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1  INTRODUCTION 

Daunia Mine (DNM, the Mine) is an open-cut coal operation located approximately 

65 kilometres (km) east of Moranbah in Queenslandôs Bowen Basin. Mining activities are 

conducted under three Mining Leases (MLs); ML1781, ML70115 and ML70116. In December 

2025, ML application (MLA) MLA700085 (formerly EPC 27334; EPC 1951) was submitted for an 

area to the west of, and immediately adjacent to ML 1781. Activities on the new lease will 

comprise the construction and operation of an Out of Pit Dump (OOPD) and associated 

infrastructure. 

DNM operates under Environmental Authority (EA) EPML00561913, held by Whitehaven Daunia 

Pty Ltd. Under the Environmental Protection Act 1994 (the EP Act), the EA holder is required to 

submit a Progressive Rehabilitation and Closure (PRC) Plan. 

This Void Closure Plan (VCP) has been prepared as an appendix to the PRC Plan in accordance 

with the Department of Environment, Tourism, Science and Innovation (DETSI) Statutory 

Guideline PRC Plans (version 3.01, dated 16 September 2024). The VCP addresses closure 

planning for the residual voids associated with the Mine. These residual voids include Titan 

North, Titan Central, Titan East and Pandora. Residual voids comprise both areas with a Post 

Mining Land Use (PMLU) and areas designated as Non-use Management Areas (NUMAs). As the 

Titan East and Titan Central residual voids are adjacent to each other, the NUMA for these 

residual voids becomes one contiguous area. Therefore, the final landform comprises four 

residual voids and three NUMAs. 

The PRC Plan must demonstrate that the size of NUMAs and their potential for environmental 

harm have been minimised. The location and extent of the NUMAs within the residual voids 

have been refined to minimise their dimensions. 

This VCP includes technical assessments led by Environmental Resources Management 

Australia Pty Ltd (ERM), including PHREEQC-based geochemical modelling and limnology 

modelling to evaluate long-term water quality of each residual void. These assessments use 

water balance outputs provided by WRM Water & Environment (WRM), which are summarised 

in this document and applied as inputs to the water quality modelling. The overall aim is to 

ensure the final voids are safe, stable and non-polluting. 

1.1  PURPOSE AND OBJECTIVES 

DNM currently contains multiple mining pits at different operational stages. At closure, these 

pits will be consolidated into four (4) residual voids: Titan North, Titan Central, Titan East and 

Pandora, within the final landform design. These voids are pre-approved as NUMAs under the 

PRCP framework. 

The objective of this VCP is to outline an approach to achieving safe, stable and non-polluting 

residual voids at closure. This plan also supports the broader rehabilitation strategy by aiming 

to: 

Å Reduce environmental and safety risks associated with the residual voids and surrounding 

NUMA areas; 

Å Minimise the need for ongoing active management post-closure; and 

Å Prevent unmitigated access by people and livestock. 
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This document addresses the requirements of sections 3.4 and 3.6.3 of the PRC Plan Guideline 

as outlined in Table 1-1 below. 

TABLE 1-1 ALIGNMENT OF VCP SECTIONS WITH REQUIREMENTS UNDER THE PRCP 

GUIDELINE 

Reference in PRCP 
Guidelines 

Content Summary Section in this VCP 

Section 3.4 ï Voids in flood 
plains 

Voids in flood plains must be 
rehabilitated to a stable 
condition to be approved in the 
PRCP schedule. 

Not applicable; no residual 
voids are situated within a 
flood plain. 

Flood plain modelling is 

required in accordance with 

ARR 2019 and must exclude 
artificial features. The flood 
plain model report must 
include specific technical 
details (e.g. model inputs, 
groundwater influence, spatial 
data, calibration). 

Section 5 ï Flooding 

Assessment 

All voids in flood plains must 
have an associated PMLU and 
be identified in the PRCP 
schedule. 

Not applicable; no residual 
voids are situated within a 
flood plain. 

Transitional arrangements 

apply to pre-existing NUMAs in 
land outcome documents. 

Section 3.1 ï Transitional 

Arrangements 

The PRC plan must 
demonstrate how void 
locations minimise 
environmental risk. 

Section 3.1.2 ï Impact of Void 
Location on Environmental 
Risks 

Section 3.6.3 ï Voids Options available for 
minimising final void area and 

volume (where a final void is 
proposed). 

Section 3.1.1 ï Void Extent 

Minimisation 

Proposed final dimensions of 
the void (i.e. depth, length and 

width). 

Section 3.2 ï Designs of Voids 

Pit wall geotechnical and 
geochemical stability, 

considering the effects of long-
term erosion and weathering of 
the pit wall and the effects of 
significant hydrological events. 

Section 7 ï Geotechnical 

Stability 

Proposed final slope angles of 
highwall, low wall and end 
walls of each final void. 

Void hydrology, addressing the 
long-term water balance and 

water level in the voids, 
stratification connections to 
groundwater resources and 
potential for overflow. 

Section 4 ï Groundwater and 

Section 5.3 ï Pandora Hydraulic 

Assessment 
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Reference in PRCP 

Guidelines 

Content Summary Section in this VCP 

Groundwater modelling to 
determine whether the void is 
acting as a sink or a source for 
groundwater. 

Section 4 ï Groundwater 

A water balance study 

including an assessment of 
void surface and groundwater 
interactions such as:  
Å groundwater 
lowering/reduction in 
hydraulic head (from new 

voids);  

Å cones of depression and 
associated impacts; 

Å the drainage and flooding 
behaviours of surface 
waters in the vicinity of the 
void;  

Å the potential extent of 
flooding and implications of 
interactions with the void;  

Å a conceptual model that 
incorporates all projected 
inflows, outflows and 
recharge rates;  

Å water storage and long-

term water balance;  
Å each of the major water 
fluxes into and out of the 
void; and 

Å the sources of surface 

water within the mine 
catchment that are likely to 
influence the water quality 
in the void. 

Section 5.3 ï Pandora Hydraulic 

Assessment 

 

Predicted water quality in the 
long-term including potential 
stratification. 

Section 8 ï Geochemical 

Stability 

A 3D void design plan. Section 3.2 ï Designs of Voids 

Rehabilitation strategies. Section 9.1 ï  Void 

Rehabilitation 

1.2  RELEVANT GUIDELINES AND LEGISLATIONS 

This VCP has been developed in accordance with the legislative and regulatory framework 

applicable to mine closure and residual voids in Queensland. The following documents have 

informed the preparation of this plan: 

Å Environmental Protection (EP) Act 1994 (Qld):   

The primary legislation governing environmental protection, including requirements for 

progressive rehabilitation and mine closure. 

Å Progressive Rehabilitation and Closure Plan Guideline, Version 3.01 (September 2024):  

Provides the required structure and content for PRC plans. 
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Å Environmental Authority (EA) (EPML00561913), dated 03 November 2025: Defines site-

specific conditions for environmental management, residual voids and rehabilitation 

activities at DNM. 

Å According to Condition E9 of the EA: 

Å ñResidual void outcome 

Å Complete an investigation into residual voids and submit a report to the administering 

authority proposing acceptance criteria and landform design criteria for departmental 

review and comment. On acceptance of the criteria proposed in the Residual Void 

Management Plan, the criteria must be specified in the environmental authority. 

