limited range of cultural materials, in fair to good 
condition with some degree of disturbance evident. 

CH01 Almost 
certain 

Moderate High CH02, 
CH03, 
CH04, 

CH05, CH06 

Almost 
certain 

Minor Moderate 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or associated 
cultural heritage values of rare occurrence and/or with 
a large number and diverse range of cultural materials 
and/or stratified deposits. 

CH01 Almost 
certain 

Major Major CH02, 
CH03, 
CH04, 

CH05, CH06 

Possible Major High 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or associated 
cultural heritage values of exceptional value as 
identified by Aboriginal Victoria and/or Traditional 
Owners, e.g., a burial. 

CH01 Almost 
certain 

Extreme Major CH02, 
CH03, 
CH04, 

CH05, CH06 

Unlikely Extreme High 

Disturbance/destruction of previously unidentified non-
Indigenous archaeological site. 

CH08 Possible Moderate Moderate CH02, 
CH03, 

CH05, CH06 

Possible Minor Low 

* See Section 9.12.3.2 for detailed mitigation measures.  
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9.12.3 Impact assessment – construction 

The construction phase project activities with the potential to impact on the cultural heritage values 

include: 

• Direct disturbance to values through vegetation clearance, topsoil stripping and subsoil 

excavation. 

• Physical modifications to the land. 

• Movement of project employees and contractors by foot and motor vehicle. 

• Reduced access to cultural heritage places as part of project area.  

• Disturbance to ecosystems, affecting the use and viability of cultural heritage places linked to 

these ecosystems, for example, disturbance to plants used and/or consumed as part of Aboriginal 

cultural practices. 

The activities with the greatest potential to impact cultural heritage values during the construction 

phase of the project are vegetation clearance, topsoil stripping and excavation of subsoil with 

potential to contain cultural heritage materials. 

9.12.3.1 Issues and potential impacts 

Potential impacts on known Aboriginal cultural heritage values during construction include: 

• Disturbance/destruction of registered Aboriginal cultural heritage place: 

- VAHR 8322-0090 (a scarred tree); and inability to access location of the place formerly 

destroyed by bushfire. 

- VAHR 8422-0369 (a single silcrete stone artefact) and VAHR 8322-0226 (Fingerboards 

LDAD 1) (comprising eight artefacts). 

• Disturbance/destruction of recorded Aboriginal cultural heritage place: 

- Fingerboards LDAD 2 (comprising 60 surface and 63 subsurface artefacts) and Fingerboards 

Artefact Scatter (comprising 218 subsurface artefacts). 

Potential impacts on unknown Aboriginal cultural heritage values during construction include: 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values in a deteriorated condition with a high degree of disturbance 

evident and some cultural heritage remaining. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values of common occurrence with a limited range of cultural 

materials, in fair to good condition with some degree of disturbance evident. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values of rare occurrence and/or with a large number and diverse 

range of cultural materials and/or stratified deposits. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values of exceptional value as identified by Aboriginal Victoria and/or 

Traditional Owners, e.g., a burial. 

Potential impacts on non-Indigenous cultural heritage values during construction include: 

• Disturbance/destruction of previously unidentified non-Indigenous archaeological sites. 
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Known Aboriginal cultural heritage 

Construction activities will directly impact known Aboriginal cultural heritage values through ground 

disturbance processes. The construction of project facilities and infrastructure has the potential to 

impact these values. 

Cultural heritage place VAHR 8322-0090 is wholly located within the proposed project area and 

construction of the project will destroy the physical location of the cultural heritage place. Cultural 

heritage place VAHR 8422-0369 is located north of the intersection of Racecourse Road and Princes 

Highway near the Bairnsdale rail siding option. This impact is unlikely to be occur as the Bairnsdale 

rail siding will only be used under the non-preferred transport option (see Section 9.8.3). If this option 

was used, the proposed upgrade to the intersection of Racecourse Road and Princes Highway would 

result in the destruction of the cultural heritage place.  

Cultural heritage place VAHR 8322-0226 (Fingerboards LDAD 1) comprises eight artefacts at four 

locations within the project area. A portion of the place is located outside the eastern mining area 

boundary is likely to remain intact and undisturbed by project activities. Fingerboards LDAD 2 

comprises 60 surface and 63 subsurface artefacts located throughout the project area. A portion of 

the place is located outside the southern mining area boundary is likely to remain intact and 

undisturbed by project activities. The Fingerboards Artefact Scatter comprises 218 subsurface 

artefacts located throughout the project area and is located solely within the mining area and will be 

disturbed by construction activities. 

Unknown Aboriginal cultural heritage 

The construction of project facilities may directly impact unknown Aboriginal cultural heritage values 

throughout the project area through ground disturbance processes. The Aboriginal site predictive 

model indicates unknown Aboriginal cultural heritage places are most likely/moderately likely to occur 

within (see Figure 8.45, Section 8.12.2.4): 

• 294.70 ha of the ancillary works and infrastructure areas (11.35% of the project area/ 

infrastructure options area). 

• 840.80 ha of the mining areas (32.37% of the project area/infrastructure options area). 

The model predicts other areas to be disturbed by the project are less likely to contain Aboriginal 

cultural heritage places. 

Unknown Aboriginal cultural heritage sites or places may be identified as a result of project activities, 

such as ground disturbance, vegetation clearing and excavation of the mine void. If such sites or 

places are identified during these activities, in most circumstances they would be wholly or partially 

disturbed/destroyed as a result of the activity. That is, the means by which sites or places become 

known is the same means by which they are disturbed/destroyed and some level of impact to 

unknown Aboriginal cultural heritage sites or places is therefore unavoidable.  

Unknown non-Indigenous cultural heritage 

The construction phase of the project could directly impact unknown non-Indigenous cultural heritage 

values. Some of the private properties within the project area could not be accessed during the 

cultural heritage study (see Appendix A012). These properties will be investigated prior to any ground 

disturbance activities to identify any non-Indigenous cultural heritage values that may be present. 

Unknown non-Indigenous cultural heritage sites or places may be uncovered as a result of project 

construction activities. If such sites or places are identified during these activities, in most 

circumstances they would be wholly or partially disturbed/destroyed. 
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9.12.3.2 Proposed mitigation 

Standard mitigation measures 

Proposed standard mitigation measures to address potential impacts on cultural heritage values in the 

construction phase of the project include measures that would routinely be expected to be 

implemented as part of project design, such as: 

• A cultural heritage management plan will be prepared and implemented in accordance with the 

Aboriginal Heritage Act 2006 (Vic) and the Aboriginal Heritage Regulations 2018 (Vic). The plan 

will include site-specific management and salvage procedures (e.g., collection of surface artefacts 

and excavation of archaeological sites of significance) (CH01). 

• Properties within the project area or infrastructure options area that could not be accessed during 

the cultural heritage study will be investigated prior to ground disturbance activities to identify non-

Indigenous cultural heritage values that may be present (CH08). 

Additional mitigation measures 

Proposed additional mitigation measures aimed to manage potential significant impacts on cultural 

heritage values that remain after the implementation of standard mitigation measures include: 

• Cultural heritage training will be provided for all personnel involved in ground disturbance works 

(CH02). 

• Collected cultural heritage materials will be stored by a qualified heritage advisor (CH03). 

• Recovered Aboriginal cultural heritage materials will be repatriated to a Registered Aboriginal 

Party, e.g., the GLaWAC (CH04). 

• A cultural heritage chance finds protocol will be developed and implemented which addresses 

(CH05): 

- Actions to be taken in the event of unexpected discovery of human remains, Aboriginal places 

or objects, low-density and non low-density artefact distribution.  

- Actions to be taken in the event of unexpected discovery of non-Indigenous cultural heritage. 

- Custody management of Aboriginal cultural heritage recovered. 

- Compliance review with the protocol. 

- Dispute resolution. 

- Authority of personnel and handling sensitive information. 

- Site specific management. 

• If cultural heritage sites are discovered, the following steps will be taken (CH06): 

- The person who found the cultural heritage site will immediately notify the operations 

manager. 

- The operations manager will suspend relevant works to a distance of 50 m from the site and 

isolate the find via the installation of safety webbing, or other suitable barrier; the discovery is 

to remain in situ.  

- If historical archaeological deposits, artefacts or features are discovered, all works that may 

cause harm will cease, and Heritage Victoria will be contacted. 

- The operations manager will notify a suitably qualified archaeologist of the find within 

24 hours of the discovery. 
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• For registered Aboriginal cultural heritage places VAHR 8422-0369 and VAHR 8322-0226, 

salvage procedures, such as surface salvage collection and controlled manual or mechanical 

salvage excavation, of flaked stone artefacts will be undertaken by a qualified archaeologist prior 

to commencing construction (CH07). 

Additional mitigation measures CH03, CH04 and CH07 will be implemented to preserve cultural 

heritage sites or places by salvaging and appropriately storing recovered artefacts. Cultural heritage 

value can be partially preserved through salvage and storage of recovered artefacts, even if the 

physical location of a cultural heritage site or place is destroyed.  

Additional mitigation measures CH05 and CH06 will be implemented if a previously unidentified 

Aboriginal or non-Indigenous cultural heritage site or place is uncovered. These measures will be 

implemented to avoid damage to the site or place and for appropriate authorities to be notified and 

approval sought to proceed with the work where necessary, as appropriate. 

9.12.3.3 Summary of residual impacts  

A summary of the residual impacts that will, or are likely to occur, during construction of the project 

with standard and additional mitigation measures in place include: 

• Disturbance/destruction of registered Aboriginal cultural heritage place (VAHR 8322-0090): 

The construction of the project will result in the destruction of the physical location of the cultural 

heritage place. The preparation and implementation of the CHMP may reduce the residual impact 

by providing a condition relating to the interpretation of non-tangible values of the place.  

• Disturbance/destruction of registered Aboriginal cultural heritage place (VAHR 8422-0369): 

If the Bairnsdale rail siding transport option is used, this place will be destroyed by the proposed 

upgrade of the intersection of Racecourse Road and Princes Highway. Additional mitigation 

measures to salvage and repatriate recovered artefacts to a Registered Aboriginal Party, i.e., 

GLaWAC (see CH03, CH04 and CH07) may partially preserve the cultural heritage values 

associated with this place and avoid its complete destruction.  

• Disturbance/destruction of registered Aboriginal cultural heritage place (VAHR 8322-0226 

(Fingerboards LDAD 1)): A portion of the place is located outside the eastern mining area 

boundary and will likely remain intact and undisturbed by project activities. Additional mitigation 

measures, such as CH03, CH04 and CH07, will be implemented to preserve the cultural heritage 

value where possible.  

• Disturbance/destruction of recorded Aboriginal cultural heritage place (Fingerboards 

LDAD 2): A portion of the place is located outside the southern mining area boundary and will 

likely remain intact and undisturbed by project activities. Where cultural heritage artefacts exist 

within the mining area, additional mitigation (CH03 and CH04) will be implemented to reduce the 

level of disturbance/destruction. 

• Disturbance/destruction of recorded Aboriginal cultural heritage place (Fingerboards 

Artefact Scatter): The cultural heritage place is located solely within the mining area and will be 

disturbed by construction activities. Where possible, additional mitigation measures, such as 

CH03 and CH04, will be implemented to partially preserve the cultural heritage values associated 

with this place and avoid its complete destruction.  

With the implementation of standard and additional mitigation, residual impacts to unknown Aboriginal 

cultural heritage values include: 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) 

and/or associated values in a deteriorated condition or of common occurrence: Unidentified 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

 

Aboriginal cultural heritage places will likely be disturbed/destroyed by ground disturbance 

activities during construction. Additional mitigation, such as providing cultural heritage training to 

personnel and implementing a chance finds protocol and contingency measures (see CH02, 

CH05 and CH06), will be implemented to avoid further damage to the cultural heritage value and 

seek approval from the appropriate authority, i.e., Aboriginal Victoria. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) 

and/or associated cultural heritage values of rare occurrence: With additional mitigation 

implemented (see CH02, CH05 and CH06), the residual impact from disturbing and/or destroying 

the cultural heritage place remain, given the importance of the value to Traditional Owners. 

Further disturbance of the place is unlikely to be permitted once Aboriginal Victoria is notified, 

thereby reducing the likelihood of its complete destruction.  

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) 

and/or associated cultural heritage values of exceptional value, e.g., a burial: With additional 

mitigation implemented (see CH02, CH05 and CH06), the residual impacts of disturbing and/or 

destroying the cultural heritage place remain, given the exceptional value to Aboriginal Victoria 

and/or Traditional Owners. Further disturbance/destruction of the place and associated values is 

unlikely to be permitted following notification to Aboriginal Victoria, thereby reducing the likelihood 

of its complete destruction.  

With the implementation of standard and additional mitigation, residual impacts to unknown non-

Indigenous cultural heritage values during construction include: 

• Disturbance/destruction of previously unidentified non-Indigenous archaeological site: 

Unidentified non-Indigenous cultural heritage values could be disturbed by ground disturbance 

activities during construction. Properties within the project area or infrastructure options area that 

could not be accessed during the cultural heritage study will be investigated prior to ground 

disturbance activities to identify non-Indigenous cultural heritage values that may be present. 

