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1. Introduction 

BT Mining Limited (BT Mining) own and manage the Stockton Mine (‘Stockton’ herein). Bathurst Resources 

Limited (‘Bathurst’) is New Zealand’s largest coal producing company and a 65% joint venture owner of BT Mining 

with the Talley’s Group. 

Stockton is located on the Stockton Plateau, approximately 25 km northeast of Westport on the South Island’s 

West Coast. Stockton (mined under Coal Mining Licence (CML) 37150) is part of the Buller Coalfield that includes 

Cypress Coal Mine (‘Cypress’ herein), Cascade Coal Mine, Escarpment Coal Mine, and historical workings on the 

Denniston Plateau. Stockton is the largest opencast coal mine in New Zealand, comprises multiple pits, 

engineered landforms and rehabilitated areas over approximately 2,500 hectares. The active mining area is 

787 ha. 

The main environmental impact from mining at Stockton and surrounding mines is the generation of acid and 

metalliferous drainage (AMD), and its impacts on waterways, especially aquatic ecosystems. 

Bathurst have requested professional services to assess groundwater conditions at Stockton and surrounding 

areas, and to assess the potential impacts on groundwater from future mining at Stockton under the proposed 

Buller Plateaux Continuation Project (BPCP). 

A full description of the BPCP project is provided within the Fast-track Approvals Act 2024 (FTAA) application. 

1.1 Purpose of this report 
This report assesses the hydrogeology within the Stockton Plateau and surrounding areas, describes the 

influences from historic and current mining activities, and how future mining at Stockton under the proposed BPCP 

could impact groundwater and connected surface water, both in terms of quantity and quality. 

1.2 Scope of works 
A summary of the scope of works is as follows: 

– Summarise available hydrogeological data records from BT Mining’s current operations at Stockton, and other 

nearby mining operations like Cypress where necessary.  

– Review relevant geological, hydrogeological and hydrological data within the study area.  

– Review relevant consents pertaining to groundwater. 

– Review publicly available information on groundwater use, yield and/or groundwater protection zones. 

– Interpretation of the desktop data / information to provide a conceptual understanding of the localised 

hydrogeology including hydraulic gradient, flow direction, potential for contaminant plume migration from 

Stockton, and the interaction between groundwater and surface waterways draining the Stockton Plateau. 

– Develop a Hydrogeological Conceptual Model (HCM) of the pre-mining, current and proposed future state.  

– Identify and assess the impacts from the BPCP on potential groundwater and surface water receptors. 

– Develop a groundwater monitoring plan. 

1.3 Study area 
The study area (Figure 1.1) includes Stockton mining areas (historical, current and proposed), Stockton Plateau 

and the wider Stockton area. It is approximately 17 km long and 9 km wide and falls within the jurisdiction of the 

West Coast Regional Council (WCRC) and Buller District Council. It is bounded by the Tasman Sea (west), the St 

Patrick Stream catchment boundary and Waimangaroa River (east), and by the Ngākawau River and 

Waimangaroa River (north and south respectively). The southern area abuts the Mount Fred South (historical 

underground) and proposed opencast coal mine under the BPCP. Stockton is located near the middle of the study 

area, ~2 km from the coast at its shortest distance. Cypress, physically separate but operationally aligned with 

Stockton, is located on the eastern boundary of the study area near Cypress and St Patrick Streams. 
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Figure 1.1 Stockton groundwater study area and other mine sites 

1.4 Groundwater definition 
In this report, groundwater is defined as subsurface water that occurs beneath the water table in materials that are 

fully saturated, consistent with standard hydrogeological definitions (Freeze and Cherry, 1979). These materials 

include: 

– Unconsolidated materials (superficial deposits): Natural soils and sediments that are not cemented into 

rock (e.g. sands, gravels, silts, and clays), in which groundwater is stored and transmitted through 

interconnected pore spaces. 

– Consolidated materials: Lithified rock units in which groundwater occurs and moves primarily through 

fractures, joints, or other secondary permeability features. For example, the Basement, Brunner Coal 

Measures (BCM) and Kaiata Mudstone (KMS). 

– Anthropogenic or altered materials: Materials disturbed or placed by human activities. Examples at 

Stockton include uncapped and encapsulated waste rock areas, coal fine storage areas, backfill material, 

embankments, historical underground coal workings, rehabilitated land and future Engineered Landforms 

(ELFs) proposed under the BPCP.  

Within the Stockton groundwater study area (Figure 1.1), groundwater flow occurs predominantly via the following 

mechanisms: 

– Porous media flow: Groundwater movement through intergranular pore spaces, typical of unconsolidated 

sediments. 

– Fracture flow: Groundwater movement through fractures and joints in consolidated rock. 

– Conduit flow (mine workings): Flow through interconnected historical underground mine tunnels and voids, 

which function as preferential flow paths and may facilitate rapid groundwater movement. 
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1.7 Other groundwater reports 
Previous groundwater investigations and reporting at Stockton are limited. The earliest known groundwater 

investigations at or near Stockton are those of Coote (1991) in the Webb-Baynes Block (Mangatini catchment) and 

Dudding (1989) in the Marshall Block (Upper Waimangaroa catchment) which focus on the BCM. 

In 2024, GHD (2024b) undertook a desktop assessment of groundwater at Stockton and surrounding areas to 

provide an initial assessment of the hydrogeological conditions’ potential impacts from future mining.  

The remaining groundwater investigations and reports come from other areas adjacent to Stockton. Significant 

groundwater investigations and modelling have been, and continue to be, undertaken at Cypress with recent 

reports from GHD (2024a and 2025) related to opencast pit dewatering and management of AMD generation from 

waste rock areas.  

South of Stockton, additional recent groundwater investigations by Mine Waste Management (MWM) has been 

undertaken for the ESE (MWM, 2026b) and the adjacent MFS (MWM, 2026a) sub-areas to support the BPCP. 