Å The investigation must at a minimum include the following: 

Å a) a study of options available for minimising final void area and volume; 

Å b) develop design criteria for rehabilitation of final voids; 

Å c) a void hydrology study, addressing the long-term water balance in the voids, 

connections to groundwater resources and water quality parameters in the long term; 

Å d) a pit wall stability study, considering the effects of long-term erosion and weathering of 

the pit wall and the effects of significant hydrological events; 

Å e) a study of void capability to support native flora and fauna; and 

Å f) a proposal/s for end of mine void rehabilitation success criteria and final void areas and 

volumes. 

Å These studies will be undertaken during the life of the mine and will include detailed 

research and modelling.ò  
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2  SITE OVERVIEW 

DNM is an open-cut strip mining operation that uses truck, shovel and dozer fleets to produce 

metallurgical coal. The majority of mining activities occur within ML1781 and ML70115. 

ML70116, located to the west of the active pits, contains supporting infrastructure including 

the coal handling and preparation plant (CHPP), New Chum Creek and a rail corridor. 

The mining process includes vegetation clearing, topsoil removal and stockpiling and drilling 

and blasting of overburden or interburden where required. Excavators, dozers and haul trucks 

are used to strip and relocate overburden and interburden material, most of which is backfilled 

into previously mined voids. Raw coal is hauled to the run-of-mine (ROM) area at the CHPP or 

to designated stockpile areas. Product coal is transported by conveyor to the Train Load-Out 

facility at the Stanmore SMC Pty Ltd Red Mountain Infrastructure area and subsequently railed 

to the Hay Point Coal Terminal for export. CHPP fine and coarse rejects are co-disposed within 

mining spoil. 

DNM commenced operations in 2013. Based on the current mine plan, mining is expected to 

cease in 2042. The proposed final landform of DNM is shown in Figure 2-1. 

A description of the site setting, climate, hydrology and geology within and around the DNM 

site is provided in the main PRC Plan document and is not repeated here. 
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FIGURE 2-1 PROPOSED FINAL LANDFORM 
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3  PROPOSED RESIDUAL VOIDS 

This section describes the location, dimensions and characteristics of residual voids to 

be retained at closure. It is required under the PRCP Guideline to justify why full 

rehabilitation is not feasible. 

This section also addresses: 

Å Options considered for minimising the final void area and volume. 

Å Proposed final dimensions of each void, including depth, length and width. 

Å A 3D design plan illustrating the final landform configuration. 

Å In addition, to support the requirement that void locations minimise environmental 

risk, this section includes: 

Å A conceptual site model illustrating key environmental and geotechnical 

interactions. 

Å An ecological impact assessment identifying potential impacts to flora, fauna and 

habitats. 

Å An assessment of groundwater environmental values, including beneficial uses and 

connectivity. 

Å An assessment of surface water environmental values, including potential impacts 

to downstream environments. 

This section outlines the characteristics of the residual voids at DNM that will remain post-

mining. Residual voids include both areas of PMLU and NUMAs. The four residual voids to 

remain post-mining include: 

Å Titan North; 

Å Titan Central;  

Å Titan East; and 

Å Pandora. 

Whilst there are four residual voids, the NUMA within the Titan East and Titan Central residual 

voids is contiguous resulting in only three NUMA areas within the final landform. This section 

presents a Conceptual Site Model (CSM), a summary of ecological assessment findings and a 

review of groundwater environmental values (EVs) relevant to the post-mining landform. 

The proposed residual voids at DNM are authorised under Schedule E, Condition E9 of the EA 

(EPML00561913), which serves as the primary Land Outcome Document (LOD). Accordingly, 

these voids are being transitioned as pre-approved NUMAs under the PRC Plan. 

Flood modelling indicates that the proposed residual voids are not going to be subject to 

inundation from floodwaters (refer to Section 5 for further detail).  

3.1  TRANSITIONAL ARRANGEMENTS 

EPML00561913, recorded as a Land Outcome Document (LOD), notes that residual voids are 

approved under NUMA provisions but does not identify their specific locations. Therefore, flood 

plain modelling for the DNM residual voids under the PRCP Guideline is required. The results of 

this modelling is presented in Section 5. 
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3.1.1  VOID EXTENT MINIMISATION 

The total proposed NUMA area at DNM has been reduced from its original design concept of 

503 ha to 431 ha. This was achieved by allowing for progressive backfilling of final voids, 

resulting in the complete filling of Atlas West, Atlas East, Calypso Central, Skoll and Titan West 

pits. Consequently, only Titan North, Titan Central, Titan East and Pandora will remain as 

residual voids in the final landform. Note that Titan Central and Titan East are located within a 

single NUMA, resulting in a total of three NUMA areas across the site.  

The EA is the primary LOD for the Daunia Mine and identifies final voids as an approved 

outcome without prescribing their size or location. While the Environmental Impact Statement 

(EIS), Supplementary Environmental Impact Statement (SEIS) and Coordinator-Generalôs 

Evaluation Report provide historical context for the project, the EA remains the governing 

approval for land outcomes under the EP Act. Accordingly, the PRCP Schedule is not required to 

replicate information or assumptions contained in those earlier documents but must 

demonstrate how the total area and location of final voids have been designed to minimise 

environmental risks, consistent with section 754(4) of the EP Act. 

Since the Coordinator-Generalôs Report was prepared, several amendments to the Daunia EA 

have resulted in changes to the mine footprint over time. As mining has progressed, the 

previous operator developed a more refined understanding of the siteôs technical 

characteristics, which now informs ongoing final landform planning undertaken by Whitehaven.  

Having regard to these developments, Whitehaven considers that the NUMAs have been 

designed to minimise the overall extent of the final voids and ensure the outcome minimises 

risks to the environment. 

3.1.2  IMPACT OF VOID LOCATION ON ENVIRONMENTAL RISKS 

In accordance with the PRCP guideline, this Void Closure Plan provides justification for the 

selected residual void locations and demonstrates how they minimise long-term risks to the 

environment. 

The placement of each residual void has been determined through an integrated assessment of 

hydrology, hydrogeology, geotechnical stability, land use compatibility and environmental 

values. The final locations reflect a balance between operational feasibility and environmental 

performance, as outlined below: 

Å Surface water value: Residual voids have been positioned outside the modelled 0.1% 

Annual Exceedance Probability (AEP) and Probable Maximum Flood (PMF) floodplain 

extents. Final landform levels are well above predicted peak flood levels, which prevents 

flooding risk and subsequent uncontrolled discharge to the environment. 

Å Groundwater-dependent ecosystems: Hydrogeological modelling indicates that the 

selected void locations do not intersect with known GDEs. This minimises the potential for 

degradation of connected ecological receptors. 

Å PMLU compatibility: The positioning of the voids supports landform drainage, landform 

surface stability and visual integration with the surrounding post-mining landscape. 

Å Water quality risk management: The geochemical stability of the Pandora void has 

been modelled to identify likely water quality conditions. This modelling has considered 

geochemistry of the highwall, geochemistry of inflow sources (groundwater, catchment 
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runoff), rainfall and evaporation. No off-site discharge is predicted under the proposed 

closure configuration. 

3.1.3  ALTERNATIVE PMLUS 

Residual voids at DNM are proposed to remain as long-term water bodies post-closure. 

Alternative PMLUs were considered as part of the closure planning process, such as 

partial/complete backfilling and land-based rehabilitation. These options were assessed in the 

context of geotechnical feasibility, available spoil volumes, final landform configuration and 

environmental performance. 