Additional mitigation measures, such as CH02, CH05 and CH06, will be implemented to preserve 

non-Indigenous cultural heritage material identified during the project. If non-Indigenous 

archaeological sites are discovered, all works that may cause harm will cease, and Heritage 

Victoria will be contacted. 

9.12.4 Risk assessment – operation 

The risk of significant impacts to cultural heritage values during operation was assessed. The 

outcomes of the risk assessment are presented in tables 9.76 and 9.77.  

The tables present the initial risk ratings for each potential impact to a cultural heritage value 

assuming that the proposed standard mitigation is implemented. The residual risk ratings are then 

determined based on implementing additional measures where the initial risk ratings were moderate 

or higher. The potential impacts are discussed in Section 9.12.5.1, and the proposed standard and 

additional mitigation measures are presented in Section 9.12.3.2. 
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Table 9.76 Known cultural heritage places risk assessment – operation 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Disturbance/destruction of registered Aboriginal 
cultural heritage places (VAHR 8322-0226 
(Fingerboards LDAD 1)). 

CH01 Almost 
certain 

Minor Moderate CH02, CH03, 
CH04, CH07 

Almost 
certain 

Minor Moderate 

Disturbance/destruction of registered Aboriginal 
cultural heritage place (Fingerboards LDAD 2). 

CH01 Almost 
certain 

Moderate High CH02, CH03, 
CH04 

Almost 
certain 

Minor Moderate 

Disturbance/destruction of recorded Aboriginal 
cultural heritage place (Fingerboards Artefact 
Scatter). 

CH01 Almost 
certain 

Moderate High CH02, CH03, 
CH04 

Almost 
certain 

Minor Moderate 

* See Section 9.12.3.2 for detailed mitigation measures.  
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Table 9.77 Unknown cultural heritage places risk assessment – operation  

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or 
associated cultural heritage values in a deteriorated 
condition with a high degree of disturbance evident 
and some cultural heritage remaining. 

CH01 Almost 
certain 

Moderate High CH02, CH03, 
CH04, CH05, 

CH06 

Almost 
certain 

Minor Moderate 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or 
associated cultural heritage values of common 
occurrence with a limited range of cultural materials, 
in fair to good condition with some degree of 
disturbance evident. 

CH01 Almost 
certain 

Moderate High CH02, CH03, 
CH04, CH05, 

CH06 

Almost 
certain 

Minor Moderate 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or 
associated cultural heritage values of rare 
occurrence and/or with a large number and diverse 
range of cultural materials and/or stratified deposits. 

CH01 Almost 
certain 

Major Major CH02, CH03, 
CH04, CH05, 

CH06 

Possible Major High 

Disturbance/destruction of previously unidentified 
Aboriginal cultural heritage place(s) and/or 
associated cultural heritage values of exceptional 
value as identified by Aboriginal Victoria and/or 
Traditional Owners, e.g., a burial. 

CH01 Almost 
certain 

Extreme Major CH02, CH03, 
CH04, CH05, 

CH06 

Unlikely Extreme High 

Disturbance/destruction of previously unidentified 
non-Indigenous archaeological site. 

CH08 Possible Moderate Moderate CH02, CH03, 
CH05, CH06 

Possible Minor Low 

* See Section 9.12.3.2 for detailed mitigation measures.  
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9.12.5 Impact assessment – operation 

The activities most likely to impact on known and unknown cultural heritages values in the operation 

phase of the project will include the same activities as for construction, with the addition of ore 

extraction, spoil management, and disposal of tailings in the temporary TSF. 

9.12.5.1 Issues and potential impacts 

Potential impacts on known Aboriginal cultural heritage values during operation include: 

• Disturbance/destruction of registered Aboriginal cultural heritage places VAHR 8322-0226 

(Fingerboards LDAD 1 comprising eight artefacts). 

• Disturbance/destruction of recorded Aboriginal cultural heritage places: 

- Fingerboards LDAD 2 (comprising 60 surface and 63 subsurface artefacts) and Fingerboards 

Artefact Scatter (comprising 218 subsurface artefacts). 

Potential impacts on unknown Aboriginal cultural heritage values during operation include: 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values in a deteriorated condition with a high degree of disturbance 

evident and some cultural heritage remaining. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values of common occurrence with a limited range of cultural 

materials, in fair to good condition with some degree of disturbance evident. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values of rare occurrence and/or with a large number and diverse 

range of cultural materials and/or stratified deposits. 

• Disturbance/destruction of previously unidentified Aboriginal cultural heritage place(s) and/or 

associated cultural heritage values of exceptional value as identified by Aboriginal Victoria and/or 

Traditional Owners, e.g., a burial. 

Potential impacts on unknown non-Indigenous cultural heritage values during operation include: 

• Disturbance/destruction of previously unidentified non-Indigenous archaeological site. 

Known Aboriginal cultural heritage 

Ground disturbance activities associated with the project are likely to have a direct impact on known 

Aboriginal cultural heritage sites. Artefacts identified as part of VAHR 8322-0226 (Fingerboards 

LDAD 1), Fingerboards LDAD 2 and Fingerboards Artefact Scatter are found at multiple locations 

throughout the project area, and as such will be impacted at different stages during construction and 

operation.  

Portions of Fingerboards LDAD 1 and Fingerboards LDAD 2 are located outside the mining area 

boundary and will remain intact and undisturbed by the project. Artefacts located within the mining 

area will be disturbed/destroyed through the process of ore extraction during operation.  

The Fingerboards Artefact Scatter is located solely within the project area and will be 

disturbed/destroyed by ground disturbance activities during operation.  
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Unknown Aboriginal cultural heritage 

The Aboriginal site predictive model indicates unknown Aboriginal cultural heritage places are most 

likely/moderately likely to occur within 840.80 ha of the mining area (32.37% of the project area/ 

infrastructure options area) (see Table 9.73).  

Unknown Aboriginal cultural heritage sites or places may be identified as a result of project activities, 

such as ore excavation. If such sites or places are identified during these activities, in most 

circumstances they would be wholly or partially disturbed/destroyed as a result of the activity. That is, 

the means by which sites or places become known is the same means by which they are 

disturbed/destroyed and some level of impact to unknown Aboriginal cultural heritage sites or places 

is therefore unavoidable. 

Unknown non-Indigenous cultural heritage 

Unknown non-Indigenous cultural heritage sites or places may be uncovered as a result of project 

operation activities. If such sites or places are identified during these activities, in most circumstances 

they would be wholly or partially disturbed/destroyed as a result of the activity. 

9.12.5.2 Proposed mitigation 

Proposed mitigation during operations to address potential impacts to known and unknown cultural 

heritage values are the same as those proposed during construction (see Section 9.12.3.2).  

9.12.5.3 Summary of residual impacts  

With the implementation of standard and additional mitigation, residual impacts to known Aboriginal 

cultural heritage values include: 

• Disturbance/destruction of registered Aboriginal cultural heritage place (VAHR 8322-0226 

(Fingerboards LDAD 1)): This registered place comprises eight artefacts at four locations within 

the project area which will be impacted during construction and different stages of operations. A 

portion of the place is located outside the eastern mining area boundary and will likely remain 

intact and undisturbed by project activities. Additional mitigation measures, such as the collection 

and appropriate storage of cultural heritage material (see CH03, CH04 and CH07), will be 

implemented to reduce the consequence of this impact.  

• Disturbance/destruction of recorded Aboriginal cultural heritage place (Fingerboards 

LDAD 2): This recorded place comprises 60 surface and 63 subsurface artefacts located 

throughout the project area and will be impacted during construction and operations. A portion of 

the place is located outside the southern mining area boundary and will likely remain intact and 

undisturbed by project activities. Where cultural heritage artefacts exist within the mining area, 

additional mitigation, such as salvaging and repatriating recovered artefacts to a Registered 

Aboriginal Party, i.e., GLaWAC (see CH03 and CH04), will be implemented to reduce the level of 

disturbance/destruction.  

• Disturbance/destruction of recorded Aboriginal cultural heritage place (Fingerboards 

Artefact Scatter): This recorded place comprises 218 subsurface artefacts located throughout 

the project area. The cultural heritage place is located solely within the mining area and will be 

disturbed by construction activities and different stages of operation. Salvage procedures, such as 

collecting, storing and repatriating cultural heritage materials (see CH03 and CH04), will be 

undertaken to at least partially preserve the cultural heritage value and avoid complete 

destruction of the place.  
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Residual impacts to unknown non-Indigenous cultural heritage values during operation are the same 

as those presented for during construction (see Section 9.12.3.3).  

9.12.6 Monitoring and reporting 

Project activities will be subject to compliance reviews against incident reports and the management 

conditions stipulated in the cultural heritage management plan and chance finds protocol. These 

reviews will include site inspections and audits of relevant project records.  

9.12.7 Conclusion 

All registered and recorded (known) Aboriginal cultural heritage sites located within the mining area 

will be impacted by the construction and operation of the project. Cultural heritage values located 

outside the mining area boundary will remain intact and undisturbed by the project. Unknown 

Aboriginal cultural heritage sites are highly likely to be present within the project area/infrastructure 

options area and will be impacted during construction and operation.  

Impacts to cultural heritage values will reduce following the implementation of mitigation. The primary 

mitigation measure is the development and implementation of an approved Cultural Heritage 

Management Plan and chance finds protocol. Monitoring the compliance of project activities against 

incident reports and the requirements of these two documents will be critical to managing the extent 

of residual impacts to cultural heritage values (known and unknown). 

No potential impacts to Aboriginal cultural heritage values have been identified during the closure 

phase of the project, as there will be no further disturbance after operations cease. 

No non-Indigenous cultural heritage sites have been identified within the project area. Previously 

unidentified non-Indigenous archaeological sites could be disturbed during construction and 

operation. Properties within the project area or infrastructure options area that could not be accessed 

during the cultural heritage study will be investigated prior to ground disturbance activities to identify 

non-Indigenous cultural heritage values that may be present. Potential disturbance to such a site 

would require prior approval in accordance with the Heritage Act 2017. If non-Indigenous 

archaeological sites are discovered, all works that may cause harm will cease, and Heritage Victoria 

will be contacted. 
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9.13 Socioeconomic 

This section identifies potential issues and impacts on socioeconomic values and is based on the 

findings of the Socioeconomic Impact Assessment prepared by Coffey Services Australia Pty Ltd 

(Appendix A013) and the Economic Impact Assessment prepared by BAEconomics (appended to the 

Socioeconomic Impact Assessment report (see Appendix A013)). The section also discusses 

potential issues and impacts relating to health drawing on the Human Health Risk Assessment 

prepared by Coffey Services Australia Pty Ltd (Appendix A015).  

The EES scoping requirements include the following evaluation objectives relevant to socioeconomic 

and health impacts: 

• Resource development – to achieve the best use of available mineral sands resources, in an 

economic and environmentally sustainable way, including while maintaining viability of other local 

industries. 

• Amenity and environmental quality – to protect the health and wellbeing of residents and local 

communities, and minimise effects on air quality, noise and the social amenity of the area, having 

regard to relevant limits, targets or standards. 

• Social, land use and infrastructure – to minimise potential adverse social and land use effects, 

including on agriculture, dairy, irrigated horticulture, tourism industries and transport 

infrastructure.  

These objectives have guided the assessment undertaken to determine the potential risks of project 

activities impacting on socioeconomic values.  

9.13.1 Assessment method 

9.13.1.1 Socioeconomic impact assessment 

The assessment of potential impacts on socioeconomic values from the project was undertaken 

consistent with the framework outlined in Chapter 7: Impact assessment framework, and included the 

following steps: 

• Characterising the existing socioeconomic environment of the study area, including key 

socioeconomic characteristics of people living in the area, and their living conditions (see 

Section 8.13.3). Baseline information was collected through stakeholder consultation and 

engagement, and a range of secondary sources. 

• Identifying values of relevance to the project including community values, values relating to local 

and regional economic growth, housing availability and affordability, and cultural values. 

• Identifying project activities through the construction, operation and closure phases with the 

potential to impact socioeconomic values.  

• Applying risk assessment to determine which activities are at most risk of significantly impacting 

socioeconomic values. The assessment identified the likelihood of the impact occurring together 

with the potential consequence of an impact on a value should it occur, to determine the risk level. 

The specific criteria used to determine the consequence of an impact on socioeconomic values is 

presented in Table 9.78. Where appropriate, impacts were categorised according to the 

community potentially impacted to distinguish where different levels of impact may be 

experienced. The communities include: 

- Adjacent landholders, including those within 2 km of the project area.  
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- People living in the towns and settlements within 10 km of the project area. The 10 km 

distance used in this assessment was chosen based on the high proportion of similar land 

use and social networks within this distance. 

- People working in, or travelling through, the project area or living in the broader landscape. 

- People living, working or travelling in the broader region including East Gippsland, Wellington 

and South Gippsland shires and Latrobe City. 

• Identifying where mitigation measures are required to avoid significant impacts on socioeconomic 

values that are additional to standard measures (i.e., those that would be expected to be applied 

routinely in similar projects and/or are part of the project design). 

• Assessing the residual impact of the project on socioeconomic values in detail, where the risk of 

significant impacts was identified as moderate or above. 

Table 9.78 Consequence criteria for socioeconomic impact assessment  

Descriptor  Description 

Negligible A temporary or short-term (less than three months) impact localised to towns surrounding the 
project area including Fernbank, Glenaladale and Lindenow that will resolve itself in the short-
term without intervention. 