1.8 Assumptions and exclusions 
This assessment is subject to the following assumptions: 

– Data obtained from publicly available sources are current and reflect the potential existing groundwater and 

surface water users in the surrounding area. 

– The interpretations of the likely subsurface conditions are based on a desktop investigation which included 

available published and reported information at this time. GHD accepts no liability for any unknown or adverse 

ground conditions which may be identified in future investigations, including field work, sampling, and testing 

been undertaken.  
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2. Mining 

The study area includes Stockton and Cypress – two large mines operated by BT Mining, historical mining areas, 

the Rockies Coal Mine (currently ceased operations) and ‘smaller’ historical mines, adits, and waste rock areas 

owned by third parties. There is limited information on these latter ‘smaller’ mining operations. Immediately south 

of the study area is the MFS sub-area, which includes proposed open-cast mining, construction of ELFs and 

various water treatment infrastructure. 

2.1 Stockton 

2.1.1 Mining overview 

Mining on the Stockton Plateau began in 1896, with the Westport-Stockton Coal company. Initially, this was limited 

to underground operations in the Millerton area, before moving to other areas between 1908 and 1944. The history 

of Stockton mining is summarised below: 

– Underground coal mining from 1896 – 1969. 

– Opencast mining from 1944 to present day, then ramping up from 2000 onwards. 

– 1,100 ha disturbance with ~400 ha rehabilitated. 

– The historical and current mining have resulted in AMD impacts to groundwater and surface water. 

2.1.2 Historical underground workings 

Historical underground workings are a conduit for underground AMD-impacted water and influence groundwater 

and surface water flow / quality at Stockton. Most remaining workings are located within the Millerton Block and 

outside the Stockton CML, in the St Patrick catchment (Figure 2.1). The Mangatini catchment had significant 

underground workings, most of which have been mined out. Opencast mining (to the base of the coal deposits) is 

now being used to extract the coal left behind from underground mining. The underground workings are shown on 

Figure 2.1. Workings are: 

– 5 – 10 m wide / high and spaced 20 – 30 m apart for the coal extraction Drives. 

– 10 – 20 m depth below natural ground level. 

– Fuel sources for underground fires still burning in parts of the Millerton Block and Mangatini catchment. 

The dense, interconnected nature of the underground tunnels is shown in Figure 2.2 – an extract from an historical 

underground coal workings map. Figure 2.3 further illustrates the tunnel network and fire locations. Some 

underground workings have collapsed. A collapsed coal Adit at Millerton Block is shown in Figure 2.4.  

2.1.3 Main environmental impacts 

AMD describes the acidic, metalliferous or saline drainage from both mining and natural processes, both of which 

occur at Stockton. This report, however, is mostly focused on mining impacts, which are the main environmental 

impacts from Stockton (and adjacent mines).  

AMD occurs when the sulfides, in this case pyrite, are exposed to water and air during historical and / or current 

mining activities and subsequently oxidise. The process generates sulfuric acid, a corrosive acid capable of 

breaking down surrounding rocks, which can mobilise metals, resulting in their dissolution and transport into 

surrounding groundwater and surface water (Alarcon, 1997). 
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Figure 2.4 Coal Adit collapse at Millerton (source: Bathurst) 

2.2 Cypress 
Open cast mining at Cypress (North Pit) started in late 2013, with pit dewatering commencing in July 2014. The 

North Pit has been excavated, via open cast mining, into the AMD-producing Kaiata Mudstone (KMS) and BCM 

(sandstone and coal). From the 1990s, various hydrogeological investigations, associated with the mine 

development, have been undertaken within and surrounding the Cypress area. 

Cypress contains the Northern Engineered Landform (NELF). This temporary storage facility, containing potentially 

acid-forming (PAF) overburden waste rock, is sited on top of sandstone. Seepage from the storage, of up to 80 L/s 

is directed to the St Patrick Reservoir, along with dewatering from Cypress North Pit, for treatment at Stockton 

prior to discharge to the St Patrick Stream (GHD, 2024a). 

2.3 Rockies Mine 
The Rockies Coal Mine (Rockies Mine) is located on the crest of the Granity Escarpment (Millerton Block), south of 

Twins Stream headwaters (Figure 2.5). The mine was operated by the Westport Main Coal Company from 1924 – 

1934, working coal outcrops at the edge of the plateau using opencast and underground mining techniques (RML, 

2010). From 1935 – 2010 all mining stopped.  

 In 2014, active coal opencast mining 

operations stopped again and remains stopped to this day. 

Although the mine is not in operation, water is still managed to some degree. Since 2014 (to present day), most 

AMD-impacted surface water and run-off from the mine has been diverted to Twins Stream. Some of this water is 

routed to a Mussel Shell Reactor (MSR) for treatment. Some remnant historical underground AMD continues to 

report to upper Rudolph Stream. 
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3. Environmental setting  

3.1 Climate 
The mean annual rainfall within the study area is topographically controlled and increases inland from 

approximately 3,000 mm at the coast to 6,000 mm at the top of the Stockton Plateau. The lowest rainfall months 

are generally January through to April. Rainfall greatly exceeds the mean annual evapotranspiration of 

approximately 1,350 mm (from Westport Township) (Macara, 2016). 

3.2 Land use and topography 
Outside the current mining areas, the dominant hill country land uses consist of native forest (indigenous forest 

and Manuka / Kanuka shrubland) and low producing grassland. The coastal plains are dominantly high-producing 

exotic grassland and coastal wetlands.  

The area is characterised by a wedge-shaped, relatively flat plain near the coast, which pinches out near Hector 

Township. Stockton is at the western edge of a broad basement plateau (the ‘Stockon Plateau’), approximately 

300–1,000 m above sea level, on the flank of the main mountain range (Figure 3.1). From the higher elevations of 

the plateau at Stockton, the topography slopes slightly down towards Cypress, where the Waimangaroa River and 

St Patrick Stream flow in local depressions. 