Complete backfilling was found to be impractical due to insufficient spoil volumes, significant 

additional disturbance to adjoining landforms and excessive economic implications.  

As such, the proposed use of voids as permanent, stable water bodies is considered the most 

practicable, safe and environmentally acceptable post-closure option.  

3.2  DESIGNS OF VOIDS 

Table 3-1 summarises the key physical characteristics and geometric configurations of the 

proposed residual voids based on the final landform design shown in Figure 2-1.  

Three-dimensional (3D) designs of the Titan North, Titan East and Pandora residual voids are 

presented in Figure 3-1. 

Residual voids comprise both PMLU areas and NUMA areas. The NUMA boundaries have been 

designed to maximise the extent of land that can be safely assigned a PMLU (Section 9.1.1). 

The total surface area of all NUMAs is 431 ha with the remaining residual void area allocated to 

a PMLU. 

TABLE 3-1 RESIDUAL VOID DIMENSIONS 

Attribute Unit Titan East Titan North Pandora Titan 
Central 

Indicative 

maximum length 

m 1,085 1,048 1,680 395 

Indicative 
maximum width 

330 1,276 1,550 165 

Maximum depth 104 76 134 18 

Void catchment 
area 

ha 185.1 513.6 827.4 38.8 

Indicative surface 

area of void 

55 192 450 6 

Residual void spill 
level 

mAHD 220 210 190 210 

Source: WRM 2026b, Table 2-1. 
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FIGURE 3-1 3D DESIGN OF DNM RESIDUAL VOIDS 

 

 

Titan East 

 

Titan North 

 

Pandora 
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3.3  CONCEPTUAL SITE MODEL 

The post-closure CSM is presented in Figure 3-2 and Figure 3-3. The CSM predicts the 

formation of residual void lakes, with water levels stabilising below both pre-mining 

groundwater levels and the shallow aquifers. 

The CSM shows a representation of the geological strata, groundwater flow regimes and key 

water balance processes. Inward hydraulic gradients into the voids will persist due to 

evaporation, preventing water outflow to surrounding units. The voids will capture incident 

rainfall, along with most seepage and catchment runoff from rehabilitated spoil. Minimal 

impacts are expected on surficial aquifers or environmental and human receptors after mining 

ends. 
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FIGURE 3-2 POST-CLOSURE CONCEPTUAL SITE MODEL OF THE GROUNDWATER SYSTEM (NORTHERN RESIDUAL VOIDS) (SLR, 2026) 
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FIGURE 3-3 POST-CLOSURE CONCEPTUAL SITE MODEL OF THE GROUNDWATER SYSTEM (PANDORA RESIDUAL VOID) (SLR, 2026) 
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3.3.1  ECOLOGICAL ASSESSMENT 

This section provides a brief ecological assessment with regards to potential impacts from the 

residual voids on the surrounding ecology. 

3.3.1.1 FLORA ASSESSMENT 

Most of DNM was cleared before mining began (SKM, 2008). Baseline Regional Ecosystem (RE) 

mapping is presented in Figure 3-4. At present, the landscape mostly consists of non-remnant 

grasslands dominated by buffel grass (Cenchrus ciliaris), with some regrowth of brigalow 

(Acacia harpophylla) and poplar box (Eucalyptus populnea) (BMA, 2024). 

Recent ecological surveys undertaken between 2021 and 2025 confirm that most vegetation 

within the MLA700085 area remains non-remnant due to historical clearing and grazing, with 

approximately 308 ha of non-remnant vegetation verified within the project site (SLR, 2025). 

Surveys have confirmed small patches of remnant and high-value regrowth (HVR) vegetation, 

mainly along the north-western edge of the site (ELA, 2015; 2016). More recent field 

verification surveys identified limited areas of remnant vegetation within and adjacent to the 

MLA700085area, including RE 11.3.3 (Eucalyptus coolabah woodland on alluvial plains), with 

additional remnant ecosystems occurring nearby but outside the main disturbance footprint 

(SLR, 2025). 

Two endangered REs have been identified at DNM: 

Å RE 11.4.9 ï Brigalow shrubland on clay plains. 

Å RE 11.9.5 ï Brigalow and Casuarina woodland on sedimentary rock. 

Both are listed as Category B Environmentally Sensitive Areas (ESAs) under the Environmental 

Protection Regulation 2019 (QG, 2019). Notably, RE 11.9.5 is located within the Titan Central 

pit and has since been disturbed by mining. Additional remnant ecosystems mapped within the 

broader site and surrounding areas include RE 11.3.1 (brigalow open forest on alluvial plains ï 

endangered) and RE 11.5.3 (poplar box woodland on sand plains ï least concern) (SLR, 2025). 

The MLA700085 area is located southwest of the existing MLs and borders the western margin 

of the Pandora residual void. Desktop and field assessments indicate that vegetation within the 

area is predominantly mapped as Category X non-remnant vegetation, although remnant 

ecosystems and Category B ESA vegetation occur within approximately 200 m of the area (see 

Figure 3-5). 

3.3.1.2 FAUNA ASSESSMENT 

Some state-significant fauna species are known or likely to occur on site: 

Å Ornamental snake (Denisonia maculata), found in brigalow habitat with gilgais and woody 

debris. 

Å Short-beaked echidna (Tachyglossus aculeatus), recorded in brigalow woodland with 

ephemeral wetlands. 

Å Rufous fantail (Rhipidura rufifrons), recorded in mature brigalow regrowth but typically 

prefers wetter forest types. 

Å Squatter pigeon (Geophaps scripta scripta), likely present due to suitable foraging habitat 

near permanent water. 
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Recent desktop and field assessments confirmed that several conservation-significant fauna 

species have potential to occur within the MLA700085area. Field surveys did not record any 

conservation-significant fauna species; however, as outlined above, the ornamental snake, 

squatter pigeon and short-beaked echidna are considered highly likely to occur based on 

habitat availability. The koala (Phascolarctos cinereus) has also been identified as having a 

moderate likelihood of occurrence in the broader area (SLR, 2025). 

3.3.1.3 ECOLOGICAL IMPACT ASSESSMENT 

The residual voids are not expected to pose a risk to nearby ecological values. Reasons 

include: 

Å The pit lakes will be hydraulically isolated from the surrounding area. However, the 

conceptual water balance model (Section 4.2) indicates a negative hydraulic gradient 

through spoil from the northern voids toward Pandora in the south. 

Å There is no connection to shallow aquifers, the Isaac River or REs. 

Å Seepage from spoil will be contained within the voids. 

Because RE 11.9.5 within the Titan North pit has already been mined, no direct ecological 

linkage remains at that location.  

Remnant vegetation and fauna habitats (presented in Figure 3-6) in other parts of the site are 

either upslope or outside the influence of the residual voids. 