Minor A temporary or short-term (three to six months) impact localised to towns surrounding the project 
area including Fernbank, Glenaladale and Lindenow that can be effectively managed with 
standard management measures or controls. 

Moderate A short to medium term (6 to 12 months) impact that extends beyond the area of disturbance to 
Bairnsdale. Specific management measures or controls may be required to effectively manage 
changes to the community values which may be medium to long term. 

Major A medium to long term (one to five years) impact that extends to the towns such as Stratford, 
Briagolong, Paynesville and Bruthen or has a long-term impact on affected communities. 
Specific management measures are required to effectively manage changes to the community 
values which may be long term. 

Extreme A long term and potentially irreversible (greater than five years) impact that extends across the 
East Gippsland region. Design modification or specific controls to reduce the consequence of 
occurrence required to manage the impact. 

Positive A positive improvement in the value over the short, medium or long term. 

Likelihood and consequence levels for different impacts were identified using a range of methods. A 

workshop was conducted with people familiar with assessing the social impacts of mining projects. 

The assessment was also informed by engagement conducted for the SEIA and more broadly for the 

project. This included with residents adjacent to the project area and key agencies and service 

providers in the region such as tourism authorities, health service providers and training providers. 

Further detail on community engagement is provided in Chapter 6: Stakeholder consultation.  

The SEIA was informed by the findings of other specialist studies conducted for the EES, including: 

• Economic Impact Assessment for the Fingerboards Mineral Sands Project (see Appendix A013). 

• Fingerboards Mineral Sands Project Traffic and Transport Impact Assessment (Appendix A007). 

• Stage Two Air Quality and Greenhouse Gas Assessment for the Fingerboards Mineral Sands 

Project (Appendix A004).  

• Fingerboards Mineral Sands EES Noise and Vibration Assessment (Appendix A005).  

• Fingerboards Mineral Sands Project Landscape and Visual Impact Assessment (Appendix A009).  



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-336 

 

• Fingerboards Mineral Sands Project Human Health Risk Assessment (Appendix A015).  

• Fingerboards Project Agriculture Impact Assessment (Appendix A010).  

• Fingerboards Mineral Sands Project Horticulture Impact Assessment (Appendix A011).  

• Fingerboards Mineral Sands Project Cultural Heritage Impact Assessment (Appendix A012). 

• Fingerboards Mineral Sands Project – Groundwater and Surface Water Impact Assessment 

(Appendix A003).  

• Fingerboards Mineral Sands Project – Specialist Studies – Bushfire Risk Summary (appended to 

Appendix A013).  

• Fingerboards Mineral Sands Project: Rehabilitation (Appendix A014). 

Information was collected on the socioeconomic impacts experienced in other communities to provide 

case studies of where a mineral sands mine is operating to support the understanding of how 

socioeconomic impacts and opportunities may be experienced. The lack of publicly available 

information relating to projects following their approval, meant that anecdotal information was 

obtained from discussions with council officers. 

9.13.1.2 Economic impact assessment  

An economic impact assessment was prepared to determine the potential economic costs and 

benefits of the project to the state of Victoria and the Gippsland region. The assessment was 

prepared in accordance with the Guidelines for the Economic Assessment of Mining and Coal Seam 

Gas Proposals 2015 (NSW DPE, 2015).  

The assessment was conducted using the cost-benefit analysis technique to assess the economic 

merits of the project from the perspective of Victoria. The assessment was based on the most recent 

data available from the Australian Bureau of Statistics and a detailed financial model of the project 

provided by Kalbar.  

Computable general equilibrium modelling was undertaken to assess economy-wide impacts of the 

project on the East Gippsland regional and Victorian economies. The model output represents the 

change in macroeconomic indicators, such as gross state product (a measure of the Victorian 

economy), from the base case (i.e., no project scenario) as a result of the project.  

9.13.1.3 Bushfire risk assessment 

A bushfire risk assessment was undertaken to characterise the existing bushfire hazard within and 

immediately surrounding the project area; and to evaluate potential bushfire behaviour as a result of 

the project. The risk assessment was based on the Western Australian Guidelines for Preparing a 

Bushfire Risk Management Plan (DFES, 2015). This assessment framework differs from the approach 

implemented for the social impact assessment and is detailed in the Socioeconomic Impact 

Assessment Report (Appendix A013).  

9.13.1.4 Human health risk assessment 

The Human Health Risk Assessment (HHRA) was undertaken to evaluate baseline and predicted 

exposure to offsite populations from contaminants likely to be associated with the project. The 

assessment was conducted in accordance with the National Environment Protection (Assessment of 

Site Contamination) Amendment Measure 2013 (NEPM) (NEPC, 2013a) and the Guidelines for 

Assessing Human Health Risks from Environmental Hazards (enHealth, 2012). The assessment was 

based on available data collected to support specialist studies for the EES.  
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The HHRA was undertaken as a Tier 1 assessment, based on the tiered approach outlined in the 

NEPM. The assessment compared concentrations of measured media (i.e., air, soil and water) with 

screening criteria for the protection of human health based on Australian and international guidelines 

and standards.  

A four-step exposure pathway identification process was undertaken to identify potential contaminant 

sources, transport pathways, at risk receptors and the potential direct and indirect routes of exposure 

(i.e., how the contaminant enters the body either via ingestion, inhalation or dermal contact).  

The screening assessment of future conditions associated with project activities predicted or modelled 

contaminant concentrations associated with project construction and operations in offsite 

environmental media.  

9.13.2 Risk assessment  

The risk of significant impacts to socioeconomic values from project activities was assessed. The risk 

assessment considered potential impacts to health, public safety and wellbeing; connection to and 

use of the land; economy and local businesses; livelihoods, employment and training; infrastructure 

and services; and housing and accommodation. The outcomes of the risk assessment are presented 

in tables 9.79 to 9.84.  

The tables present initial risk ratings for each potential impact to a socioeconomic value assuming that 

the proposed standard mitigation is implemented. The residual risk ratings are then determined based 

on implementing additional measures where the initial risk ratings were moderate or higher. The 

potential impacts are discussed in sections 9.13.3.1 and 9.13.4, and the proposed standard and 

additional mitigation measures are presented in ‘Proposed mitigation’ sub-sections within 

sections 9.13.3.1 to 9.13.3.6. 
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Table 9.79 Risk assessment – health, public safety and wellbeing 

Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Healthy people 

Residents adjacent to the project area experience 
stress associated with potential health effects from 
the project and/or exposure to the land access 
process/EES process. 

SE01, SE02, 
SE03, SE05, 
SE06, SE19, 

SE20 

Likely Moderate High  SE04 Possible Moderate Moderate 

Residents within 10 km of the project area 
experience stress associated with potential health 
effects from the project and/or exposure to the land 
access process/EES process. 

SE01, SE02, 
SE03, SE05, 
SE06, SE19, 

SE20 

Possible Moderate Moderate SE04 Unlikely Moderate Low 

Community concern that the stakeholder 
engagement process and/or approvals processes do 
not provide adequate opportunity for input leads to 
disengagement and/or increased stress among 
adjacent residents and those within 10 km of the 
project area. 

SE03, SE05, 
SE06, SE08, 
SE19, SE20 

Likely Moderate High  SE57 Possible Moderate Moderate 

Safe community 

Fire initiated onsite spreads offsite resulting in 
impacts to health and safety; community and 
environmental assets; and/or property and 
businesses. 

BF01 Unlikely Major Medium# 
(Moderate) 

SE09, SE11 Unlikely Major Medium# 
(Moderate) 

Fire initiated onsite resulting in impacts to health and 
safety; loss of assets and/or business disruption. 

BF01 Unlikely Major Medium# 
(Moderate) 

SE09, SE11 Unlikely Major Medium# 
(Moderate) 

Fire initiated offsite spreads onsite resulting in 
impacts to health and safety; loss of assets and/or 
business disruption. 

BF01 Possible  Moderate Medium# 
(Moderate) 

SE09, SE11 Possible  Moderate Medium# 
(Moderate) 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Safe roads 

Adjacent residents and those living in the towns and 
settlements within 10 km of the project area 
experience a change in lifestyle due to concerns 
relating to road safety and/or increased travel times 
(Bairnsdale rail scenario and/or road and rail 
scenario). 

TT02, TT06, 
TT17, TT23  

Likely Moderate High SE12, SE13, 
SE56 

Possible Moderate Moderate 

People working in or travelling through the project 
area or living in the broader landscape experience a 
change in lifestyle due to concerns relating to road 
safety and/or increased travel times (road and rail 
scenario). 

TT02, TT06, 
TT17, TT23 

Possible Moderate Moderate SE56 Unlikely Moderate Low 

Adjacent residents and those living in the towns and 
settlements within 10 km of the project area 
experience a change in lifestyle due to concerns 
relating to road safety and/or increased travel times 
(Fernbank East rail and/or Bairnsdale rail scenario). 

TT02, TT06, 
TT17, TT23 

Possible Moderate Moderate SE12, SE56 Unlikely Moderate Low 

People working in or travelling through the project 
area or living in the broader landscape experience a 
change in lifestyle due to concerns relating to road 
safety and/or increased travel times (Bairnsdale rail 
scenario). 

TT02, TT06, 
TT17, TT23 

Likely Moderate High SE14 Possible Moderate Moderate 

Amenity and wellbeing 

Residents adjacent to the project area experience 
impacts on rural lifestyle from noise emissions 
associated with ground disturbance. 

NV10, NV12, 
NV14, NV17, 

NV19  

Likely Moderate High NV03, NV23 Possible Moderate Moderate 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

People living in the towns and settlements within 
10 km of the project area experience impacts on 
rural lifestyle from noise emissions associated with 
ground disturbance. 

NV10, NV12, 
NV14, NV17, 

NV19 

Possible Moderate Moderate NV03, NV23 Unlikely Moderate Low 

Residents along the proposed HMC transport route 
experience impacts on individual wellbeing and 
lifestyle from noise associated with project related 
vehicle movements. 

TT02, SE02 Likely Moderate High NV29 Possible Moderate Moderate 

Residents adjacent to the project area experience 
impacts on individual wellbeing and lifestyle from 
noise associated with construction related vehicle 
movements. 

TT02, SE02 Likely Moderate High NV15 

NV36 

Possible Moderate Moderate 

Residents adjacent to and within 10 km of the 
project area experience lifestyle impacts from 
vibration associated with the use of loaders, 
compactors and dozers in the project area.  

NV24 Unlikely Minor Low None 
required 

Unlikely Minor Low 

Residents adjacent to the project area experience 
impacts on rural lifestyle associated with dust 
emissions from ground disturbance. 

SE19, SE20 Likely Moderate High AQ13, AQ14, 
SE15 

Possible Moderate Moderate 

Residents within 10 km of the project area 
experience impacts on rural lifestyle associated with 
dust emissions from ground disturbance. 

None 
applicable  

Unlikely Moderate Low None 
required 

Unlikely Moderate Low 

Residents adjacent to the project area experience 
wellbeing and lifestyle impacts from views of the 
project and/or night lighting from it. 

VL03, VL02, 
VL04, VL06 

Likely Moderate High VL01, SE16, 
SE17 

Possible Moderate Moderate 

People living in the towns and settlements within 
10 km of the project area experience wellbeing and 
lifestyle impacts from views of the project and/or 
night lighting from it. 

VL03, VL02, 
VL04, VL06 

Possible Moderate Moderate VL01, SE16 Unlikely Moderate Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

People working in or travelling through the project 
area or living in the broader landscape experience 
lifestyle impacts due to views of the project from 
roads such as Bairnsdale-Dargo Road and 
Fernbank-Glenaladale Road. 

VL03, VL06 Likely Moderate High VL01, SE16 Possible Moderate Moderate 

Access and connectivity 

Changed road conditions and the physical 
disturbance from mining affects local access to and 
connectivity with social networks and places of work 
and recreation. 

TT02, TT11, 
TT17 

Possible Moderate Moderate TT01 Unlikely Moderate Low 

Changed road conditions reduce the efficiency of 
farming practices and result in reduced income. 

TT02, TT11, 
TT17 

Possible Moderate Moderate TT01, SE18 Unlikely Moderate Low 

Cohesive community 

Divisions among adjacent residents over those who 
support the project and those who are against it 
affect community cohesion and subsequently, 
community wellbeing. 

SE08, SE19, 
SE20, SE21, 
SE22, SE23 

Almost 
certain 

Moderate High SE04, SE24 Likely Moderate High 

Divisions among people living within 10 km of the 
project area and within the broader landscape over 
those who support the project and those who are 
against it affect community cohesion and 
subsequently, community wellbeing. 

SE08, SE19, 
SE20, SE21, 
SE22, SE23 

Likely Moderate High SE04, SE24 Possible Moderate Moderate 

Decline in community cohesion during project 
construction due to the influx of workers from 
outside the project area engaging in unwanted 
behaviour in the local community. 

SE25, SE26 Possible Minor Low SE28 Unlikely Minor Low 
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Potential impact Proposed 
mitigation 
(standard)* 

Likelihood Consequence Risk 
(initial) 

Proposed 
mitigation 

(additional)* 

Likelihood Consequence Risk 
(residual) 

Decline in community cohesion during project 
operations due to the influx of workers from outside 
the project area engaging in unwanted behaviour in 
the local community. 