 

Figure 3.1 Topography (8 m DEM sourced from LINZ 2012) 
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3.3 Waterways 
Stockton intercepts two large catchments – the Waimangaroa River to the south and Ngākawau River to the north, 

and smaller catchments draining to the coast (Figure 3.2). Cypress mine crosses the Cypress and St Patrick 

Streams and occupies a depression straddling the boundary between the Waimangaroa River and St Patrick 

Stream catchment.  

For this report, waterways draining the Stockton Plateau are grouped into four main catchment areas shown in 

Figure 3.3, referred to as 1) Mangatini, 2) Millerton Block, 3) St Patrick and 4) Upper Waimangaroa. The 

waterways in these catchments drain into the following sources: 

– Mangatini, St Patrick and Mine Creek (within the Millerton Block) catchments drain into the Ngakawau River.  

– Upper Waimangaroa catchment drains into the Upper Waimangaroa River.  

– Western Millerton Block catchments (Granity Stream, Twins Stream, Rudolph Stream, Hugh Stream) drain 

directly to the ocean or loss or all their flow into coastal groundwater. 

Stockton is located on a topographic high, covered by numerous constructed sumps and remnant pits that have 

filled with water as well as natural and constructed tarns. 

The flow regime of waterways draining the Stockton Plateau is dominated by rainfall-runoff over steeply sloping 

low permeability rock, and drainage from saturated shallow substrate. Hydrological data from Stockton show that 

rainfall-runoff accounts for approximately 75% - 95% the total flow. In contrast, groundwater (baseflow) inputs are 

relatively minor (Alarcon, 1997). 

Over the last 130 years, Stockton mining operations have considerably altered the natural hydraulic regime of 

waterways. Remnant underground workings (some more than 100 years old) act as conduits of underground water 

between the defined surface water catchments, which are normally separated by natural factors such as 

topographic divides. In addition, there has been substantial modification of the ground surface by opencast mining 

methods, placement of waste rock, and pumping of water to different catchments for treatment, resulting in 

changes to overland / subsurface flow paths and flow regimes. 

Historical underground mining has resulted in several waterway submergences (flow into) and resurgences (flow 

out of) to underground workings in the Millerton block (Solid Energy, 2010) (Figure 3.4). Mine Creek and Miller 

Stream lose all their water into the underground workings except in flood conditions when the capacity of the 

submergences is exceeded. Water quality in waterways flowing through the Millerton Block is currently affected by 

the passage through historic underground workings and underground fires (Solid Energy, 2010). 
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Figure 3.2 Major surface water catchments that intersect Stockton. Cypress consent boundary also shown 
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Figure 3.3 Key surface water catchments and waterways 
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Figure 3.5 Wetlands pre and post human arrival (sourced from LINZ 2024b and 2024c) 
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Figure 3.7 Vegetation types and wetlands within the Disturbance Area and Ecological Setback at Stockton (source: Ecological 
Solutions Ltd, 2026) 
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Figure 3.9 Current and recent historical surface water monitoring sites at Stockton 

3.5.2 Groundwater 

Groundwater monitoring and data collection at Stockton mainly began in the early 2000s. Most recorded 

information includes groundwater levels used for environmental and geotechnical assessments. Waste rock 

seepages, including those from groundwater, are shown and discussed in Sections 4.5.3 and 5.3.3. The most 

comprehensive current groundwater monitoring occurs at Cypress, to assess the impacts of opencast pit 

dewatering and to inform the design of waste rock storage. Table 3.2 lists sources of groundwater information 

supplied by Bathurst for Stockton and surrounding areas. The groundwater information locations (excluding waste 

rock seepages) are shown in Figure 3.10. 
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3.6 Soils and geology 

3.6.1 Soils 

High rainfall has resulted in extensive podsolisation and acidification of soils across Stockton Plateau (Winterbourn 

and McDiffett, 1996), and soils retained on BCM and granitoid substrates are generally thin and lithic (Davies et al, 

2011). This contributes to naturally acidic rainfall-derived surface water and shallow groundwater within the BCM. 

3.6.2 Regional geology 

Figure 3.11 shows the published 1:250,000 (surface) geology (Heron, 2014). Key units within the study area are 

summarised in Table 3.3. Information from the New Zealand Geotechnical Database within the study area is 

sparse with only one shallow hand auger hole located at the coast. 

A generalised regional cross-section through Stockton to the coast is provided in Figure 3.12. 

Basement rocks 

The basement sequence is comprised of 1) Ordovician aged Greenland Group greywackes and argillites and 2) 

younger, locally intruded granitoids and minor diorite of Early Cretaceous Berlins Porphyry (Alarcon, 1997) which 

are commonly exposed in natural outcrops and excavations at Stockton and extensively intrude the Greenland 

Group. The basement rocks, with overlying remnants of the coal-bearing sedimentary veneer, have been uplifted 

to form a mountain range that rises from sea level to peaks up to 1,400 m above sea level a few kilometres to the 

east of Stockton (Davies et al, 2011). The uplifted basement rocks have been eroded overtime and are highly 

fractured, with joint spacing of 0.05 – 0.2 m. The weathering profile extends to about 20 m below ground level 

(Golder Associates, 2010). 

Brunner Coal Measures (BCM) 

Middle to Late Eocene-aged BCM unconformably overly the Greenland Group greywackes and argillites, and the 

Carboniferous to Cretaceous Karamea Batholith granitoids. The BCM is generally 30 – 100 m total thickness 

(Alarcon, 1997), and is composed of fine to coarse-grained sandstone, minor carbonaceous mudstone beds, and 

10 – 20 m thick coal beds. The coal beds comprise coal 5 – 10m thick coal seams (Alarcon, 1997) that are 

separated by the non-coal lithologies.  