The MLA700085 area and associated disturbance footprint occur primarily within previously 

cleared or non-remnant vegetation and do not intersect mapped protected areas, wetlands of 

high ecological significance or essential habitat. A regulated vegetation watercourse traverses 

the MLA700085 area; however, this is mapped as a low-impact (green) waterway and is not 

expected to be affected by residual void processes. 
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FIGURE 3-4 BASELINE REGIONAL ECOSYSTEMS (WHC, 2026) 
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FIGURE 3-5 GROUND-TRUTHED REGIONAL ECOSYSTEMS NEAR ML700085 (SLR, 2025) 
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FIGURE 3-6 BASELINE FAUNA HABITAT MAPPING   
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3.3.2  GROUNDWATER ENVIRONMENTAL VALUES 

The EVs for groundwater in the Isaac River catchment are defined under the Environmental 

Protection (Water) Policy 2009 (QG, 2018). These EVs help identify the uses and sensitivities 

of groundwater in the area. They are described in the Isaac River Sub-basin Environmental 

Values and Water Quality Objectives (DEHP, 2011). 

A review of the groundwater EVs and their applicability related to the DNM residual voids are 

summarised in Table 3-2. 

TABLE 3-2 GROUNDWATER ENVIRONMENTAL VALUES AT DNM 

EV Description Applicability at DNM 

Aquatic 
ecosystems 

Groundwater that supports 
ecological communities, such as 
wetlands or riparian areas. 

Applicable mainly to shallow alluvium near the 
Isaac River (~8 km south of DNM); these 
areas may be supported by groundwater.  
Near DNM, creeks are ephemeral and 

generally recharge groundwater. 

Irrigation Suitability for watering crops, 
pastures, parks or gardens. 

Potentially suitable in shallow alluvium, though 
no groundwater quality data is available.  
Deep Permian groundwater has high salinity 
(EC 2,600-21,000 ÕS/cm), limiting its 
suitability.  
No groundwater licences have been identified 

within 10 km of DNM. 

Farm supply Suitability for general domestic 

use on farms (excluding 
drinking water). 

Potentially suitable in shallow alluvium but 

limited by high salinity in deeper groundwater. 

Stock water Suitability for keeping livestock 
healthy. 

Limited potential due to elevated salinity in 
Permian aquifers. 

Primary 
recreation 

Water suitable for activities 
with direct human contact (e.g. 
swimming). 

Not applicable. There are no permanent 
surface water features or springs near DNM, 
and groundwater salinity exceeds drinking 
water guidelines. 

Drinking water Water that can be used as a 
raw source for drinking with 
minimal treatment. 

Not applicable due to high salinity in 
groundwater.  
No town water licences in the vicinity. 

Cultural and 
spiritual values 

The cultural, historical and 
aesthetic significance of water. 

Applicable. Palustrine wetlands and remnant 
vegetation along drainage lines south of DNM 
may hold cultural and aesthetic significance. 

Source: GHD (2022) 

Among all above listed EVs, the aquatic ecosystem EV is considered the most sensitive and 

important to protect at DNM. While groundwater at the site is not expected to directly support 

baseflow to surface waters, shallow alluvial aquifers south of the site may support ecologically 

significant systems during wetter periods. 

3.3.2.1 GROUNDWATER USERS 

A review of the Queensland Government Groundwater Bore Database (GWBD) in SLR (2026) 

identified 70 registered bores within a 5 km radius of DNM. Of these, 57 are recorded for 

groundwater monitoring and investigation purposes, 4 are recorded for water supply and 9 

have no recorded use. 
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One private landholder bore (BMB), located approximately 4 km east of the DNM, is included in 

the DNM groundwater monitoring network and is actively used for water supply. The bore is 

screened within the RCM interburden at depths of 30-50 m below ground level. Monitoring 

data indicates that extraction from this bore has a dominant influence on recorded water 

levels, with no discernible drawdown trend attributable to DNM operations. Given its distance 

from the mine and the absence of measurable effects in nearby monitoring bores, this bore is 

not considered at risk of mining-related impacts. 

Four unregistered landholder bores were also identified directly south of DNM from the 

combined GWBD and adjacent project bore census datasets (Olive Downs 2018; Moorvale 

South 2019; Winchester South 2020). These include two Knob Hill bores (Tertiary), the Winnet 

Bore (Alluvium) and Bore 9/House Bore (Alluvium, domestic use) located approximately 1 km 

south of the mine near the Isaac River. Available information indicates that Bore 9 is active, 

while the others are either inactive or used intermittently as back-up water supplies. 

A review of regional groundwater studies confirms that shallow groundwater associated with 

the Isaac River Alluvium is occasionally used by landholders south and southwest of DNM, 

primarily for stock and domestic supply. However, local DNM alluvial monitoring bores have 

remained dry since installation, indicating that groundwater resources in the immediate vicinity 

are limited and largely unsaturated. 

Overall, active groundwater use near DNM is minimal and confined to isolated private supply 

bores. Monitoring and model results indicate negligible potential for drawdown or quality 

impacts to existing groundwater users under both operational and post-closure conditions. 

3.3.2.2 GROUNDWATER DEPENDENT ECOSYSTEMS 

Groundwater dependent ecosystems (GDEs) rely on groundwater either permanently or during 

dry periods to support vegetation, aquatic life and ecological functions. A GDE is defined as an 

ecosystem in which plant and/or animal communities depend on the availability of 

groundwater, either permanently or periodically, to maintain ecosystem structure and function. 

The Bureau of Meteorologyôs (BoMôs) GDE Atlas maps ecosystems with high, moderate or low 

potential for groundwater interaction based on multiple lines of evidence. The GDE Atlas is 

intended as a regional-scale screening tool and represents a ñfirst passò indication of potential 

groundwater dependence rather than confirmation of GDE presence. 

Figure 3-7 displays the potential GDEs in and around DNM, as mapped by SLR (2026). It 

shows isolated areas of low potential GDEs near the northwestern edge of DNM, and moderate 

to high potential GDEs along the Isaac River and New Chum Creek to the southwest.  

The BoM GDE Atlas indicates that terrestrial vegetation associated with riparian zones of the 

Isaac River and tributaries has a high potential to be dependent on groundwater. Broader 

areas of the Isaac River floodplain are mapped as hosting terrestrial ecosystems with moderate 

to low potential to depend on groundwater, while the channel of the Isaac River and an 

adjacent unnamed drainage line are mapped as having a high potential to be dependent on the 

surface expression of groundwater. The Isaac River is ephemeral and flows approximately 26% 

of the time, indicating that there is no perennial groundwater-supported baseflow. 

Groundwater interaction is therefore expected to occur only intermittently, such as following 

significant rainfall when partial saturation of the alluvium may result in short-term baseflow or 

surface expression of groundwater within the channel. Alluvial groundwater may also support 

aquatic habitat within waterholes during no-flow periods, depending on their permanence. 
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A remote sensing study by 2rog (2021) found no terrestrial GDEs within the DNM site. The 

nearest potential terrestrial GDE was located approximately 7.3 km southeast of DNM at the 

confluence of North Creek and the Isaac River. 

Ground-truthing GDE investigations undertaken at nearby operations, including Isaac Downs 

(3D Environmental, 2019) and Poitrel Mine (3D Environmental, 2024), provide additional 

context relevant to the DNM area as they occur within the same hydrogeological setting. These 

studies indicate that terrestrial vegetation does not utilise groundwater from deeper confined 

aquifers associated with the Permian coal seams, and that interaction with groundwater is 

limited to shallow alluvial groundwater within riparian environments. 

The studies identified that vegetation interaction with groundwater is largely restricted to 

mature deep-rooted riparian tree species, particularly red gum woodland communities (e.g. 