SE25, SE26 Unlikely Minor Low SE28 Unlikely Minor Low 

Community division over income disparity between 
those employed on the project and those employed 
in other sectors of the local area. 

SE29 Possible Minor Low SE30, SE31 Unlikely Minor Low 

* Refer to “Proposed mitigation” sub-section for detailed mitigation.  

# Risk ratings align with bushfire risk assessment framework outlined in the Socioeconomic Impact Assessment (Appendix 013) (see Section 2.6.1). Equivalent risk ratings that align with the EES risk 

assessment are provided in brackets. 
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Table 9.80 Risk assessment – connection to and use of the land 

Potential impact Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Residents within the project area and/or adjacent 

to it experience a change in connection to their 

land due to the physical disturbance of the land 

and change in landscape. 

SE08, SE20 Likely Moderate High VL05, SE32 Possible Moderate Moderate 

Community concern that future generations of 

residents will not be able to enjoy the area as 

much as past generations due to the presence of 

the project leads to increased stress. 

SE01, SE20, 

SE19 

Likely Moderate High VL05, SE32 Possible Moderate Moderate 

Community concern that the project will result in 

the loss or depletion of flora/fauna species and/or 

habitat and impact on their connection to the land. 

SE01, SE19, 

TE04, TE06, 

TE12  

Possible Moderate Moderate TE02, TE09 Unlikely Moderate Low 

Reduced connection to the land and changes in 

community identity from the removal or 

displacement of Indigenous cultural heritage sites. 

CH01 Possible Moderate Moderate CH03 Unlikely Moderate Low 

Peoples' connection to land changed from 

diminished access to natural resources and/or 

important community places, associated with the 

change in land use from agriculture to mining, road 

closures and/or changed road conditions. 

TE04, TE06, 

TE12 

Likely Moderate High SE18, SE33, 

SE58 

Possible Moderate Moderate 

Community concern that the project will result in a 

decline in water quality used for drinking from dust 

deposition leading to loss of access to this water. 

SE19, AQ01, 

AQ02, AQ03 

Possible Moderate Moderate SW28 Unlikely Moderate Low 

* Refer to “Proposed mitigation” sub-section for detailed mitigation measures.  
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Table 9.81 Risk assessment – economy and local businesses 

Potential impact / opportunity  Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Increased employment and business opportunity 

generated by the project leads to local and regional 

economic growth.  

SE29, SE43, 

SE45  

Likely Positive Positive None 

required 

Likely Positive Positive 

Diminished value of businesses within 10 km of the 

project area and broader region that are reliant on 

tourists due to sustained impacts on amenity 

and/or short-term increased demand from the 

project. 

SE29, SE35, 

SE63 

Possible Moderate Moderate SE18, SE36 Unlikely Moderate Low 

Presence of the mine diminishes the value of 

property adjacent to the project area and 

settlements within 10 km of the project area. 

SE55 Unlikely Moderate Low None 

required 

Unlikely Moderate Low 

* Refer to “Proposed mitigation” sub-section for detailed mitigation measures.  
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Table 9.82 Risk assessment – livelihood, employment and training  

Potential impact / opportunity Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Damage to the region’s reputation as a producer of 

high-quality produce impacts on individual and 

community wellbeing and identity. 

SE19, SE20, 

AG04, AG10 

Possible Moderate Moderate AG11, AG12, 

AG13 

Unlikely Moderate Low 

Increased employment opportunity in the region 

from project generated employment and goods and 

services supplied to the project. 

SE38, SE40, 

SE41, SE42, 

SE43, SE44, 

SE45 SE59, 

SE60, SE61 

Likely Positive Positive SE39 Likely Positive Positive 

Disruption to agricultural practices due to increased 

competition for labour leads to reduced income. 

SE40, SE46, Possible Moderate Moderate SE39, SE47 Unlikely Moderate Low 

Disruption to an efficient and safe transportation of 

goods and stock to market and/or to workplace due 

to increased project traffic and/or changed traffic 

conditions leads to reduced income for adjacent 

residents and those within 10 km of the project area. 

TT02, TT17, 

TT21 

Possible Moderate Moderate SE37 Unlikely Moderate Low 

* Refer to “Proposed mitigation” sub-section for detailed mitigation measures.  
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Table 9.83 Risk assessment – infrastructure and services 

Potential impact Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Over-stretched community services (with 

decreased access for people in the region) due to 

increased demand from the project workforce. 

SE29, SE49 Possible Moderate Moderate SE50, SE62, 

SE64 

Unlikely Moderate Low 

* Refer to “Proposed mitigation” sub-section for detailed mitigation measures.  

Table 9.84 Risk assessment – housing and accommodation 

Potential impact Proposed 

mitigation 

(standard)* 

Likelihood Consequence Risk 

(initial) 

Proposed 

mitigation 

(additional)* 

Likelihood Consequence Risk 

(residual) 

Increased demand for housing from project 

workforce during construction affects housing 

availability and affordability for residents in the 

region. 

SE29, SE53 Possible Moderate Moderate SE52, SE54 Possible Moderate Moderate 

Increased demand for housing from project 

workforce during operations affects housing 

availability and affordability for residents in the 

region. 

SE29, SE53 Possible Moderate Moderate SE52, SE54 Unlikely Moderate Low 

* Refer to “Proposed mitigation” sub-section for detailed mitigation measures.  
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9.13.3 Impact assessment – construction and operation 

This section provides a summary of the findings of the social and economic assessment report 

prepared as part of the EES. The results of the HHRA are provided in Section 9.13.5. 

9.13.3.1 Health, public safety and wellbeing 

The project could impact on values relating to health, public safety and wellbeing. The discussion 

focusses on potential impacts to community members living adjacent to, or within 10 km, of the project 

area.  

Issues and potential impacts 

Issues and potential impacts relating to health, public safety and wellbeing are: 

• Residents adjacent to or within 10 km of the project area experience stress associated with 

potential health effects from the project and/or exposure to the land access process/EES process 

and/or changes in amenity.  

• Community concern that the stakeholder engagement process and/or approvals processes do not 

provide adequate opportunity for input leads to disengagement and/or increased stress among 

adjacent residents and those within 10 km of the project area. 

• Loss of life and/or injuries from a bushfire starting and spreading outside the project area or within 

the project area. 

• Loss of property, business, forestry or agricultural assets within the project area or in adjoining 

areas from a bushfire starting within the project area. 

• Adjacent residents and those living in towns and settlements within 10 km of the project area 

experience a change in lifestyle due to concerns relating to road safety and/or increased travel 

times (under the road and rail scenario). 

• Adjacent residents and those living in towns and settlements within 10 km of the project area 

experience a change in lifestyle due to concerns relating to road safety and/or increased travel 

times (under the Fernbank East and/or Bairnsdale rail scenario). 

• People working in or travelling through the project area or living in the broader landscape 

experience a change in lifestyle due to concerns relating to road safety and/or increased travel 

times (under the road and rail scenario). 

• People working in or travelling through the project area or living in the broader landscape 

experience a change in lifestyle due to concerns relating to road safety and/or increased travel 

times (under the Bairnsdale rail scenario). 

• Adjacent residents and those living in towns and settlements within 10 km of the project area 

experience impacts on rural lifestyle from noise emissions associated with ground disturbance. 

• Residents along the proposed HMC transport route experience impacts on individual wellbeing 

and lifestyle from noise associated with project related vehicle movements, especially at night. 

• Residents adjacent to and within 10 km of the project area experience lifestyle impacts from 

vibration associated with the use of loaders, compactors and dozers in the project area. 

• Residents adjacent to or within 10 km of the project area experience impacts on rural lifestyle 

associated with dust emissions from ground disturbance. 
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• Residents adjacent to or within 10 km of the project area experience lifestyle impacts from views 

of the project and/or night lighting from it. 

• People working in or travelling through the project area or living in the broader landscape 

experience lifestyle impacts due to views of the project from roads such as Bairnsdale-Dargo 

Road and Fernbank-Glenaladale Road. 

• Changed road conditions due to the project reduce the efficiency of farming practices and result in 

reduced income. 

• Changed road conditions and the physical disturbance from mining affects local access to and 

connectivity with social networks and places of work and recreation. 

• Changed road conditions reduce the efficiency of farming practices and result in reduced income. 

• Divisions among adjacent residents and/or those within 10 km of the project area over those who 

support the project and those who are against it affect community cohesion and subsequently, 

community wellbeing. 

• Community division over income disparity between those employed on the project and those 

employed in other sectors of the local area. 

• Decline in community cohesion due to the influx of workers from outside the project area 

engaging in unwanted behaviour in the local community. 

Healthy people 

The change in land use from agriculture to mining has the potential to raise community concerns 

regarding potential health effects, which in turn could lead to increased stress levels in some 

community members and affect wellbeing and lifestyle. Potential health effects associated with the 

project may relate to the bioaccumulation of naturally occurring radioactive materials and the potential 

to inflame an existing health condition or propensity, for example asthma.  

Future exposure to the contaminants of potential concern in air, groundwater and surface, soil or 

sediments would not to be substantially different to baseline conditions (refer to Section 9.13.5). The 

risk to potentially affected receptors was found to be within acceptable guideline criteria. 

A number of community members have also raised concern that the project has created a sense of 

uncertainty in their lives. While different people will respond to these and other concerns in different 

ways, a heightened sense of uncertainty has the potential to create stress and affect individual 

wellbeing and lifestyle.  

Some community members also expressed that stakeholder engagement associated with the EES 

process has not provided them with adequate opportunity for input resulting in increased levels of 

uncertainty. In addition, involvement in, or exposure to, the land acquisition and access processes 

and/or the EES process has the potential to lead to increased levels of stress.  

Changes in amenity associated with the project, such as noise emissions and landscape changes, 

have the potential to increase stress levels and affect individual wellbeing in some community 

members, even if regulatory emissions criteria are complied with. 

Residents within, and adjacent to, the project area were assessed as having the greatest potential to 

experience heightened levels of stress and uncertainty as they are most likely to be directly impacted 

by the project. These residents are likely to respond to this stress in different ways. For some, it may 

result in changes to how they live and/or run their property.  
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Safe community  

The last major fires to directly impact the project area occurred in January 2014, the Mt Ray – 

Boundary track fire and Glenaladale – Limpyers 3 fire, which resulted in property losses. The 

2019/2020 East Gippsland bushfires resulted in loss of life, property and livelihoods in the region, 

although did not directly affect the project area.  

Part of the eastern and western portions of the project area are located within the Bushfire 

Management Overlay and have been subject to bushfires and grassfires previously. The bushfire risk 

assessment considered the potential for project works to both increase the spread of a bushfire 

started outside the project area and increase the likelihood of a bushfire starting within the project 

area. 

Project activities, such as hotworks, could increase the risk of a bushfire occurring within the project 

area. The bushfire assessment found that the potential for a bushfire to travel through the western 

portion of the project area would be restricted by the development of tailings and water storage areas, 

site access road and the staged development of the mine void.  

Following rehabilitation of the project area, the regeneration of native grassland and exclusion of 

grazing will increase the risk of a bushfire to a level similar to pre-development and additional controls 

will need to be implemented.  

Safe roads 

The increase in heavy vehicle movements and changed road conditions during project construction 

and operation has the potential to impact on the safety of drivers, pedestrians and cyclists and with it, 

their behaviour. This section outlines how these impacts may be experienced under the three 

transport options, namely the Fernbank East rail scenario, the Bairnsdale rail scenario and the road 

and rail scenario. 

During construction and operations, the project is expected to increase the number of vehicle 

movements by between 150 and 160 return vehicle movements per day (including 20 and 40 heavy 

vehicle movements respectively). The number of vehicle movements will be the same under the 

different transport scenarios, although the routes used by vehicles will differ. Each of these scenarios 

are discussed further below.  

Fernbank East rail scenario 

Under this scenario, potential impacts relating to pedestrians and other vehicle movements, including 

school bus travel, will be avoided, as a purpose-built rail siding south of the project area will be 

constructed and utilised. This option also avoids potential impacts in Lindenow South.  

Bairnsdale rail scenario 

Under this scenario, the volume of heavy vehicle traffic along three key roads in Bairnsdale will 

increase (Racecourse Road, 143%; Forge Creek Road, 14%; Bosworth Road, 27%). The increased 

heavy vehicle traffic along Racecourse Road may decrease the safety of pedestrians who use this 

road, especially during public events at the Bairnsdale Racecourse.  

Under this scenario, the project is also expected to increase the daily volume of heavy vehicle traffic 

through Lindenow South by 80 movements (108%). This change may result in impacts to pedestrian 

safety, especially during times with higher pedestrian activity, such as during school times. 

The increase in project-related heavy vehicle movements may affect the behaviour and lifestyle of 

some adjacent residents and people living in settlements within 10 km of the project area. The 



Fingerboards Mineral Sands Project 
Environment Effects Statement 

 

754-ENAUABTF11607_6_Ch9_impact_assessment_Rev0 
August 2020 

9-350 

 

lifestyle of people in Bairnsdale, Lindenow South and the broader landscape has the potential to be 

affected by the increased safety risks for pedestrians.  

Road and rail scenario 

Under the road and rail scenario, heavy vehicle traffic through Lindenow South will also increase by 

108% (80 vehicle movements per day). No material change is expected in other key towns including 

Lindenow, Fernbank and Bairnsdale. 