Kaiata Formation Mudstone (KMS) 

The Oligocene aged Kaiata Formation mudstone (KMS) sits stratigraphically above the BCM. It is 20 – 30 m thick 

and consists of massive silty mudstone grading to muddy sandstone near the base (Golder Associates, 2010). 

Quaternary sediments 

Quaternary sediments are found on the coastal plains and are dominated by gravel, with varying amounts of clay, 

silt, sand and peat. River deposits are dominant, with minor areas of Holocene wind-blown dune deposits near the 

coast. Outside of the coastal plains, areas of colluvium occur downslope from the areas of high relief. 

SouthDrill (2016) drilled a 180 m deep hole (for potable water supply) intercepting quaternary sediments on the 

south bank of the Waimangaroa River - Waimangaroa township. The bore log describes a surface covering of 

tailings, clay from 9 – 15 m, then largely gravel from 15 – 67 m before intersecting mudstone (papa) to end of hole. 

3.6.3 Faults and structures 

There are no active faults, within the study area. The closest active fault is the Glasgow Fault, located 

approximately 10 km to the east. However, Stockton is dissected by numerous inactive faults, with over 20 shown 

by Alarcon (1997). The regionally uplifted and subsequently deeply incised BCM is locally controlled by faults that 

strike NE–SW and NW-SE. A major structural feature which strikes NE–SW along the Stockton Plateau 

escarpment is the Kongahu Fault (Figure 3.12). To the east, Stockton Plateau is bound by the low angle Mt. 

William thrust fault. The Stockton Plateau in this area generally slopes 8° - 12° to the north-east, but the dip varies 

between NE and SE from the influence of major faults in the vicinity. The general conjugate fracture pattern 

formed by closely spaced joints and faults evidently controls the surface water drainage system in the area, with 

deeply incised major waterways (Alarcon, 1997). 
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Figure 3.11 1:250,000 geology and faults (source: Heron 2014) 
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Figure 3.12 Generalised regional cross section through Stockton and the coast (source: Applied Geology Associates, cited in 
Alarcon, 1997) 
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4. Hydrogeology 

4.1 Current baseline 
Groundwater within the Stockton Plateau, especially within the KMS and BCM, has been progressively altered 

over a period of 130 years due to mining, commencing with underground coal mining back in 1896, opencast 

mining from 1944, and disposal of PAF waste rock. The cumulative effects mean that the current baseline 

groundwater conditions over much of the Stockton Plateau, especially within the CML, represent a modified (non-

natural) state. The following discussion of groundwater and hydraulically connected surface water (waterways) 

should be read in this context. 

4.2 Hydrostratigraphy 
Hydrostratigraphy is a term used to describe different groups of materials with similar hydraulic properties like 

permeability. Each distinct group is called a hydrostratigraphic unit (HSU). 

4.2.1 Consolidated and unconsolidated materials 

The study area is broadly broken into two major HSUs as identified by White et al (2019): 

– Consolidated material (rock) which includes the Granite, Greenland Group, BCM and KMS that outcrop and 

underly the Stockton Plateau (purple in Figure 4.1). Each rock type having its own unique material properties. 

– Unconsolidated material (sediments) which includes the Quaternary coastal sand, silt and gravel deposits 

overlying rock between the Plateau and Tasman Sea (brown in Figure 4.1). 

Groundwater in the unconsolidated sediments flows through the primary, intergranular pores, whereas 

groundwater flow through the rock is largely driven by weathering and the degree of fracturing. 

More detailed HSU information is provided in White et al (2019). 

 

Figure 4.1 Surface distribution of consolidated (rock) and unconsolidated (sediments) (source: White et al, 2019) 
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4.2.2 Basement 

The Basement rocks (Greenland Group, granite and minor diorite) form the lower regional groundwater bearing 

unit and this is fundamentally different in character from the overlying BCM and KMS. The rock has low 

permeability, low groundwater storage, and flow occurring predominantly within fractures, stress-relief and cooling 

joints, faults, and weathered zones near the rock surface. As such, the basement material is best conceptualised 

as a fracture controlled system, with hydraulic conductivity varying spatially depending on fracture density, 

connectivity, and orientation. In the absence of mining influence, groundwater flow within the basement is typically 

subdued, with relatively low transmissivity and a strong dependence on topographic gradients and structural 

controls. 

Hydraulic connectivity between the BCM and the Basement granite and Greenland Group (greywacke and argillite) 

rocks is inferred to occur locally via fracture networks, fault zones, and mining‑induced stress-relief and fracturing. 

In areas where underground mine workings intersect or approach the Basement contact, a degree of vertical 

hydraulic connectivity between units may exist. 

4.2.3 Brunner Coal Measures 

The BCM constitute the upper and hydraulically complex unit across much of Stockton and have been extensively 

modified by a long history of underground and opencast coal mining. Lithologically, the BCM comprise interbedded 

coal seams, sandstones, conglomerates and carbonaceous shales, in a highly heterogeneous hydrogeological 

system. Groundwater flow within this unit is controlled by a combination of primary porosity within sandstones, 

secondary permeability associated with fractures, cleats, and bedding planes, and anthropogenic permeability 

introduced by mine workings, including roadways, panels, goaf zones, and shafts. As a result, groundwater flow 

paths within the BCM are often strongly anisotropic and spatially variable, with preferential flow along 

mine‑induced conduits that may locally dominate over natural geological controls. 

Mining activities have also significantly altered groundwater flow paths, recharge and discharge processes within 

the BCM. Opencast excavation, backfilling with waste rock, and surface changes have modified infiltration 

patterns, while underground mine dewatering and adit drainage have created artificial hydraulic sinks that locally 

depress groundwater levels and redirect flow towards mining infrastructure. In addition, subsidence from 

underground mining has created vertical fracturing that allows more rapid surface infiltration (rainfall recharge) and 

vertical flow. 