RE11.3.25 dominated by Eucalyptus tereticornis or E. camaldulensis) fringing drainage lines 

and the modern river channel. Vegetation dependence on groundwater decreases significantly 

with increasing distance and elevation away from the channel, with vegetation on higher 

alluvial terraces generally showing little to no groundwater interaction. 

Other regional GDE studies, including those at Poitrel, Winchester South and Isaac Downs 

(Advisian, 2018; SLR, 2020; 3D Environmental, 2019), indicate that aquatic systems 

associated with the Isaac River are largely dependent on surface water, with any use of 

groundwater being facultative and short-lived. Groundwater beneath the floodplain and 

wetland areas occurs at depths of 10 to 20 m, and the generally high salinity of groundwater in 

the region limits its suitability for sensitive species. Riparian vegetation may use shallow 

groundwater during dry periods, but this use is likely facultative and short-lived. No stygofauna 

have been recorded near DNM, and the high regional groundwater salinity further limits 

ecological support for sensitive taxa. 

No stygofauna have been recorded near DNM, and the generally high salinity of groundwater in 

the region further limits ecological support for sensitive taxa. 

Overall, no confirmed moderate or high potential GDEs occur within the DNM site, and 

ecosystems in the surrounding area have only limited and localised reliance on groundwater, 

primarily within riparian zones immediately adjacent to the Isaac River channel. 
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FIGURE 3-7 GROUNDWATER DEPENDENT ECOSYSTEMS NEAR DNM (SLR, 2026) 
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3.3.3  SURFACE WATER ENVIRONMENTAL VALUES 

DNM is located within the Isaac Northern Tributaries sub-catchment of the Isaac River Sub-

basin, part of the broader Fitzroy Basin, as displayed in Figure 3-8. This sub-catchment is 

covered under the Environmental Protection (Water and Wetland Biodiversity) Policy 2019 (QG, 

2019) and the Isaac River Sub-basin Environmental Values and Water Quality Objectives 

(DEHP, 2011). The Isaac River ultimately flows into the Mackenzie River, then the Fitzroy River, 

discharging into the Coral Sea at Rockhampton. 

Table 3-3 presents EVs that apply to surface waters in the sub-catchment that includes the 

DNM residual voids. In summary, for all listed EVs, the risk of environmental impact is low 

under the planned landform design and water management strategy. 

TABLE 3-3 SURFACE WATER ENVIRONMENTAL VALUES IN THE VICINITY OF THE 

RESIDUAL VOIDS 

EV Description Applicability Related to Residual Voids 

Aquatic 
ecosystems 

Supports freshwater 
habitats and 
biodiversity. 

The Isaac River (Strahler order 6) is the only major 
watercourse near DNM. The Isaac River and nearby 
creeks (e.g. New Chum Creek, North Creek) are 

ephemeral and flow only after rainfall. However: 
Å Site runoff is captured via sediment control 

structures; water releases are EA-regulated.  
Å Pit lakes are not predicted to connect 

hydrologically with surface systems. 

Irrigation Water for crops, 

pastures, parks, 

gardens. 

Regionally applicable, particularly along the Isaac 

River; however:  

Å Site runoff is captured on-site; releases are EA-
regulated.  

Å Pit lakes are not predicted to connect with surface 
systems.  

Farm supply/use General on-farm use 
(excluding drinking). 

Applicable in the broader catchment area; however:  
Å Local surface flows are ephemeral. 
Å Site runoff is captured on-site; releases are EA-

regulated.  
Å Pit lakes are not predicted to connect with surface 

systems.  

Stock water Water for livestock. Regionally relevant; however:  

Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems.  

Human 
consumption of 
aquatic foods 

Safe consumption of 
aquatic organisms. 

Applies downstream; however:  
Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems.  

Primary 
recreation 

Direct water contact 
(e.g. swimming). 

No known suitable waterbodies near DNM; 
regardless: 

Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems.  

Secondary 
recreation 

Secondary contact 
(e.g. boating). 

Visual recreation Non-contact 
appreciation (e.g. 
bushwalking near 
creeks). 

Regionally applicable; however: 
Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems.  

Å Low potential for adverse visual or aesthetic 
impacts. 
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EV Description Applicability Related to Residual Voids 

Drinking water Source for potable use 
with minimal 
treatment. 

Regionally applicable in the broader Fitzroy Basin; 
however:  
Å No potable surface water sources are located near 

DNM.  
Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems. 

Industrial use Water for processing 
or cooling. 

May be relevant downstream; however:  
Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems.  

Cultural and 

spiritual values 

Cultural or historical 

significance. 

Wetlands and riparian zones in the Isaac catchment 

may hold cultural significance; however:  
Å Site runoff is captured on-site. 
Å Pit lakes are not predicted to connect with surface 

systems.  
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FIGURE 3-8 FLUVIAL NETWORKS AS OF 2025 (WHC, 2026)  
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4  GROUNDWATER 

This section assesses how residual voids interact with groundwater systems post-

mining, supporting the PRCP requirements to evaluate containment, recovery and risks 

to environmental values. 

It includes groundwater modelling to determine whether each residual void will function 

as a sink (drawing in groundwater) or a source (discharging to the surrounding 

aquifer), and assess the implications for: 

Å Groundwater flow paths and hydraulic gradients. 

Å Connectivity with surrounding aquifers and surface water systems. 

Å Potential for contaminant migration or dilution. 

Å Long-term changes in groundwater levels and quality. 

Groundwater assessments have been undertaken to evaluate the potential interactions 

between the DNM residual voids and the surrounding groundwater system, and to assess the 

potential for long-term contaminant transport (SLR, 2026).  

A calibrated regional numerical groundwater model (BMA Bowen Basin MODFLOW-USG model) 

was developed to predict the relationships between the final closure landform and groundwater 

behaviour. The model incorporated the four proposed residual voids and associated spoil 

placements. The key objectives of the modelling were to confirm the following: 

Å That the final landform is non-polluting with respect to groundwater. 

Å Final voids are demonstrated to be sinks for groundwater, including groundwater contained 

within spoil. 

Å Final void lake levels remain below shallow groundwater-bearing units, i.e. sufficient 

freeboard exists to negate any risk of void water discharge to shallow groundwater. 

Å That there are minimal additional impacts to groundwater receptors post-closure caused by 

the final landform beyond those resulting from approved mining, including: 

Å Little to no additional groundwater drawdown at potential GDE locations. 

Å Little to no additional groundwater drawdown at existing private bore users. 

The model was configured to commence at the projected end-of-mining date and simulate a 

2,000-year post-closure period across 67 stress periods. The starting condition was defined 

using predicted groundwater levels at the end of mining. 

To address climate variability, three climate scenarios were used: Wetter-R1, Mid-R4 and Drier-

R6. These scenarios were based on results from the water balance modelling (refer to Section 

5.3). The mid-climate scenario (Mid-R4) forms the basis of groundwater recovery predictions, 

while the wetter and drier cases were used for the sensitivity analyses. 

Under the mid-climate scenario, the model predicts that long-term groundwater levels near the 

residual voids will stabilise below pre-mining groundwater elevations. This is due to continued 

discharge of groundwater into the void lakes, governed by lake water levels, thereby 

maintaining long-term inward hydraulic gradients to the voids (Figure 4-1). 



VOID CLOSURE PLAN  GROUNDWATER 
 

CLIENT: Whitehaven Coal Pty Ltd 

PROJECT NO: 0750976 DATE: 02 April 2026 VERSION: 2 Page 27 

Groundwater gradients are steepest northeast of the site near the Titan East residual void. 