The volume of heavy vehicle movements along roads such as Bairnsdale-Dargo Road and 

Lindenow-Glenaladale Road will also increase during project construction and operations. The 

increased volume of heavy vehicle movements and associated concerns relating to road safety may 

lead some residents living adjacent to and in towns and settlements who regularly used these roads 

to alter their lifestyle. For example, the volume of project-related heavy vehicle movements on roads 

such as Bairnsdale-Dargo Road and associated concerns regarding safety are likely to inhibit 

residents adjacent to the project area from using these roads for cycling and running.  

Concerns relating to road safety may lead some residents to drive their children to and from school 

and/or make lifestyle changes to reduce travelling on or walking near these roads. Some residents 

living in settlements within 10 km of the project area may select alternative routes to avoid the HMC 

transport route and may experience minor lifestyle impacts associated with increased travel times.  

Amenity, wellbeing and rural lifestyle 

The project has the potential to impact on amenity and community and individual wellbeing through 

activities associated with construction and operations. Site preparation works, mining operations and 

processing of the ore (including vegetation clearance, topsoil stripping, removal of overburden, mining 

and processing the ore) have could change the amenity that some residents experience and impact 

on their rural lifestyle.  

Noise and vibration 

Noise modelling indicates that certain residences within 1 km of the project area are likely to 

experience noise impacts. Noise levels will decline over 1 km from the project area due to the 

additional attenuation (reduction) provided by distance. 

These findings indicate that residents living adjacent to the project area will experience the greatest 

change in amenity from noise emissions which in turn, has the potential to impact on the quiet 

peaceful lifestyle they currently enjoy. Residents are likely to respond to this change in amenity in 

different ways. Some people may make small changes in behaviour, such as keeping windows closed 

at night, while it may influence others to decide to move to another location. 

Traffic noise modelling for the preferred transport option (Fernbank East rail scenario) indicates that 

noise levels will be compliant with NIRV recommended levels at all sensitive receptors, except R1. 

Noise is predicted to exceed the night-time recommended noise level at this receptor by 1 dB. The 

predicted noise level at R1 is dominated by B-double movements on the existing public road section 

of the proposed route, which is not assessable under NIRV.  

Under the Bairnsdale rail scenario and the road and rail scenario, traffic noise modelling predicts that 

noise levels will increase between 1 and 7 dB at three sites in Lindenow South and Walpa, along the 

HMC transport route. These levels are significantly below the relevant criteria (12 dB) and average 

noise levels are predicted to be below sleep disturbance criteria at sensitive receptors along the HMC 

transport route.  
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Short-term maximum noise levels associated with large articulated truck movements are likely to 

exceed sleep disturbance criteria for dwellings located approximately 80 m from the roadside for 

project-related vehicles and existing trucks. Residents along the HMC transport may experience 

reduced amenity, which may lead some residents changing their behaviour for example, closing 

windows or spending less time outdoors at their property. 

No changes in amenity due to increased vibration levels are predicted to occur during project 

construction and operation.  

Dust 

Land disturbance will generate dust and particulate matter (particles with a diameter less than 

10 microns, expressed as PM10, and less than 2.5 microns, as PM2.5). Dust could also be deposited 

offsite and may pose a risk to amenity and well-being which in turn could affect lifestyle.  

The findings of the dispersion modelling indicate that dust deposition rates and ground-level 

concentrations of PM10 will exceed the air quality criteria on several occasions during years 5, 8 and 

12 (see Section 9.4.3.1). Residents adjacent to the project area have the greatest potential to 

experience a change in amenity from dust emissions associated with the project. This change could 

impact on the rural lifestyle that residents have indicated that they enjoy. While individuals are likely to 

respond to this change in different ways it may lead some adjacent residents to spend less time 

outdoors, dry washing indoors and/or keep windows closed.  

While larger particulates (PM10) tend to be associated with amenity rather than health impacts, for 

some of these residents seeing dust emissions from the project has the potential to trigger concerns 

relating to health and lead to associated lifestyle impacts. 

Dust deposition rates in the broader landscape are expected to be lower than rates predicted at the 

sensitive receptors. Residents in the settlements and towns within 10 km of the project area are 

unlikely to experience a change in lifestyle or wellbeing from dust deposition associated with the 

project. 

Visual 

Views of the project and associated artificial lighting have the potential to impact on the wellbeing and 

lifestyle of people living adjacent to the project area. The proposed removal of up to 788 large trees 

(see Section 9.1: Terrestrial and aquatic biodiversity) will also change the local landscape and impact 

on the residents’ sense of place and lifestyle.  

Four residences within 1 km of the project area, where topography or vegetation do not impede views, 

have the potential to experience moderate to high visual impacts at full development of the project 

and/or when activities are occurring close by (see Section 9.10: Landscape and visual). People are 

likely to respond to this change in visual amenity in different ways. For example, some may alter 

where they spend time on their property, while others may decide to leave their property.  

The project is unlikely to be apparent from the majority of viewpoints outside of a 2.5 km radius of the 

project area. Those living in towns and settlements within 10 km of the project area are less likely to 

experience lifestyle or wellbeing impacts due to views of the project. 

People travelling on the diverted sections of the Bairnsdale-Dargo Road and Fernbank-Glenaladale 

Road, both of which are popular scenic driving routes, are predicted to experience views of the 

project. Some residents, workers or tourists may change their route to avoid views of the project 

whereas others may not be bothered by the change in view. The project is not expected to be visible 

from popular tourist destinations, such as the Mitchell River National Park.  
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Residents adjacent to the project area may experience views to direct lighting sources when project 

activities are undertaken nearby. Light spill from vehicles and stationary work lights may also be 

reflected off the cloud base, when present. Individuals may respond to this change in visual amenity 

in different ways. The absence of other significant light sources in the area, means that some 

residents may have to travel to another location near the property for recreational activities such as 

star gazing and astrophotography, particularly when mining operations are closest to them. For other 

residents, the increase in direct lighting in the area may influence decisions to leave their property. 

Access and connectivity 

The project has the potential to change local access to and connectivity with social networks, places 

of work and recreation. Road deviations or closures surrounding the project area have the potential to 

reduce the efficiency of farming practices on properties by changing how paddocks can be used and 

temporarily disrupting how stock and produce can be transported to market. 

Cohesive community 

Impacts on community cohesion have the potential to differ between project construction and 

operations. The construction workforce is expected to be largely itinerant, while the operation 

workforce is likely to consist of local workers and to a lesser extent, non-local workers who move to 

the area by themselves or with their families. Impacts are more likely to be experienced during the 

construction phase and be temporary due to the relatively short duration of construction. 

Income disparity between the project workforce and those employed in other sectors also has the 

potential to alter how community members interaction with each other. A comparative analysis of 

earnings between the mining and horticulture sectors indicated that a full-time mining employee in 

2018 earned between $5,000 to $7,000 more than employees in horticulture (assuming 2,000 hours 

worked). While casual mining workers were estimated to earn between $6,000 and $9,000 more than 

those in horticulture (see Section 9.11: Agriculture and horticulture). This difference could also impact 

on how non-local workers are able to integrate into the community.  

The influx of workers from outside the local area has the potential for newcomers to bring unwanted 

behaviours. Criminal incidents across the study area were found to occur at a rate slightly higher than 

the Victorian average, although the local community reported that their area was relatively crime-free 

and that they felt safe as they know each other.  

The project has the potential to create community divisions between those who support it and those 

who are against it. Some residents expressed that they value living in a close, supportive community 

and would relocate if the project goes ahead. While others indicated that the employment 

opportunities generated by the project will encourage existing residents to remain in the community. 

Firmly entrenched and conflicting views about the project have the potential to affect community 

cohesion and influence how residents interact with each other socially and engage with their 

community. 

Proposed mitigation  

Standard mitigation  

Proposed standard mitigation measures to address potential impacts on socioeconomic values during 

the construction phase of the project include measures that would routinely be expected to be 

implemented as part of project design and are described below.  

Specific mitigation measures Kalbar will implement to manage dust deposition (Section 9.4: Air 

quality), traffic and transport (Section 9.8: Roads, traffic and transport), landscape and visual 
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(Section 9.10 Landscape and visual), and water quality (Section 9.2: Groundwater and Section 9.3: 

Surface water) are described in relevant sections of the EES.  

Healthy people 

• Community access will be provided to information on potential project impacts, and the process 

for the EES, land access and acquisition in a range of ways, such as through community 

meetings, personal meetings, newspaper advertisements and website information (SE01). 

• Dust, noise and water monitoring results will be made available at regular intervals on the project 

website along with information on how any peaks or exceedances have been responded to 

(SE02). 

• Regular meetings will be held with adjacent residents to discuss any issues or concerns (SE03). 

• The community engagement plan and associated activities will be regularly reviewed and adapted 

based on community feedback so that the community has different ways to receive information on 

the performance of the project (SE05).  

• A range of avenues will be provided for those with concerns to contact Kalbar to express their 

concerns or ask questions (SE06). 

• Regular updates will be provided to local communities on the progress of the EES (SE08).  

• An environmental review committee will be established to involve the community in reviewing the 

environmental performance of the project throughout its life (SE19). 

• A community reference group will be established to provide a point of liaison and communication 

with the local community during project construction and operations (SE20). 

Safe community 

• A bushfire management plan will be prepared and implemented that identifies measures for 

landscape, siting, design, defendable space, construction, water supply and access and includes 

site specific bushfire mitigation measures, awareness actions, preparedness levels and fire 

response procedures for the site (BF01). 

Cohesive community 

• Close dialogue with East Gippsland and Wellington Shire councils will be maintained to identify 

opportunities to encourage social interaction (SE21). 

• Timely responses will be provided to any community complaints raised (SE22). 

• The review and update the Lindenow and District Community Plan will be discussed with the East 

Gippsland Shire Council (SE23). 

• An employment code of conduct, pre-employment screening and fit for work procedures will be 

developed and implemented (SE25). 

• A community complaints procedure will be developed and implemented (SE26). 

• A local employment and procurement guideline will be developed and implemented that gives 

preference to local residents and businesses (SE29).  

Additional mitigation 

Proposed additional mitigation measures aimed to manage potential significant impacts on 

socioeconomic values that remain after the implementation of standard mitigation measures include: 
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Healthy people 

• A community fund will be established to support community events and initiatives that encourage 

social interaction such as sporting teams and community festivals (SE04).  

• One-on-one meetings will be held with adjacent landholders on a regular basis to provide project 

updates and discuss any issues of concern (SE57). 

Safe community 

• Regular community updates will be provided on how bushfire mitigation measures are being 

adopted on site (SE09). 

• Incentives will be provided to encourage employees to become emergency services volunteers. 

For example, Kalbar will pay its employees for their time to attend training and respond to 

incidents on behalf of these organisations (SE11). 

Safe roads 

• Prior to construction and operation, all residents adjacent to affected roads will be engaged with 

to discuss any concerns they have and how road safety can be maintained (SE12). 

• The need for a cycleway/foot path on Lindenow-Glenaladale Road to provide greater protection 

for cyclists and pedestrians on this road within the township will be investigated as a part of the 

traffic management plan (SE13). 

• If Bairnsdale Siding is utilised, Bairnsdale Racing Club and East Gippsland Shire will be engaged 

regarding when public events are held at Bairnsdale Racecourse and the measures that can be 

adopted to improve pedestrian safety (SE14). 

• Transport contractors will be engaged about opportunities to adopt vehicle management systems 

which enable drivers to detect school buses (SE56). 

Amenity, wellbeing and rural lifestyle 

• All adjacent landholders will be engaged prior to construction and operations to discuss any 

concerns that these residents have, and dust emissions will be minimised (SE15). 

• The use of low beam lights on vehicles will be promoted except in emergencies or for safety 

reasons (SE16). 

• Site-specific visual impact management will be discussed with affected residents located close to 

the project area (SE17). 

Access and connectivity 

• Current levels of access to national parks and other natural assets will be maintained (SE18). 

Cohesive community 

• Incentives will be provided for personnel to participate in local community activities and 

organisations (SE24). 

• Police checks will be conducted on potential project personnel (SE28). 

• Incentives for new residents to buy locally will be established, working work with the Chamber of 

Commerce and local industry representative groups (SE30). 

• Capacity and capability of the local community will be built through implementing training courses 

(SE31). 
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Summary of residual impacts 

A summary of residual impacts on health, public safety and wellbeing values during construction and 

operations with standard and additional mitigation measures in place include: 

• Healthy people: The change in land use from agriculture to mining, and associated changes in 

amenity, are likely to raise community concerns regarding potential health effects, which in turn 

could lead to increased stress levels in some community members and affect wellbeing and 

lifestyle. Residents adjacent to the project area are more likely to experience elevated stress 

levels associated with the project. Additional mitigation measures, such as supporting community 

events and initiatives (see SE04), will encourage social interaction within the community. 

Residents within 10 km of the project area are not expected to experience elevated stress levels 

as a result of the project.  

• Safe community: The 2019/2020 East Gippsland bushfires resulted in loss of life, property and 

livelihoods in the region, although did not directly affect the project area. Project activities, such as 

hot works, could increase the risk of a bushfire occurring within the project area. The development 

of tailings and water storage areas, site access road and the staged development of the mine void 

will restrict the ability for a bushfire to travel through the project area. A bushfire management 

plan will be prepared and implemented for the life of the project outlining site specific bushfire 

management measures (see BH01).  