Remnant tunnels that have not collapsed are considered to act as a preferential conduit type pathway for 

groundwater. Once in the tunnels, water may be typical of a surface water system, rather than flowing within 

natural fracture and fault dominant flow regime of unaltered BCM. In places, these features act as long-term drains 

on the system (akin to a subsurface drainage system), as evidenced by the inferred convergence of groundwater 

flow towards the Millerton Syncline and associated adit discharge points. Consequently, groundwater levels and 

flow directions within the BCM can vary both spatially and temporally in response to evolving mine geometry, 

dewatering practices, and rainfall. 

4.2.4 Kaiata Mudstone 

The KMS is a regionally extensive Oligocene marine mudstone which grades to sandstone near the base (GHD, 

2024) and functions primarily as a low‑permeability aquitard overlying the BCM. Matrix permeability is very low, 

and groundwater flow through the KMS is generally diffuse and slow. Vertical hydraulic conductivity is inferred to 

be low, making the unit an effective vertical flow barrier in many locations. As a result, the KMS commonly acts as 

a semi‑confining layer over the BCM, particularly where it is intact and unweathered (GHD, 2025). 

Although the KMS is largely massive, secondary permeability features can locally dominate groundwater flow. 

These features are spatially limited and should not be treated as representative of the formation as a whole, but 

they can be critical for seepage pathways, pit wall inflows, or backfill performance where intersected (GHD, 2025).  

Conversely, compacted KMS has been demonstrated to achieve very low permeability (<10⁻⁸ m/s), which 

underpins its use as backfill material and as low‑permeability cores or liners in engineered landforms where 

geochemically suitable (GHD, 2026b). 
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into the historical Fly Creek underground workings (Figure 2.1) over an approximately 450 m length downstream of 

8W. The flow then re-emerges upstream of site S16. Waterways may also lose flow to groundwater naturally, 

however, there are no documented cases of this occurring. Some Millerton Block waterways also lose flow into 

underground working – especially Mine Creek and Miller Stream. These are shown in Figure 3.4. 

4.4.3.2 Coastal sediments 

Groundwater recharge into the coastal sediments from surface water is expected to occur from Twins, Rudolph 

and Hugh Streams and other un-named smaller Millerton Block waterways, as they lose flow into the permeable 

alluvial sand and gravel deposits. Some waterways, like Rudolph Stream, lose all their flow before reaching the 

ocean. The flow losses to groundwater may also be an important source of water to some coastal wetlands (Figure 

3.5, Figure 3.6). 

An example from Rudolph Stream is shown in Figure 4.3. 

 

Figure 4.3 Rudolph Stream – dry stream bed at the base of the escarpment where it typically losses all its flow into the ground 
(source: photo taken by Instream on 7 May 2026) 

4.5 Groundwater discharge 
Groundwater discharges occur in the form of seepages into waterways (especially at the base of deeply incised 

channels), underground working discharges that daylight at the surface, the ocean, and anthropogenic discharges 

where groundwater is abstracted for various purposes such as pit sump dewatering required for opencast mining 

and waste rock seepages. Some groundwater seepages into Mangatini and McCabes Sumps occur from pit faces 

above the pit operating water level. Water is also taken from pit sumps for dust suppression however these are 

smaller and shallower than the opencast pit sumps and generally do not intersect groundwater (Section 4.5.1). 
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Figure 4.4 Current opencast pits requiring groundwater dewatering 
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Pit inflow is around 17 L/s (based on the May 2026 Cypress Groundwater model by GHD). Further information is 

provided in Section 6.1. 

4.5.3 Waste rock seepages 

Stockton is covered in PAF waste rock areas, composed of BCM and KMS overburden, mostly sourced from 

opencast mining. The waste rock generates AMD that can discharge as surface water run-off, underflow leachate 

at the base of the waste rock, seepages from isolated areas of saturated material, from perched groundwater, or in 

deeper groundwater where it may intersect the regional water table. The general processes are illustrated in 

Figure 5.1(Alarcon, 1997). 

 

Figure 4.6 Conceptual water balance components for a waste rock storage area and potential interactions with groundwater 
(source: Alarcon, 1997) 

Within the Stockton CML, there are approximately 38 waste rock seepages that are measured for flow rate and 

water quality. The seepages are generally localised perched groundwater systems, and their connection to the 

underlying regional water table is unclear. For each seepage within the mine, water quality determines how the 

discharged water is managed (i.e. as minewater or cleanwater). Seepage locations are shown in Figure 4.7 and 

further described in Table 4.6. 
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Figure 4.7 Waste rock seepages and current waterway AMD impacted states from Instream (2026) 
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The seepage flow rates vary across the monitored sites, spanning three orders of magnitude. Recorded flows 

range from dry or undetectable to ~10 L/s at MGDW04 (Figure 4.7). Excluding sites recorded as zero, the lowest 

measured seepage rate is ~0.01 L/s, indicating very small, trickle type seeps. 

Most sites fall within a low to moderate flow range, with the median flow approximately 0.7 L/s and most of the 

measured seeps discharging less than 2 L/s. These moderate flows are typical of persistent seepage from waste 

rock areas and batters, often emerging as discrete outlets or short channelised flows. In contrast, a small number 

of sites exhibit substantially higher discharges (>2 L/s), including MGDW05, Hood 2, A Drive Seep, MGDW04 and 

Herbert Seep shown in Figure 4.8. 