Less steep gradients are seen near the Pandora void and north and west of the Titan North and 

Titan Central voids. Modelled drawdown associated with the residual voids extends 

approximately 1 km east of the mining lease boundary and remains confined within the RCM, 

with no predicted influence on the alluvial aquifer or off-site receptors. 

Model results indicate that groundwater levels near the Isaac River and other potential GDE 

areas remain within natural pre-mining variability. Consequently, impacts to groundwater-

dependent ecosystems and private bores are expected to be negligible under all modelled 

closure scenarios.   
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FIGURE 4-1 PREDICTED GROUNDWATER TABLE ELEVATION AT POST-MINING 

EQUILIBRIUM (SLR, 2026) 
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4.1  POST-MINING RECOVERY AND FLUX DYNAMICS 

The groundwater recovery model (SLR, 2026) simulates post-mining inflows and outflows 

between the residual voids and the surrounding groundwater system over a 977-year period. 

Recovery stress periods commenced following the end of mining at DNM in 2041 and were 

simulated over 977 years to 3019 using 125 model stress periods of variable duration to 

represent long-term system recovery. 

Predicted groundwater inflows exhibit temporal variability across all residual voids during the 

early recovery phase. Short-term flux reversals occur where residual spoil remains unsaturated 

immediately following mine dewatering. Modelled inflows and outflows are driven by 

differences between local groundwater recovery rates and the gradual filling of the residual 

voids via rainfall, runoff and infiltration. 

Model results show that inflow and outflow behaviour differs between voids: 

Å At Titan North, early outflow from the void to adjacent backfilled spoil is predicted, with 

stabilisation after approximately 220 years.  

Å All outflows occur through backfilled spoil, and none extend to natural geological 

formations. 

Å At Titan East and Pandora, inflows from spoil dominate throughout the recovery period, 

stabilising after ~220 years. 

Model results indicate 99% of the long-term inflows to the voids are from the backfilled spoil, 

originating as mainly as local recharge applied to the spoil. The groundwater inflow rates 

developed by SLR (2026) were used in the development of the void water balance model 

(WRM, 2026b). Section 7.5.2 of SLR (2026) outlines the iterative modelling approach 

undertaken to achieve agreement between the SLR groundwater recovery model and the void 

water balance model. Overall, groundwater recovery is characterised by slow re-establishment 

of heads within the Rangal Coal Measures and negligible hydraulic connection to shallow 

systems. The residual voids ultimately stabilise as permanent groundwater sinks governed by 

lake level elevations and ongoing evaporative loss. 

4.2  GROUNDWATER CONTAINMENT AND FLOW PATHWAYS 

Modelled groundwater levels in the Leichhardt and Vermont seams indicate that post-mining 

recovery remains incomplete over the 977-year simulation, with the water table persistently 

depressed relative to pre-mining conditions and controlled by residual void lake levels. Long-

term inward gradients toward the residual voids are maintained, with the steepest gradients 

occurring near Titan East and shallower gradients around Titan North and Pandora. 

Flow path simulations undertaken using the mod-PATH3DU code (S.S. Papadopulos & 

Associates, Inc., 2018) displayed in Figure 4-2 show that the majority of particles originating 

within or adjacent to the voids move progressively toward deeper model layers representing 

the Permian coal measures or backfilled spoil, ultimately converging at the void lakes. The 

particle tracking results indicate the following: 

Å Particles originating within or adjacent to the residual voids migrate toward the void lakes 

and remain captured for the duration of the simulation, confirming hydraulic containment. 

Å Particles released within the voids themselves remain within the void lakes for the duration 

of the simulation. 
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Å Particles released from shallow saturated zones at the Mine Infrastructure Area (MIA) on 

the north-western side of DNM generally show limited movement, migrating southwards 

within the DNM footprint. Some particles located within the MIA to the west-northwest of 

Titan North are not captured within the final landform during the simulation and migrate 

southwards approximately 2 km over the simulation period, marginally leaving the DNM. 

This behaviour is attributed to hydraulic influence from the adjacent Poitrel Mine 

represented within the groundwater model. 

Å A clear groundwater divide is predicted beneath the OOPD (Figure 4-2):  

Å Particles released from the eastern 65% of the OOPD footprint migrate eastwards and are 

captured by the Pandora residual void. 

Å Particles along the western margin of the OOPD initially move away from the Pandora 

residual void while travelling through shallow model layers before descending into deeper 

Permian units. Most particles subsequently turn eastwards, or south then eastwards, and 

are captured by the Pandora residual void. 

Å Three particles on the western margin of the OOPD continue to move south and away from 

DNM over the simulation period. These particles move to the deeper Permian strata and 

are not predicted to impact the shallow groundwater system. 

Particles entering the voids remain captured for the duration of the simulation, confirming 

hydraulic containment.  

These results confirm that the residual voids at DNM will act as long-term groundwater sinks. 

Predicted outflows during early recovery are temporary and restricted to adjacent backfilled 

spoil. Once groundwater levels stabilise, inflows to the voids dominate, limiting off-site 

migration of water or solutes to the deeper Permian strata from a small area along the western 

margin of the OOPD. 

Predictive hydrographs for the Permian Coal Measures (Figure 4-3, Figure 4-4, Figure 4-5 and 

Figure 4-6) show the relationship between residual void lake levels and groundwater levels in 

the Leichhardt and Vermont seams adjacent to each residual void. 

Groundwater levels recover gradually after mining but remain below pre-mining elevations. 

Void lake levels stabilise early and stay lower than surrounding groundwater levels, confirming 

that all residual voids act as long-term groundwater sinks. 

Across Titan North, Titan East and Pandora (East and West), groundwater recovery occurs 

within the first 50-100 years, after which stable inward gradients are maintained and 

groundwater-void interactions remain confined to the mine footprint. 
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FIGURE 4-2 PREDICTED MOVEMENT OF PARTICLES (SLR, 2026) 
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FIGURE 4-3 PERMIAN COAL MEASURES PREDICTIVE HYDROGRAPHS ADJACENT TITAN 

NORTH (SLR, 2026) 
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FIGURE 4-4 PERMIAN COAL MEASURES PREDICTIVE HYDROGRAPHS ADJACENT TITAN 

EAST (SLR, 2026) 
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FIGURE 4-5 PERMIAN COAL MEASURES PREDICTIVE HYDROGRAPHS ADJACENT PANDORA 

(WEST) (SLR, 2026) 
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FIGURE 4-6 PERMIAN COAL MEASURES PREDICTIVE HYDROGRAPHS ADJACENT PANDORA 

(EAST) (SLR, 2026) 

4.2.1  TITAN NORTH AND TITAN CENTRAL REPRESENTATION IN GROUNDWATER 
MODELLING 

The regional groundwater model (BMA Bowen Basin MODFLOW-USG model) used to support 

closure assessments in SLR (2026) was configured with a model cell size and layering scheme 

appropriate for regional-scale simulations. Within this framework, the Titan North and Titan 

Central voids were represented as a single hydraulic feature due to their close spatial proximity 

and hydraulic connectivity at the post-mining landform scale. The combined representation 

was adopted to ensure numerical stability and to allow consistent simulation of groundwater 

flow and storage behaviour within the broader Rangal Coal Measures domain. 