• Safe roads: No impacts to the safety of drivers, pedestrian and cyclists and with it, their 

behaviour, are predicted under the preferred transport option (Fernbank East rail siding). Adjacent 

residents and those living in towns and settlements within 10 km of the project area may 

experience a change in lifestyle due to concerns relating to increased vehicle movements in 

Bairnsdale and Lindenow South.  

• Amenity, wellbeing and rural lifestyle: Project activities during construction and operations, 

such as vegetation clearing, mining and processing of ore, could impact on the amenity that some 

residents experience and impact on their rural lifestyle. Residents living adjacent to the project 

area are expected to experience the greatest changes in amenity due to noise and dust 

emissions and visual changes. Additional mitigation, such as ceasing project activities on certain 

days and restricting noisier activities, will be implemented to manage potential impacts to adjacent 

residents. Residents living within 10 km of the project area are not expected to experience 

changes in amenity.  

• Access and connectivity: Local access to, and connectivity with, social networks, places of work 

and recreation is not expected to be impacted due to the proposed changes to road infrastructure.  

• Cohesive community: The project will create divisions in the community between those who 

support it and those who are against it, which may affect community cohesion and influence how 

residents interact. Additional mitigation, such as providing incentives for project personnel to 

participate in local community activities (see SE14), will be implemented to encourage community 

cohesion. The project is not expected to reduce community cohesion, as the majority of the 

construction and operation workforce will be sourced from the Gippsland region.  

9.13.3.2 Connection to and use of the land 

The project will result in land use changes and physical disturbance of the land during construction 

and operation with potential impacts on community identify and use of land. Impacts include the 

potential to alter the way in which people interact, and connect, with their local environment including 

recreational areas, and places of cultural and historic heritage significance. 
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Issues and potential impacts 

Issues and potential impacts relating to connection to and use of land considered are: 

• Landholders within and/or adjacent to, the project area experience a change in connection to their 

land due to the physical disturbance of the land and change in landscape. 

• Peoples' connection to land is changed due to diminished access to natural resources and/or 

important community places, associated with the change in land use from agriculture to mining, 

road closures and/or changed road conditions. 

• Community concern that the project will result in the loss or depletion of flora and fauna species 

and/or habitat and impact on their connection to the land. 

• Reduced connection to the land and changes in community identity from the removal or 

displacement of Indigenous cultural heritage sites. 

• Community concern that the project will result in a decline in water quality used for drinking from 

dust deposition leading to loss of access to this water. 

• Community concern that future generations of local residents will not be able to enjoy the area as 

much as past generations due to increased stress from the presence of the project. 

Connection to country 

No formal assessment on potential impacts from the project on Traditional Owners’ connection to the 

land was undertaken as part of the SEIA. The cultural heritage impact assessment indicated that 

known and unknown cultural heritage places within the project area will be directly impacted through 

ground disturbances processes (refer to Section 9.12: Cultural heritage). Impacts on places of cultural 

heritage significance have the potential to impact on the connection that residents have with the land.  

Connection to land 

A number of community members expressed having a strong bond with the land due to a family 

history of farming in the area, their own experience of farming on the land, a spiritual connection to it 

and/or involvement in environmental management work in their local area or on their own properties.  

Ground disturbance associated with open pit mining has the potential to impact on the connection that 

some residents within and adjacent to the project area have expressed having with their land. In turn, 

how these residents engage with their land and participate in land management activities may also 

change.  

Some community members raised concerns that future generations of local residents will not be able 

to enjoy the area as much as they have due to the presence of the project.  

The potential for the project to impact on ecological values, such as terrestrial and aquatic biodiversity 

and surface water, in the project area are addressed in Section 9.1: Terrestrial and aquatic 

biodiversity and Section 9.3: Surface Water. Impacts on ecological values may affect people’s 

connection to the land in different ways, depending on family history and involvement in 

environmental management and conservation work.  

Water 

Residents adjacent to the project area and in the wider community indicated that they value being 

able to source clean drinking water from the Mitchell River and their rainwater tanks. They expressed 

concern that dust generated during mining operations could impact on the quality of their drinking 
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water. Potential impacts to drinking water quality are discussed in Section 9.3: Surface water and 

Section 9.13.5.  

Recreation 

Local residents identified that they value the access that they have to protected natural environments 

such as the Mitchell River and associated national park. The change in land use from agriculture to 

mining in the project area has the potential to impact on community members access to these 

recreational areas through road closures and/or changed road conditions. The project will alter the 

local road network that provides access to protected natural environments but current access levels to 

key natural environmental assets, such as the Mitchell River National Park, will be maintained during 

project construction and operation.  

Proposed mitigation 

Standard mitigation 

The standard mitigation measures identified to manage potential impacts to health, public safety and 

wellbeing values will also be implemented to manage potential impacts to connection to and use of 

the land.  

For mitigation measures specific to biodiversity (Section 9.1: Terrestrial and aquatic biodiversity), 

groundwater (Section 9.2: Groundwater), surface water (Section 9.3: Surface water) and cultural 

heritage (Section 9.12: Cultural heritage) refer to the relevant EES sections.  

Additional mitigation  

In addition to the mitigation measures identified above, the following additional measures specific to 

socioeconomic values will be implemented during the construction and operational phases of the 

project: 

• Local landholders will be engaged on how land is rehabilitated to ensure compatibility with future 

stocking requirements (SE32). 

• Access will be maintained to the Fingerboards information board and a similar meeting point 

re-established (SE33). 

• Road works will be avoided on roads used to access areas such as Den of Nargun including Wy 

Yung Calulu Road and Friday Creek Road (SE58). 

Summary of residual impacts 

A summary of residual impacts on connection to and use of the land values during construction and 

operations with standard and additional mitigation measures in place include: 

• Connection to country: Ground disturbance activities during construction and operation may 

impact on cultural heritage places in the project area, potentially reducing the connections that 

residents have with the land.  

• Connection to land: Residents within and/or adjacent to the project area may experience a 

change in connection to their land due to the physical disturbance of land associated with the 

project. Local landholders will be engaged on how land is rehabilitated (see SE32) to manage 

potential changes to residents’ connection to land.  
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• Water: Little to no impacts to the quality of water sources, such as the Mitchell River and resident 

rainwater tanks, are expected as sediment transported offsite will have a negligible effect on 

water quality in the river.  

• Recreation: Current access levels to key natural environmental assets, such as the Mitchell River 

National Park, will not be impacted by proposed changes to road infrastructure.  

9.13.3.3 Economy and local businesses 

This section considers the potential for the project to impact on socioeconomic values relating to the 

economy and local businesses. This discussion focusses on potential impacts to community members 

living in settlements and towns within 10 km of the project area and within the broader landscape.  

Issues and potential impacts 

Potential issues and impacts relating to the economy and local businesses considered are: 

• Increased employment and business opportunity generated by the project leads to local and 

regional economic growth. 

• Diminished value of businesses within 10 km of the project area and the broader region that are 

reliant on tourists due to sustained impacts on amenity and/or short-term increased demand in 

accommodation due to the project. 

• Presence of the mine diminishes the value of property adjacent to the project area and 

settlements within 10 km of the project area.  

Local, regional and state economy 

The total net economic benefit from the project is estimated to be $392.4 million in net present value 

terms (BAEconomics, 2020). This amount includes $158.9 million in direct benefits to the state of 

Victoria and $234.4 million in indirect benefits associated with higher wages and benefits to local 

Victorian suppliers. 

Economic modelling predicts that if the project is approved, gross state product will peak at 

$375 million higher in 2022 compared to if the project is not approved. Real gross state product for 

Victoria is projected to peak at $246 million (BAEconomics, 2020). Between 2020 and 2035, gross 

regional product is predicted to increase in the East Gippsland region by just over $1.4 billion in net 

present value terms. Economic modelling predicts that over the same period, gross regional income 

will be just over $2 billion in net present value terms.  

The incremental indirect cost of the project is estimated to be $0.85 million associated with 

greenhouse gas emissions and losses to other industries, such as agricultural production. Estimates 

predict that this will result in a loss of agricultural gross margin of between $57,750 to $83,000 per 

annum (BAEconomics, 2020).  

Local businesses 

Tourism 

The study area contains popular tourist destinations, including the Gippsland Lakes and the Mitchell 

River National Park. The project has the potential to diminish the value of businesses that are reliant 

on tourists due to perceptions that mining has detracted from the amenity of the area. Affected 

businesses may include those providing short-term accommodation, tour operators and eating 

establishments (including agritourism and food tourism businesses).  
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The visual impact assessment (see Section 9.10: Landscape and visual) found that there are unlikely 

to be views of the project from nearby short-term accommodation establishments such as Old School 

Bed and Breakfast and tourist destinations due to their distance from the project area, surrounding 

vegetation and/or topography. These locations are unlikely to experience changes in amenity due to 

dust and noise emissions from the project (see Section 9.6: Noise and vibration).  

Local businesses, including those on the Bairnsdale-Dargo Road in Lindenow will experience 

increased B-double truck movements if the Bairnsdale rail siding option is used. Tourists travelling on 

local roads such as the Fernbank-Glenaladale Road and Bairnsdale-Dargo Road may view changes 

to the landscape as a result of project disturbance and the presence of mine infrastructure. 

These changes in amenity and increase in traffic associated with the project may detract from the 

experience of visitors as they travel through the area. The extent to which the enjoyment derived from 

the experience is affected by the perceptions of mining impacts will determine the overall experience 

of these visitors and may influence decisions on whether they want to return.  

Information obtained from mineral sands mines elsewhere in Australia indicate operation has 

continued without impacting on tourist visitation. For instance, council officers reported that a mineral 

sands mine 55 km west of Pooncarie in the Murray Basin region of NSW (Wentworth Shire Council) 

and a mineral separation plant in Hamilton in the Southern Grampians Shire (and associated mineral 

sands mine in neighbouring Horsham Rural City Council) have had no apparent impacts on tourism 

with visitation numbers remaining constant (Ross, pers com., 2019). While not definitive, these 

experiences of other mineral sands operations tend to support a view that the impacts of the project 

on tourism in the region are unlikely to be significant. 

The project is expected to temporarily increase demand for short-term accommodation for 

construction workers in the settlements and towns close to the project area and surrounding towns 

including Bairnsdale. While this demand would be a positive impact for these establishments during 

the construction period, the availability of short-term accommodation may be impacted for tourists and 

could deter visitors.  

Consultation with Business and Tourism East Gippsland and East Gippsland Marketing Inc. indicated 

that while the project is likely to create accommodation shortages in the immediate area, 

accommodation could be sought from surrounding areas such as Bairnsdale, Stratford and Sale. 

They also indicated accommodation could be sought in holiday homes to reduce pressure on short-

term accommodation. 

Local suppliers of goods and services 

Development of the project has the potential to bring procurement opportunities to the local area and 

the broader region for businesses supplying goods and services to the project. Suppliers of goods 

and services could include in areas such as equipment, health, transportation, food, accommodation 

and fertilisers and/or seed. As part of Kalbar’s Local Content Guidelines, which outlines their 

approach to making a positive impact on communities associated with their operations, goods and 

services will be purchased from local suppliers where practicable.  

Economic modelling estimated the net economic benefit to local suppliers servicing the project to be 

$209.4 million.  

Property values 

The presence of the project in the region has the potential to influence property values nearby and in 

the broader landscape. The value of lifestyle properties is likely to be influenced by aspects such as 

the landscape, views and amenity.  
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Information from mines elsewhere indicates that the presence of a mineral sands mine had not 

impacted on property values in the area of the mine. For example, council officers reported that the 

Keysbrook Mineral Sands Mine (Shire of Murray, Western Australia) had no apparent impact on the 

value of land on surrounding properties (Ross, pers. comm., 2019).  

Proposed mitigation 

Measures will be implemented to maximise positive opportunities the project can generate for the 

local and regional economy. 

In addition to the mitigation measures previously proposed, the following will be implemented during 

construction and operations: 

Standard mitigation 

• Tourism authorities, such as Business & Tourism East Gippsland and East Gippsland Marketing 

Inc., will be engaged regularly to identify economic and business opportunities for the region 

(SE35). 

• Opportunities for local suppliers to supply goods and services to the project will be maximised 

through: 

- A database of businesses based in Gippsland with services and supplies that could support 

construction, operations and closure of the project, such as Industry Capability Network (ICN) 

and Gippsland Business Connect, will be established and maintained (SE43). 

- Industry Capability Network (ICN) and GROW industry briefings and tender writing workshops 

will be provided (SE45). 

• All tenders will be advertised in local newspapers and relevant procurement portals (SE63). 

• Regular consultation will be conducted with local housing support agencies and house prices will 

be monitored (SE55). 

Additional mitigation  

• Local businesses providing short-term accommodation will be engaged to discuss the timing of 

project works and potential peak periods (SE36). 

Summary of residual impacts 

A summary of residual impacts on economy and local business values during construction and 

operations with standard and additional mitigation measures in place include: 

• Local, regional and state economy: The project will result in a total loss of agricultural average 

gross margin of between $57,750 to $83,000 per annum. The total net economic benefit from the 

project is estimated to be $392.4 million in net present value terms. This amount includes $158.9 

million in direct benefits to the state of Victoria and $234.4 million in indirect benefits associated 

with higher wages and benefits to local Victorian suppliers. 