 

Figure 4.8 Seepage through waste rock at Herbert Seep an into Herbert Stream (Trumm et al, 2008) 

Measurement uncertainty is greatest at the extremes of the range. Very low flows are close to practical 

measurement limits, while the highest flows are commonly described as estimated, diffuse, or difficult to measure 

accurately due to multiple outlets or broad discharge zones. Overall, the data indicate that seepage systems are 

dominated by numerous small to moderate seeps, with a limited number of high‑flow sites that are hydrologically 

significant and warrant particular attention when considering cumulative discharge and load assessments. High 

flow, constant discharges suggest a connection between the seep and the regional watertable, while low flow to 

dry or ephemeral seeps are likely driven by rainfall recharge / discharge.  

4.5.4 Groundwater discharges to waterways 

Though dominantly rainfall-runoff fed, some Stockton waterways also receive groundwater. The groundwater 

generally comes from a combination of natural seepages where the water table intersects topographic low points 

within the incised beds (such as Twins Stream sites T1 and T3), and from historical underground workings that 

flow out of the ground.  
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Figure 4.10 Influence of fire suppression discharges (borehole water infusion) on Miller Stream S24A flow and underground 
workings water levels measured from VWT DH2758 within the Millerton Block (source: Bathurst) 
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Mine Creek / Millerton Syncline 

Figure 4.11 shows the relationship between flows from the Millerton Drainage Control Adit (DCA) which discharges 

from the Millerton Syncline underground workings into Mine Creek, to groundwater levels measured within the 

syncline itself at DH2758. The natural Millerton syncline contours of the coal seam in the southern and western 

parts of the Millerton block were historically used by the underground miners to provide a low point (c 505 m RL) to 

which water could be directed.  The syncline adit allowed water to drain by gravity from the syncline area (Solid 

Energy, 2010).   

The syncline adit is now partially blocked at the inlet by a rock fall which acts as an outlet throttle and ponds water 

at a fairly constant level of 513.6 to 514.2 m RL (95% of the time).  When the outlet capacity is exceeded the 

syncline floods to approximately 520 m RL and water exits through the Mine Creek resurgence and other drives to 

the east and west (Solid Energy). 

The close temporal correspondence between groundwater level increases within the syncline and elevated portal 

flows indicates a strong hydraulic connection between the syncline groundwater system and discharge at the DCA, 

with flow responses occurring over short timescales relative to groundwater recession. Both flows and water levels 

are likely highly influenced by rainfall, especially where rainfall has direct path into groundwater via surface cracks. 

Water quality and flow data are available for the DCA. The DCA discharge has a median flow of 115 L/s (0.115 

m3/s), median pH of 2.5 and median dissolved aluminium concentration of 180 mg/L (source: Bathurst). 

 

Figure 4.11 Water level (mRL, left axis) within historical underground workings in the Millerton Syncline and flow (m3/s, right 
axis) from the DCA portal into Mine Creek (source: Solid Energy, 2017) 

4.5.4.2 Groundwater seepages 

Deeply incised waterways may intercept the water table. Where they do, groundwater may enter as discrete 

seepages or larger areas of the stream channel. The most documented waterway intercepting groundwater is 

Twins Stream. Groundwater seepages have also been observed at Hugh Stream. For other waterways, there 

appears to be limited information on groundwater interception. 

An older investigation by Alarcon (1997) notes groundwater discharges into Stockton waterways, stating that 

‘groundwater discharge (in the BCM) is restricted to areas where stream basins and groundwater are in contact, or 

in close proximity. Groundwater in such a case seems constantly and fast discharging and makes water table non-

existent.’ The author may be suggesting that groundwater discharges lower groundwater levels near the 

waterways. 
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Figure 4.12 Long-term groundwater level data from the Basement material at Cypress (data sourced from Bathurst) 

Compared to groundwater levels measured from underground workings in the BCM at Stockton, groundwater level 

fluctuations in the Basement at Cypress are smaller and water levels show a more subdued response to climatic 

changes such as rainfall. This would be expected given that the underground workings provide preferential 

pathways for rainfall and fire suppression water to rapidly enter the ground. 

4.6.2 Brunner Coal Measures 

4.6.2.1 Millerton Block underground workings 

Groundwater levels in the Millerton Block are measured from monitoring from Vibrating Wire Transducers (VWTs) 

installed at depths of 33 m – 59 m below ground level into monitoring bores screening the BCM underground 

workings, downgradient of the current Millerton opencast mining areas. The VWTs and nearby surface water 

monitoring sites that receive some discharges from the underground workings monitored at the VWT locations are 

shown in Figure 4.13. 
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The transducers measure changes in groundwater levels (water pressure) within the historical underground 

tunnels (drives) in response to rainfall, opencast mining and the discharge of fire suppression water. Three VWTs 

are still in operation. Since the VWTs are installed within slotted pipe, groundwater samples can also be potentially 

taken of the underground water itself.  

Groundwater level data from the VWTs from October 2009 – April 2012 and water level data from downstream 

surface water monitoring site S6 on Mine Creek are shown in Figure 4.14. 
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Figure 4.14 Groundwater level data (mRL) from the BCM downgradient of the Millerton opencast workings and water levels in 
Mine Creek monitoring site S6 (source: Bathurst) 

Rainfall influences 

Rainfall is the dominant influence on water levels within the underground workings, and all monitoring sites show 

rapid water levels rises in response rainfall events (Figure 4.14). Mine Creek (S6) shows rapid responses to 

rainfall, and hence, can be used as a proxy for rainfall. 

Millerton Syncline influences 

The water level fluctuations from rainfall differ between underground workings. Underground workings within the 

Millerton Syncline are less responsive to rainfall (moderating effect of large water body) than those that site 

outside of it.  

Figure 4.15 shows that DH2758 located within the syncline, exhibits a muted response to rainfall. This subdued 

behaviour is consistent with storage and attenuation effects associated with the synclinal structure and reduced 

direct drainage compared with areas outside the syncline. 