Although the model geometry depicts a single water body in the Titan North/Central area, the 

closure design distinguishes these as two physically separate voids with individual catchments, 
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pit geometries and surface water inflow characteristics. The joint representation in the model 

therefore reflects a conservative simplification for groundwater behaviour, in which the 

combined void is assumed to operate under a shared hydraulic head. This configuration is 

conservative because it assumes hydraulic connectivity between the two voids, increasing 

predicted groundwater inflow and drawdown extent compared to modelling them separately, 

thereby ensuring the assessment remains precautionary and protective. 

This approach does not materially affect the predicted post-closure groundwater regime for the 

following reasons: 

Å Groundwater levels within the Rangal Coal Measures are predicted to equilibrate below the 

base of both Titan North and Titan Central, indicating long-term hydraulic containment of 

the voids and the absence of any potential for groundwater exchange with the surrounding 

system. 

Å The difference in final pit floor elevations between Titan North and Titan Central is small 

relative to the regional groundwater gradient, such that both are predicted to act as 

hydraulic sinks throughout recovery. 

Å Modelled equilibrium lake levels are controlled primarily by local water balance inputs 

(groundwater inflow, rainfall, evaporation, runoff) rather than inter-void exchange. 

Given the hydraulic separation of spoil masses and the limited permeability of intervening 

materials, no significant interconnection or differential groundwater mounding is expected 

between the two voids under closure conditions. 

Accordingly, the single-void representation in the groundwater model provides an appropriate 

and conservative approximation of post-closure groundwater-void interactions at Titan North 

and Titan Central. 

4.3  IMPACT ASSESSMENT 

A predictive assessment of post-mining groundwater levels and drawdown was undertaken by 

SLR (2026). The assessment evaluated potential impacts to registered third-party bores and 

groundwater behaviour under long-term closure conditions, including the presence of the Titan 

North, Titan East and Pandora residual voids.  

The predicted drawdown is confined to the Rangal and Fort Cooper Coal Measures in the 

immediate DNM mining area (ref. Section 4.2). Drawdown does not extend into shallow alluvial 

systems or surface waterïgroundwater interaction zones. Groundwater responses in all bores 

reflect recovery from historical dewatering rather than new effects from the final landform. 

Post-mining groundwater levels remain below pre-mining conditions but stabilise progressively 

through the 977-year simulation. Long-term inflows to residual voids are balanced by 

evaporation, maintaining inward hydraulic gradients. These conditions prevent lateral migration 

of water or solutes beyond the mine footprint. 

Residual void lakes at Titan North, Titan East and Pandora are predicted to stabilise below the 

regional groundwater table and act as long-term groundwater sinks. Residual drawdown within 

the Permian coal measures reflects historical mine dewatering rather than effects of the final 

landform. 
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4.3.1  SEEPAGE FROM THE OUT OF PIT DUMP 

The majority of seepage generated from the OOPD is predicted to migrate toward and be 

captured by the adjacent Pandora residual void due to a strong inward hydraulic gradient. 

However, seepage from the western margin of the OOPD is predicted to descend into the 

Permian coal measures and migrate south and away from the DNM residual voids. 

The permeable nature of waste rock within the OOPD may result in higher infiltration rates and 

minor groundwater mounding beneath the dump. Groundwater flow is nevertheless predicted 

to be directed predominantly toward the Pandora void, with only limited migration to the west 

and south controlled by the groundwater divide beneath the OOPD (Figure 3-3). 

Waste rock geochemical characterisation (MWM, 2026) indicates spoil is overwhelmingly non-

acid forming (NAF) with negligible risk of acid and metalliferous drainage (AMD). Leachability 

testing returned concentrations within the Water Quality Objectives (WQO) for Isaac 

Groundwaters (Zone 34), indicating low risk to groundwater quality. Mixed Plant Rejects will 

not be disposed of in the OOPD. 

Groundwater potentially migrating from the western margin of the OOPD is predicted to remain 

within deeper Permian coal measures and not expected to enter the shallow Quaternary-

Tertiary sediments of the Isaac River alluvial aquifer. Consequently, off-site groundwater 

movement at depth is not expected to affect shallow groundwater users or riparian 

ecosystems. 

4.3.2  IMPACTS TO GROUNDWATER-DEPENDENT ECOSYSTEMS 

Predictive hydrographs for potential GDE sites in SLR (2026) indicate up to 11 m of additional 

post-mining drawdown along the Isaac River (maximum at GDE4) and up to 3 m along North 

Creek (maximum at GDE5), with the latter response primarily influenced by the adjacent 

Moorvale South Project. Upstream North Creek sites (GDE8-GDE10) remain unsaturated before 

and after mining, confirming no groundwater availability to support vegetation. 

Given that groundwater depths along the Isaac River and North Creek exceed 10 m, vegetation 

is not expected to rely on groundwater discharge for survival. The modelled drawdowns are 

consistent with the approved mining footprint and do not represent new or additional impacts 

attributable to the final landform. Consequently, no adverse effects on potential groundwater-

dependent ecosystems are expected under any climate scenario. 

4.3.3  OVERALL IMPACT ASSESSMENT 

The groundwater modelling results by SLR (2026) indicate that the final landform configuration 

is not expected to cause any new or unacceptable groundwater impacts. Predicted hydraulic 

behaviour of the residual voids, surrounding spoil and regional aquifers is consistent with the 

closure objectives established for DNM. 

Residual void lake levels are predicted to stabilise below pre-mining groundwater elevations 

and beneath all shallow post-Permian strata under all climate scenarios (Wetter-R1, Mid-R4 

and Drier-R6). This confirms that no upward hydraulic connection will form between the voids 

and shallow groundwater systems such as the alluvium or regolith. Consequently, there is no 

pathway for interaction between the residual void lakes and surface water or near-surface 

ecosystems. 
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Within the Rangal Coal Measures, residual drawdown reflects the historical dewatering 

footprint of the approved mining operation. Ongoing evaporative loss from the residual void 

lakes maintains inward hydraulic gradients in the long term, ensuring groundwater and 

seepage inflows remain largely contained within the final landform.  

With the exception of seepage generated from the western margin of the OOPD, the DNM 

residual voids will capture seepage from surrounding spoil emplacements, reinforcing hydraulic 

containment. Groundwater beneath the MIA may remain partially influenced by the adjacent 

Poitrel Mine, although this influence is localised and unrelated to the final landform design. 

Limited seepage from the western margin of the OOPD may migrate towards within deeper 

Permian coal measures and away from the Pandora residual void; however, this groundwater 

remains at depth and does not interact with shallow groundwater receptors. 

Predicted drawdown and recovery trends confirm that post-mining impacts are minor and 

restricted to the Permian coal measures. Groundwater levels progressively stabilise during the 

977-year simulation, with no influence on surficial aquifers, environmental receptors or third-

party bores. At external receptors, predicted drawdown ranges from negligible to 

approximately 8 m, remaining within the expected envelope of residual mining effects. 

Overall, the post-mining groundwater regime is largely hydrologically contained and stable. 

Residual voids act as long-term groundwater sinks under all simulated climate scenarios. The 

final landform is therefore assessed to have no significant residual impact on environmental or 

anthropogenic receptors and is hydrogeologically suitable for the intended post-mining land 

uses. 
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5  FLOODING ASSESSMENT 

This section evaluates flood risk to residual voids under current and future climate 

conditions. It aims to ensure voids are protected from inundation, in line with PRCP 

Guideline sections 3.4 and 3.6.3. 