• Local businesses: Changes in amenity and increases in traffic associated with the project may 

detract from the experience of visitors as they travel through the area. The project is not expected 

to be visible to nearby short-term accommodation establishments, and these locations are not 

predicted to experience changes in amenity due to dust and noise emissions. The project is 

expected to temporarily increase demand for short-term accommodation for construction workers 

in the settlements and towns close to and surrounding the project area. The net economic benefit 

to local suppliers servicing the project is estimated to be $209.4 million.  
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• Property values: The presence of the project in the region has the potential to influence property 

values nearby and in the broader landscape. Mitigation measures will be implemented to manage 

potential impacts to landscape and visual values, and subsequently minimise potential impacts to 

property values.  

9.13.3.4 Livelihoods, employment and training 

The project will impact on livelihoods, employment and training for adjacent residents and those living 

within 10 km of the project area and in the broader landscape. Impacts on the agriculture and 

horticulture industry are considered in Section 9.11: Agriculture and horticulture.  

Issues and potential impacts 

Issues and potential impacts relating to livelihood, employment and training considered are: 

• Disruption to agricultural practices and other industries due to increased competition for labour 

leads to reduced income. 

• Damage to the region’s reputation as a producer of high-quality produce impacts on individual 

and community wellbeing and identity. 

• Disruption to an efficient and safe transportation of goods and stock to market and/or to 

workplace due to increased project traffic and/or changed traffic conditions leads to reduced 

income for adjacent residents and those within 10 km of the project area. 

• Increased employment opportunity in the region from project-generated employment and goods 

and services supplied to the project. 

Crops and livestock 

Over the lifetime of the project, an average of 443 ha of land will be removed from agricultural 

production. This loss will directly impact 19 landholders with agricultural and forestry operations within 

the project area. The loss of land represents an average total annual gross margin loss of $57,750 to 

$83,000 per annum which equates to a lost value of production of approximately $87,250 to $125,250 

per annum. 

The 19 landholders within the project area are likely to experience disruptions to agricultural 

operations and the loss of on-farm infrastructure. They will be restricted from accessing parts of their 

properties which in turn could affect how they run their businesses. The project will remove some farm 

infrastructure within the project area such as fences and sheds and may necessitate the sale of 

livestock or securing an agistment during this time. Owners of the forestry plantations within the 

project area will be required to harvest trees before mining and replant after rehabilitation and 

recovery.  

The 19 affected landholders within the project area will be compensated for the loss of access and 

associated impacts on productivity and livelihood in accordance with the Mineral Resources 

(Sustainable Development) Act 1990 (Vic) and the Land Acquisition and Compensation Act 1986 

(Vic).  

Some landholders within and outside of the project area have raised concerns about the potential for 

the project to impact on the availability of water (surface and groundwater) which is critical for 

agriculture and horticultural production in the area. Surface water will be extracted in accordance with 

the winterfill licence conditions, as such no impacts are predicted on year-round irrigators (see 

Section 9.3.4.1).  
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Some landholders raised concerns over the potential for the project to impact on the quality of water 

used for agricultural purposes including farm dams and groundwater bores. The groundwater supply 

for the project is from a different aquifer than that used for stock. Sediment-laden surface water runoff 

from the project area will be captured by water management infrastructure and directed to sediment 

ponds, and farm dams are not expected to be impacted.  

Concerns were raised by adjacent landholders on the potential for livestock production to be impacted 

by dust and noise emissions from project activities. A literature review of available studies on this 

issue found that livestock experienced little or no effect from loud noises, such as sonic booms or 

aircraft noise. Additionally, if the noise is familiar, and not associated with danger, an animal’s 

response will become moderated. The presence of a mine close to livestock was also found to have 

minimal impact on production. For example, coal dust associated with a mine was found to have no 

effect on the palatability of feed when dust was present at a level equivalent to a dust deposition rate 

of 4,000 mg/m2/day (which is a typical guideline used to protect against amenity impacts). 

Regional reputation 

Many local residents and growers have expressed concern that the project may affect the ‘clean 

green’ image of the region, including produce grown in the Lindenow Valley. In addition to the 

economic impacts discussed in Section 9.11.3.1, damage to the region’s reputation as a producer of 

high-quality produce has the potential to impact on individual and community wellbeing and identity. 

The way in which growers and others in the local community identify with their local area may change 

as a result of actual or perceived impacts.  

Livelihoods 

The project will generate increased vehicle movements, including heavy vehicles, and change road 

conditions on several roads. These changes could disrupt the efficient and safe transportation of 

agricultural goods to market and workplaces, and in turn affect income generated from the sale of 

these goods.  

Project-related vehicle movements also have the potential to disrupt the movement of livestock and 

machinery on local roads such as Bairnsdale-Dargo Road and Fernbank-Glenaladale Road. 

Under the preferred transport route (Fernbank East rail siding), heavy vehicle traffic associated with 

transport of the HMC will occur along a private haulage road to a purpose-built rail siding south of the 

project area. Under this scenario, the project is expected to have limited impact on the movement of 

horticultural produce to market. 

Employment and training 

The project is expected to generate 200 direct jobs during construction and operation. A further 

200 indirect jobs are expected to be generated in ancillary industries that supply the mine.  

In accordance with its Local Content Policy, Kalbar intends to source the majority of the project 

workforce locally. The company is working internally and with employment and training organisations 

to identify strategies to increase opportunities for local workers to gain employment and training on 

the project. 

The extent to which other major employers (i.e., ExxonMobil and Australian Department of Defence) 

operating in the region were able to employ locally was reviewed. The results indicated that both 

major employers had a workforce largely (between 85 and 92%) made up of local employees.  
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The presence of the project in the region has the potential to attract employees away from local 

agricultural and horticulture enterprises, due to the higher earning potential and full-time employment. 

Workers on the project are expected to earn on average around $101,000 per annum. When 

compared to the average wage for the local area of about $49,000, the net economic benefit for each 

employee would be approximately $52,000.  

Proposed mitigation  

In addition to the mitigation measures proposed above, the following measures will be implemented 

during construction and operation of the project: 

Standard mitigation 

• Opportunities will be provided for apprentices to work on the project and work with support 

networks such as the Australian Apprenticeship Support Network to increase the likelihood that 

these apprentices will complete their program (SE40). 

• Education and training providers will be consulted to identify suitable work placement applicants 

and provide opportunities to work on the project (SE38).  

• Information sessions will be provided for potential employees, presentations given at career 

events and local schools, and careers counsellors will be engaged on job opportunities available 

on the project (SE41). 

• Partnerships will be formed with local labour hire providers to fill short-term and contract jobs 

(SE42).  

• A range of people working on the mine (including construction, operations and closure) and/or 

featured roles on the mine will be profiled to give people information on the types of roles 

available and general competencies and skills that are required. This information will be 

distributed to education and training providers and advertised in local newspapers to assist 

people in getting job ready (SE44).  

• Kalbar will work with GROW Gippsland to support local economic development, including (SE59): 

- Developing an individualised GROW Gippsland Action Plan with an annual statement of 

outcomes for publication on the GROW Gippsland website. 

- Sharing appropriate data to communicate regional procurement opportunities and track 

GROW Gippsland progress via a shared measurement framework. 

- Providing opportunities to grow local small to medium sized businesses – either as suppliers 

to our business, as partners, or as sub-contractors – to improve social outcomes. 

- Seeking opportunities to work with social enterprises and Aboriginal businesses in the region 

that deliver social outcomes as part of doing business, either directly or as part of our supply 

chain. 

- Collaborating with other GROW members to identify opportunities to work together to 

increase opportunities for people with barriers to work and support economic participation in 

our region. 

• Organisations such as the GLaWAC and GEGAC will be engaged on opportunities to encourage 

local Indigenous youth to conduct training and/or apprenticeships; employment and commercial 

opportunities on the project will also be discussed (SE60).  

• A database will be maintained of people interested in working on the project through which 

upcoming opportunities can be proactively promoted to subscribers (SE61). 
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• Skill shortages and training requirements will be identified to allow local people to gain 

qualifications within these areas. Ongoing training will be encouraged and supported through local 

partnerships with a view to keep abreast of the changing landscape of the mining industry (SE46). 

Additional mitigation 

• Local applicants will be targeted for employment opportunities on the project, working with GROW 

Gippsland and other organisations, including to encourage applicants from disadvantaged or 

vulnerable groups (SE39). 

• A labour force strategy will be prepared in consultation with local employment networks prior to 

construction commencing; including targeted strategies to manage potential impacts of project 

employment on other sectors (SE47). 

• All agricultural landholders within 2 km of the project area will be consulted to understand where, 

when and how the local road network is used for the transport of machinery and stock so that 

strategies can be introduced to reduce potential impacts (SE37). 

Summary of residual impacts 

A summary of residual impacts on livelihoods, employment and training values during construction 

and operations with standard and additional mitigation measures in place include: 

• Crops and livestock: The project will directly impact 19 landholders with agricultural and forestry 

operations within the project area. These affected landholders will be compensated for the loss of 

access to their properties and associated impacts on productivity and livelihood in accordance 

with Victorian legislation. The project is not expected to significantly impact water quality and the 

availability of water for agricultural and horticultural production.  

• Livelihoods: Farming practices are not expected to be impacted due to the proposed changes to 

road infrastructure and increased vehicle movements, and the livelihoods of surrounding 

residents are not expected to be impacted.  

• Employment and training: The project is expected to generate 200 direct jobs during 

construction and operation. A further 200 indirect jobs are expected to be generated in ancillary 

industries that supply the mine. The project is expected to attract labour away from horticultural 

and agricultural enterprises given the difference in earnings for a comparable competency level. 

Additional mitigation measures, such as preparing a labour force strategy (see SE47), will be 

implemented to manage potential impacts of project employment on other sectors. 

9.13.3.5 Infrastructure and services 

The project could impact on socioeconomic values relating to infrastructure and services for adjacent 

residents and those living within 10 km of the project area and in the broader landscape. This includes 

recreational facilities, healthcare and education services, community facilities and emergency 

services.  

Issues and potential impacts 

The main issue and potential impact relating to infrastructure and services considered is: 

• Over-stretched community services and decreased access for people living in the region, due to 

increased demand from the project workforce. 
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The increased demand for social services and social and recreational infrastructure during 

construction and operation of the project has the potential to impact on service levels, response times 

and the condition of infrastructure.  

The majority of the construction and operation workforce will be sourced from the Gippsland region 

and less than 50 non-local workers would be expected to access social services and infrastructure. 

Discussions with Gippsland Lakes Community Health indicated that in many cases they can adjust 

the level of services they provide according to population levels (Medson pers com., 2019). 

Bairnsdale Regional Health Service indicated that an increased demand from non-local workers has 

the potential to put increased pressure on general practitioner services, which are already 

experiencing difficulty meeting current demand (Hayles pers. com., 2019). In turn, demand for 

emergency services may increase as people may visit the emergency department in hospital for 

non-critical conditions if they are unable to get an appointment with a general practitioner. 

Increased demand for primary care services from non-local workers, such as dental, physiotherapy, 

diabetes support may also affect service levels for local people given that service providers are 

already struggling to meet current demand. 

Demand for recreational facilities in settlements and towns within 10 km of the project area including 

recreation reserves and facilities and playgrounds have the potential to experience increased use 

from the influx of non-local workers and their families during project operation. The small number of 

non-local workers expected to move to the area, most likely in towns such as Bairnsdale, Stratford 

and Sale, means that impacts on these facilities are expected to be minimal. 

Proposed mitigation 

In addition to the mitigation measures previously proposed, the following measures will be 

implemented during the construction and operation of the project: 

Standard mitigation 

• Pre-employment medicals and drug testing will be conducted through contracts with local 

hospitals or medical practices (SE49). 

Additional mitigation 

• Local health service providers, education providers and relevant support networks will be 

engaged with prior to construction, and on a six-monthly basis during construction and operation, 

to monitor and identify strategies to manage any potential peaks in demand (SE50). 

• A review of the existing capability of emergency services and potential future requirements for 

these services will be completed in consultation with East Gippsland and Wellington shires and 

emergency service providers (SE62). 

• Best practice, evidence-based health and wellbeing programs will be investigated in collaboration 

with East Gippsland and Wellington shires councils (SE64).  

Summary of residual impacts 

A summary of residual impacts on infrastructure and service values during construction and 

operations with standard and additional mitigation measures in place include: 

• Over-stretched community services: The project is not expected to increase pressure on 

community services as the majority of the construction and operation workforce will be sourced 

from the Gippsland region, and less than 50 non-local workers would be expected to access 
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social services and infrastructure. The small number of non-local workers expected to move to the 

area is not expected to increase demand for recreational facilities in settlements and towns within 

10 km of the project area.  

9.13.3.6 Housing and accommodation 

The project could impact on socioeconomic values relating to housing and accommodation availability 

and affordability for adjacent residents and those living within 10 km of the project area. This includes 

short-term and rental accommodation.  

Issues and potential impacts 

Issues and potential impacts relating to housing and accommodation are: 

• Increased demand for housing and short-term accommodation from project workforce during 

construction affects housing availability/affordability for residents in the region. 

• Increased demand for housing and short-term accommodation from project workforce during 

operations affects housing availability/affordability for residents in the region. 