DH2209 and DH3130, show water levels within the underground tunnels that display responses that closely track 

rainfall without evidence of syncline influence. Their behaviour indicates that groundwater levels at these locations 

are primarily controlled by direct recharge and drainage within the underground workings, rather than by broader 

structural controls.  

DH3130 and DH2503, positioned on the outskirts of the syncline, show a more complex response. Under normal 

conditions, their water levels respond predominantly to rainfall. However, during periods when the DCA is 

intentionally blocked and the syncline is backfilled, a distinct syncline‑related response is observed. This indicates 

hydraulic connectivity between these monitoring points and the syncline structure, which becomes more apparent 

when preferential drainage pathways are restricted. 

Fire suppression influences 

Though rainfall is the dominant influence on water levels in the underground workings, fire suppression discharges 

can also have a pronounced effect, but are usually short lived. Figure 4.16 shows the groundwater elevation at 

DH2209 (blue), rainfall (red) and fire suppression discharge (black).  The longer periods of fire suppression serve 

to hold up the groundwater recession in DH2209. Groundwater mounding of ~1 m was observed in at DH2758 

(Figure 4.10) due to fire suppression discharges. 
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Figure 4.15 Millerton Syncline influence on water levels (source: Bathurst) 

 

Figure 4.16 Effects of fire suppression discharges on underground workings water levels at DH2209 (source: Bathurst) 

 



 

GHD | (Bathurst Resources Limited) | 12601658 | Hydrogeology of the Stockton area and the assessment of impacts on 
groundwater from BPCP Stockton mining activities 51 

 

Influences on waterway flow / levels 

Water levels in the Mine Creek north tributary monitoring site S6 (Figure 4.14) are dominantly influenced by rainfall 

and fluctuate in a very similar pattern to the water levels measured in the underground workings at DH3095 

installed within the Drainage Control Adit (DCA) tunnel that currently discharges into the Mine Creek north 

tributary, upstream of S6. 

4.6.2.2 Mangatini catchment 

The Mangatini Sump monitoring bore locations are shown within the inset of Figure 3.10. The hydrographs from 

these bores, shown in Figure 4.17, indicate two distinct groundwater response behaviours down-gradient of the 

sump. The 3631 (shallow / deep (S/D)) and 3635 (S/D) nested bores show rapid, high‑amplitude fluctuations and 

broadly synchronous rises and falls over the monitoring period (2009–2011). The timing and magnitude of these 

oscillations, together with several coherent step‑changes, suggest these locations are hydraulically well connected 

to the sump perimeter and/or associated drainage pathways, so that changes in boundary conditions (sump stage 

and/or dewatering conditions) are quickly transmitted to groundwater levels. These bores commonly track within a 

few metres of the sump water level when it is elevated, consistent with a responsive, relatively transmissive zone 

near the sump edge. 

 

Figure 4.17 Groundwater level monitoring downgradient of Mangatini Sump 

In contrast, the 3029 (S/D) bores exhibit comparatively stable groundwater levels with only minor variability 

through time, and at a consistently lower elevation than the more responsive monitoring bores. This muted 

behaviour indicates that groundwater at 3029 is hydraulically disconnected from the sump, either because it is 

within a less permeable unit, is separated by local heterogeneity/barriers, or is positioned outside the zone strongly 

influenced by sump stage changes (located ~170 m from sump).  

Across the nested installations, shallow and deep traces at each location generally move together, indicating that 

pressure changes propagate vertically at least to some degree (i.e., the screened intervals are not completely 

isolated). Higher groundwater elevations in the shallower (S) monitoring bores at times suggests a downward 

vertical hydraulic gradient. The water level difference might also suggest stratification and differences in 

permeability between shallow and deeper intervals. Overall, the dataset supports a conceptual model in which 

groundwater conditions around the Mangatini sump comprise a responsive, sump‑influenced domain (3631/3635) 
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and a more buffered, less connected domain (3029), with operational or stage‑related controls superimposed on 

rainfall‑driven variability. 

The generally higher water level elevation in Mangatini Sump compared to the adjacent down-gradient monitoring 

bores (Figure 4.17) suggests the potential for seepage of AMD impacted water into groundwater. Any seepage 

from the base would probably be minimal due to the build-up of sludge, in combination with the low permeability 

BCM / Basement floor. 

4.6.2.3 Depth to groundwater 

The measured depth to groundwater from geological exploration drillholes within the BCM in the Millerton Block / 

north Mangatini catchment was generally 20 – 30 m over the 2006 / 07 period, with a full range of 0 – 50 m depth 

(Figure 4.28). Groundwater depths were shallowest near deeply incised waterways and mined out areas.  Further 

information is provided in Section 4.7.2. 

4.6.3 Coastal sediments 

Groundwater level data on the Quaternary coastal plain sediments, downgradient of Stockton, are not available 

from the West Coast Regional Council (WCRC) online sources, however, one shallow monitoring bore (unknown 

m depth), previously installed by Solid Energy was identified in the wetland area associated with Kerr Stream 

(Figure 4.18). The WCRC database also lists 13 monitoring bores (unknown depth) within the coastal wetland 

areas (Figure 3.6) however, these could not be identified in the field and may no longer exist. 

 

Figure 4.18 Coastal groundwater monitoring bore and nearby surface water monitoring sites 
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The key assumption is that horizonal groundwater flow is topographically controlled, i.e. follows the topographic 

surface. This has been inferred for the BCM by contouring groundwater level measured within the Millerton Block 

and Mangatini catchment mining areas (Section 4.7.2.4). 

Based on the topography, most groundwater from Stockton likely flows towards, and some may discharge into, the 

Ngākawau River. Some groundwater from Stockton is likely to discharge to the coast between the Ngākawau 

River and Rudolph Stream with a smaller amount flowing towards and possibly discharging into the Waimangaroa 

River as far south as Herbert Stream. It is possible that some limited groundwater from Stockton flows west 

towards the coast, south of Rudolph Stream, and northeast within the southern portion of the St Patrick Stream 

catchment (between St Patrick and Erin Stream) (Figure 4.19).  