In accordance with the Mined Land Rehabilitation Policy and relevant provisions of the 

EP Act and EP Regulation, the assessment must demonstrate that residual voids are 

not located within flood plains, or if they are, that they will be rehabilitated to a stable, 

safe, and sustainable condition. 

The flood plain modelling must: 

Å Be undertaken in accordance with Australian Rainfall and Runoff (2019) (ARR) 

guidelines. 

Å Exclude artificial features within the tenure boundary. 

Å Include hydrologic and hydraulic modelling, calibration, sensitivity analysis and 

spatial mapping. 

Å Identify all relevant watercourses, diversions and potential groundwater influences. 

Å Assess impacts of 0.1% AEP flood levels to determine floodplain extent. 

Where floodwaters may interact with voids or backfilled areas, assessments must 

consider: 

Å Erosion risks and wall instability from floodwater ingress. 

Å The hydraulic properties of backfilled material. 

Å Design modifications required to maintain long-term stability. 

This section evaluates flood risk to the DNM residual voids under existing and post-mining 

conditions, based on the PRCP Flood Modelling Report prepared by WRM (2026a). The 

assessment confirms that the residual voids are not at risk of inundation from the Isaac River 

or local drainage systems under any modelled event, including the Probable Maximum Flood 

(PMF). 

The flood assessment was undertaken using updated hydrologic and hydraulic models 

consistent with Australian Rainfall and Runoff (ARR, 2019) guidance. Hydrologic modelling was 

updated from the previous XP-RAFTS framework and converted to URBS, and the model was 

recalibrated and reconciled to an updated Flood Frequency Analysis (FFA) at the Deverill gauge 

incorporating five additional years of recorded flow data. Modelling was completed using the 

URBS rainfall-runoff and TUFLOW hydrodynamic software packages, incorporating the latest 

ARR climate-change factors to represent both present-day (óexistingô) and post-mining design 

hydrology and additional flow data recorded since 2019. The updated modelling assesses 

flooding for existing, pre-mining and post-mining scenarios and incorporates the proposed final 

landform (óversion 3.1ô), including the OOPD located west of ML1781. 

5.1  VOIDS IN FLOODPLAINS 

The location of the four (4) residual voids at DNM are not explicitly stated in EA 

EPML00561913. Therefore, in accordance with Section 3.4 of the DESI PRC Plan Guideline 

Transitional Provisions, an assessment of voids in floodplains has been completed. 
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Previous assessments presented in WSP (2023) were based on preliminary and outdated void 

extents. At the time, hydraulic modelling of the pre-mining landform indicated that the 

Pandora void intersects the Isaac River floodplain under the 0.1% AEP event. Since then, the 

location of the Pandora pit has moved further north, and it is no longer in a floodplain (WRM, 

2026a). The Titan East, Titan Central and Titan North voids remain outside the 0.1% AEP and 

PMF extents. 

For the final landform at DNM, void extents have been reduced and repositioned through 

landform reshaping and strategic placement of spoil dumps to reduce environmental risk and 

preclude surface water interactions from the flood plain.  

5.2  FLOOD MODELLING OF FINAL LANDFORM 

A TUFLOW hydrodynamic model was originally developed and calibrated by WRM (2019) to 

simulate flood behaviour in the Isaac River floodplain near DNM. The model was updated in 

WRM (2026a) to version 2025.0.0 (BMT, 2025) with enhanced modelling capabilities. The 

model was recalibrated using updated hydrologic inputs and applied to simulate the 0.1% AEP 

and PMF events under three scenarios: 

Å Existing conditions ï Present-day hydrology and current topography at DNM (used to 

inform final landform planning). 

Å Pre-mining conditions (Figure 5-1) ï Existing hydrology and pre-mining topography within 

DNM (used to define the PRCP floodplain). 

Å Post-mining conditions (Figure 5-2 and Figure 5-3) ï Final landform and ultimate hydrology 

(used to assess residual void flood risk). 

For each scenario, the model outputs included predicted flood extents, levels and depths in the 

DNM area. 

In addition to the topographic data used in the WRM (2019) study, updated LiDAR data 

acquired on 22 January 2025 was provided for the DNM site. Review of the datasets indicated 

no material differences between the 2019 and 2025 LiDAR data within the Isaac River 

floodplain. Proposed final landform topographic data (Rev3.1.1) was also provided for DNM and 

forms the basis for the modelling assessment. Information on proposed final landforms for 

nearby mines was obtained from the relevant PRCPs, where available, and through data 

sharing agreements between proponents. 

Climate change factors in Table 5-1 were obtained from the ARR Datahub portal (Geoscience 

Australia, 2024) for the existing and post-mining design scenarios. In line with ARR2019 

guidance, uplift factors were applied to all design events, including Probable Maximum 

Precipitation (PMP) depths. 
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TABLE 5-1 ADOPTED CLIMATE CHANGE SCENARIO FACTORS 

Scenario Projected 
Temperature 
Change (ÁC) 

Rainfall Depth 
Uplift Factor 

IL Uplift Factor CL Uplift Factor 

Existing 
Conditions (Yr 

2030, SSP5-8.5) 

+1.3 1.11 1.03 1.05 

Post-mining 
Conditions (Yr 
2100, SSP2-4.5) 

+2.5 1.41 1.05 1.10 

IL = initial loss 
CL = continuing loss 

SSP = shared socioeconomic pathway 

Source: WRM (2026a) 

To specifically assess post-mining landform flood risk, results were summarised in terms of 

predicted peak flood levels, velocities and available freeboard relative to the proposed final 

landform elevations (Table 5-2). 

TABLE 5-2 PREDICTED FLOOD LEVELS, VELOCITIES AND FREEBOARD FOR THE POST-

MINING LANDFORM 

Event Post-Mining 
Landform 
Elevationĭ 

Peak Flood 
Level 

Peak Flood 
Velocity 

FreeboardĮ 

Unit mAHD mAHD m/s m 

Flood protection landform 

0.1% AEP 200 192.8 0.4 >7 

PMF 200 196.5 1.1 3.5 

OOPD 

0.1% AEP 240 194.2 1.7 N/A 

PMF 240 198.4 3.23 N/A 

Notes: 
1 Minimum proposed final landform level at locations with predicted adjacent Isaac River flooding. 
2 Indicative minimum available freeboard. 
3 Localised high velocity near southwestern corner of the OOPD. Elsewhere in this area, velocities 
generally reach between 2.1-2.8 m/s at peak. 

Source: WRM (2026a) 
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FIGURE 5-1 PEAK FLOOD DEPTH ï PRE-MINING CONDITIONS 0.1% AEP (WRM, 2026A) 



VOID CLOSURE PLAN  FLOODING ASSESSMENT 
 

CLIENT: Whitehaven Coal Pty Ltd 

PROJECT NO: 0750976 DATE: 02 April 2026 VERSION: 2 Page 43 

 

FIGURE 5-2 PEAK FLOOD DEPTH - POST MINING CONDITIONS 0.1% AEP EVENT (WRM, 2026A) 
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FIGURE 5-3 PEAK FLOOD DEPTHï POST-MINING CONDITIONS PMF EVENT (WRM, 2026A)












































































































