Housing availability and affordability 

The influx of non-local workers associated with project construction and operation has the potential to 

increase demand for housing. Such demand could affect availability and affordability of housing to 

people living in the region, and with it the lifestyle residents currently enjoy.  

Construction workers who relocate to the region are expected to do so on their own rather than with 

their family due to the short-term nature of the work (approximately two years). Given the competitive 

housing market, the increased demand for accommodation may affect the availability and affordability 

of rental and short-term accommodation in the local area during construction.  

During project operations, the relatively small number of non-local workers, means it is unlikely that 

the increased demand for housing will impact on housing availability and affordability for people living 

near the project area or within the broader landscape. 

Proposed mitigation  

In addition to the mitigation measures previously proposed, the following measures will be 

implemented during the construction and operation of the project: 

Standard mitigation 

• A housing strategy will be developed in consultation with local housing support agencies prior to 

construction commencing to identify targeted strategies associated with accommodating the non-

local workforce (SE53). 

Additional mitigation 

• Targeted strategies will be implemented to reduce potential impacts on housing availability and 

affordability during construction; including for example working with East Gippsland and 

Wellington shires to source holiday homes that could be rented to workers during the construction 

period, and/or assisting community housing agencies in securing short-term accommodation for 

use as crisis accommodation during construction (SE52). 

• Workers living in long-term accommodation will be encouraged to share with other project 

workers (SE54). 
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Summary of residual impacts 

A summary of residual impacts on housing and accommodation values during construction and 

operations with standard and additional mitigation measures in place include: 

• Housing availability and affordability: Given the competitive housing market, the increased 

demand for accommodation due to construction workers may affect the availability and 

affordability of rental and short-term accommodation in the local area during construction. 

Additional mitigation measures, such as encouraging workers to share accommodation (see 

SE54), will be implemented to manage potential impacts to housing availability and affordability. 

During project operations, the relatively small number of non-local workers, will reduce the 

demand for housing and will not materially impact on housing availability and affordability for 

people living near or surrounding the project area. 

9.13.4 Impact assessment – closure  

Key socioeconomic impacts during mine closure relate to the loss of income and employment. As the 

project transitions from operation to closure, opportunities associated with the supply of goods and 

services to the project and employment will decline. Kalbar will implement a range of measures to 

reduce potential impacts associated with a loss of employment and income, for example, through 

targeted employee and contractor support to assist with the transition to closure. These measures will 

be implemented through a formal closure communications strategy which will be developed in 

consultation with East Gippsland and Wellington shires and local businesses and suppliers. 

The unplanned closure of mining operations will also result in the loss of employment and income for 

businesses supplying goods and services to the project. This may occur temporarily or permanently. 

In the event of a temporary unplanned closure, Kalbar will be required to prepare a suspension plan in 

accordance with the MRSD Act that outlines interim management measures to be adopted. These 

measures would aim to reduce potential health and safety impacts and environmental harm, and to 

maintain effective communication with employees and service providers.  

In the event of permanent unplanned closure of mining operations, a final closure report will be 

prepared, and a formal project closure communications strategy implemented. A review will be 

conducted of the closure cost liability and funds for closure sourced from Kalbar’s closure provision 

accounts. 

Community members have also raised concerns over Kalbar’s ability to effectively rehabilitate the 

land and return it to its former land use and productivity levels. Kalbar has prepared a draft mine 

rehabilitation plan (see EES Attachment I) which sets out the issues relating to rehabilitation and 

actions required to be addressed during and following mining operations. The draft mine rehabilitation 

plan will need to be approved by the Minister prior to construction commencing. 

The project will develop new infrastructure and upgrade existing infrastructure to support mining 

operations. These works include construction of a lined freshwater storage dam capable of holding up 

to 2.2 GL of water, a water pipeline from the Mitchell River to the freshwater storage dam and from 

the borefield to the freshwater storage dam, a 66 kV powerline and possible construction of the 

Fernbank East rail siding to the south of the project area.  

Roads will also be diverted, realigned, re-constructed and/or enhanced prior to mine commencement, 

during operations and as a part of final rehabilitation. Kalbar has committed to turn the area of pine 

plantation within the project area to pasture and native vegetation. Kalbar has also committed to 

establish a 200 ha area between the project area and the Fingerboards intersection with endangered 
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native grassy woodland EVC following the cessation of mining (subject to the views of other 

stakeholders). 

Depending on the outcomes of discussions with relevant stakeholders, such infrastructure could be 

left in place following project closure for ongoing use by the local community. Former employees of 

the project will benefit from improved skills and experience which is likely to improve their future 

employment opportunities. 

9.13.4.1 Summary of residual impacts 

A summary of the residual impacts that will, or are likely to occur, during closure of the project will 

include: 

• Planned closure: Opportunities associated with the supply of goods and services to the project 

and employment will decline during closure. Kalbar will implement a range of measures to reduce 

potential impacts associated with a loss of employment and income, for example, through 

targeted employee and contractor support to assist with the transition to closure. Kalbar is also 

committed to restoring the project area to pre-mining land use and productivity levels. This will be 

achieved through measures outlined in the draft mine rehabilitation plan that will may occur 

temporarily or permanently. In the event of a temporary unplanned closure, a suspension plan will 

be prepared in accordance with the MRSD Act that outlines interim management measures to be 

adopted. In the event of permanent unplanned closure, a final closure report will be prepared, and 

a formal project closure communications strategy implemented. A review will be conducted of the 

closure cost liability and funds for closure sourced from Kalbar’s closure provision accounts. 

9.13.5 Human health impact assessment 

This section provides a summary of potential human health impacts associated with project activities 

during construction, operation and closure. This section draws on the findings of the Human Health 

Risk Assessment undertaken as part of the EES (Appendix A015).  

To identify which receptor groups may potentially be exposed to contaminants released as a result of 

the project, an exposure pathway identification process was followed as described in 

Section 9.13.1.4. The areas of interest were selected based on proximity to mining activities, 

downstream discharge or runoff to water ways and location within prevailing wind direction from the 

project. Four receptor populations were identified, namely regional residents, horticultural farmer 

populations, transport route residents and recreational users of waterways.  

9.13.5.1 Issues and potential impacts 

Potential issues and impacts relating to human health include: 

• Emissions of fine particulate matter, dust and exhaust gases from project related activities 

resulting in human health impacts for regional residents and transport route residents.  

• Contamination of surrounding soil and crops from deposition of radionuclides resulting in human 

health impacts to regional residents and horticultural producers.  

• Contamination of surrounding water sources, including surface water, rainwater tanks and dams 

and groundwater, from deposition of metals and radionuclides resulting in human health impacts 

to regional residents and recreational users.  

Each of these potential issues and impacts are discussed further below.  
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Air quality  

As discussed in Section 9.4: Air Quality, project related activities will potentially generate additional 

offsite particulate matter, dust and exhaust gases. An air quality assessment was undertaken to 

determine the potential impacts of the project on the existing air quality. The findings of the dispersion 

modelling indicate that dust deposition rates and ground-level concentrations of particulate matter and 

exhaust gases will comply with relevant legislative requirements with appropriate mitigation measures 

in place (see Section 9.4: Air quality). 

Soils and crops 

As discussed in Section 9.7: Radiation, concerns were raised regarding potential adverse health 

impacts to members of the public from contamination of soil and crops from the deposition of 

radionuclides. A radiation impact assessment was conducted to evaluate potential impacts from 

radiation as a result of the project. The radiation modelling results indicate that the estimated annual 

radiation doses from consumption of vegetables in years 10 and 20 of operations is only slightly 

greater (<0.0000029 Sv) than the baseline levels and well within legislative limits (see Section 9.7: 

Radiation).  

A secondary exposure pathway was also modelled in which an individual is exposed to elevated 

levels of radionuclides through consumption of contaminated soil. Based on a conservative (and 

unlikely) ingestion rate of 50 mg/day of soil, the annual dose to a member of public through this 

pathway would be 0.0000012 Sv. This level would have a negligible effect on human health. 

Water sources 

As described in Section 9.2: Groundwater and Section 9.3: Surface water, project activities could 

potentially result in the contamination of groundwater and surface water sources, including rainwater 

tanks and dams, with consequent impacts to regional residents and recreational users.  

A groundwater impact assessment was undertaken to evaluate the potential for contaminants to 

migrate to groundwater as a result of project activities. Predicted concentrations of dissolved metals 

associated with fines tailings, HMC and overburden soils were all below the screening criteria for 

drinking water and recreational water, and therefore not considered a risk to potable groundwater 

supply. Additional modelling of contaminant tracking indicates that mining activities would not result in 

the groundwater flowing in the direction of the Woodglen ASR site, and no impacts to potable water 

were predicted (see Section 9.2: Groundwater). 

A surface water impact assessment was undertaken to evaluate the potential for contaminants to 

migrate to surface water as a result of project activities. Modelling results indicate that the release of 

mine contact water from water management dams will not increase contaminant concentrations in 

Mitchell or Perry River above background levels for sediment, nutrients and heavy metals (see 

Section 9.3: Surface water).  

A baseline rainwater tank assessment of rainwater collection, distribution and storage systems at 11 

selected residential properties was undertaken in August and September 2019. Based on average 

concentrations, no exceedances of the adopted health screening criteria for drinking water were 

identified. Using dust deposition rates, the predicted concentrations of deposited dissolved metals in 

rainwater tanks as a result of the project was estimated. The maximum predicted concentration in an 

offsite rainwater tank is expected to be <1 x 10-10 mg/L per year, which is negligible.  

Dust deposition on dams and other surface water storage facilities may occur as a result of the 

project. The predicted dust deposition rates are within air quality criteria levels, and exposure to 
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contaminants are expected to be minimal, particularly where filters are in place for sensitive water 

uses, such as drinking and domestic purposes.  

9.13.5.2 Proposed mitigation 

Relevant EES sections include mitigation measures specific to dust deposition (Section 9.4: Air 

quality), radiation (Section 9.7: Radiation), groundwater (Section 9.2: Groundwater) and surface water 

(Section 9.3: Surface water). 

9.13.5.3 Summary of residual impacts 

The HHRA determined that future exposures to chemicals of potential concern in air, groundwater 

and surface water, soils or sediments as a result of the project were not substantially different to 

baseline conditions. Mitigation measures proposed in the relevant management plans are predicted to 

minimise the release of contaminants, and consequently reduce potential impacts to receptor groups. 

The results from the assessment of potential exposures to the identified human receptor population in 

offsite areas is presented in Table 9.85.  

Table 9.85 Modelled human health impacts from project activities 

Source Contaminant Relevant receptors Construction Operation / 
rehabilitation 

Air 

Fine particulate 
matter 

PM10 Regional residents Additional mitigation measures may be 
required on certain days where 

meteorological conditions indicate a 
greater potential for dust migration offsite. 

PM2.5, Below criteria. Below criteria. 

Respirable 
crystalline silica * 

Below criteria. Below criteria. 

Metals Below criteria. Below criteria. 

Radionuclides Low 

Dust Deposition Low 

Exhaust gases NO2, SO2 Transport route 
residents 

Negligible 

Regional residents Negligible 

Ambient air Radiation Transport route 
residents 

Negligible 

Regional residents Negligible 

Soil  

Topsoil  Metals Regional residents NA ‡ NA ‡ 

Radionuclides NA ‡ Low post 
rehabilitation. 

Crops Radionuclides † Horticultural farmers Low 
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Source Contaminant Relevant receptors Construction Operation / 
rehabilitation 

Water 

Surface water Metals Regional residents Low 

Recreational users Low  

Radionuclides Regional residents Low  

Recreational users Low  

Rainwater tanks 
and dams 

Metals Regional residents Negligible 

Recreational users 

Groundwater Metals Regional residents Low  

Recreational users Low  

Radionuclides Regional residents Low  

Recreational users Low  

* Measured as PM2.5. 
† Based on quantitative assessment undertaken by SGS (2020). 
‡ No exposure pathway exists between source and receptor group. 

9.13.6 Conclusion 

Potential impacts were assessed on socioeconomic values as a result of project activities during 

construction, operation and closure. The assessment focussed on residents adjacent to and within 

10 km of the project area and in the broader landscape. The project will be managed to avoid or 

reduce to low levels potential impacts on surrounding socioeconomic values. 

The project will create divisions in the community between those who support it and those who are 

against it, which may affect community cohesion and influence how residents interact. Surrounding 

businesses, including tourism establishments, are not expected to be impacted by the project. The 

presence of the project in the region has the potential to influence property values nearby and in the 

broader landscape. The influx of workers during construction will increase demand for 

accommodation which may affect the availability and affordability of rental and short-term 

accommodation in the local area. 

The total net economic benefit from the project is estimated to be $392.4 million in net present value 

terms. This amount includes $158.9 million in direct benefits to the state of Victoria and $234.4 million 

in indirect benefits associated with higher wages and benefits to local Victorian suppliers. The project 

is expected to generate 200 direct jobs during construction and operation. A further 200 indirect jobs 

are expected to be generated in ancillary industries that supply the mine. Kalbar has made 

commitments to maximise potential socioeconomic opportunities associated with the project. 

The HHRA determined that future exposures to chemicals of potential concern in air, groundwater 

and surface water, soils or sediments as a result of the project were not substantially different to 

baseline conditions. 