Groundwater flow from the south-eastern edge of Stockton is likely highly limited and extremely small in 

comparison to the total groundwater flow from non-mining areas downgradient. In addition, the headwaters of 

Hugh Stream, and Jones Stream and Kerr Stream south of Stockton are generally ephemeral (Bathurst comment), 

indicating a dominantly surface water rather than groundwater-driven flow. 

Locally, groundwater flow is likely influenced from drawdown associated with dewatering of opencast pits at 

Stockton and Cypress. 

Groundwater in the coastal plains sediments is likely to flow in a north-west direction towards the ocean and 

parallel to streams and rivers. Local variations may occur where groundwater discharges to or is recharged by an 

adjacent waterway. 

4.7.2 Brunner Coal Measures at Millerton Block and Mangatini 
catchment 

4.7.2.1 Methodology 

Groundwater contour surfaces were interpolated from available monitoring data (see section 3.5.2) to provide an 

indicative representation of groundwater levels and assumed horizonal flow patterns across the Millerton Block 

and Mangatini catchment areas, during the period of available data from 2005-2010. This period is pre-Millerton 

opencast mining which commenced in ~2010. 

The preferred approach for groundwater level assessment would ordinarily involve analysis of time‑series data 

from a network of dedicated monitoring bores with either continuous logging or repeated manual measurements, 

allowing temporal trends and responses to external drivers to be robustly evaluated. However, the available 

dataset is dominated by drillholes with a single groundwater level measurement per location, which precludes 

conventional hydrograph analysis. In response, a pragmatic methodology was adopted whereby four dates with 

the highest number of drillholes completed on the same day were selected to generate “snapshot” groundwater 

contour maps. This approach maximises spatial coverage at a consistent point in time and allows first‑order 

interpretation of regional groundwater gradients and potential flow directions. 

To further assess seasonal variability, drillholes completed in each season (summer, autumn, winter, and spring) 

across the period of record (2005–2010) were grouped and used to interpolate seasonal groundwater contour 

surfaces, thereby increasing data density and enabling a broad assessment of seasonal groundwater levels.  

4.7.2.2 Assumptions and limitations 

This methodology is subject to several key assumptions and limitations that must be considered when interpreting 

the results, particularly given the Stockton Plateau’s long history of underground coal mining. The approach 

assumes that groundwater levels measured during or shortly after drilling are representative of formation hydraulic 

heads in the BCM, and that drilling‑related impacts (e.g. incomplete equilibration, drilling fluids, temporary casing 

conditions, or short‑term recharge influences) do not materially bias the measurements. It also assumes that 

groundwater levels from drillholes of varying depths and screened intervals are broadly comparable, 

notwithstanding the potential for vertical hydraulic gradients in fractured or stratified systems. In a hydrogeological 

setting altered by mining operations, these assumptions can be less robust because historical and ongoing mine 

workings (e.g. underground roadways, panels, goaf areas, dewatering infrastructure) can create preferential flow 

paths, localised hydraulic sinks/sources, and compartmentalisation that may decouple groundwater levels from a 

smoothly varying regional potentiometric surface. 



 

GHD | (Bathurst Resources Limited) | 12601658 | Hydrogeology of the Stockton area and the assessment of impacts on 
groundwater from BPCP Stockton mining activities 55 

 

In addition, the substantial modification of the ground surface by opencast mining in the Mangatini and St Patrick 

during the 2005-2010 period (e.g. excavation, backfilling, regrading, and changes to drainage networks) can alter 

recharge distribution, runoff–infiltration partitioning, and near‑surface storage, resulting in spatially heterogeneous 

water‑level responses that are difficult to capture using sparse, single‑measurement drillhole data. The 

snapshot‑day approach may therefore incorporate temporal and operational artefacts, as measurements taken on 

the same day can still reflect differences in antecedent rainfall, recent mining activity, and/or varying equilibration 

times between drillholes. Similarly, seasonal contouring aggregates data across multiple years (2005–2010), 

which can conflate seasonal variability with inter‑annual changes and evolving mining conditions (e.g. progressive 

development of workings, changes in dewatering intensity, or backfill placement), potentially smoothing or 

obscuring true groundwater level patterns. Finally, interpolated surfaces remain sensitive to uneven drillhole 

distribution, particularly around mined areas where hydraulic gradients may be steep and structurally controlled, so 

contour geometry in data‑sparse zones may be poorly constrained. Accordingly, the derived groundwater contours 

should be regarded as indicative and conceptual, useful for informing the Stockton conceptual model and 

identifying broad groundwater level patterns, rather than as a precise representation of the potentiometric surface 

in a complex, mining‑modified system. 

4.7.2.3 Results 

Following interpolation of the groundwater contours for each scenario, the 2006-2007 LiDAR dataset was adopted 

to represent the ground surface conditions most closely aligned with the period of measurement. The interpolated 

groundwater surfaces were then analysed with LiDAR ground surface to derive depth‑to‑groundwater surfaces 

across the analysis area. Groundwater level contour maps for the snapshot dates are presented in: 

– Groundwater levels on 05-07-2006 (Figure 4.20) 

– Groundwater levels on 22-11-2006 (Figure 4.21) 

– Groundwater levels on 05-07-2007 (Figure 4.22) 

– Groundwater levels on 21-01-2008 (Figure 4.23) 

Seasonal groundwater contour maps are provided in: 

– Spring (Sep to Nov during the period from 2005 to 2010) (Figure 4.24) 

– Summer (Dec to Feb during the period from 2005 to 2010) (Figure 4.25) 

– Autumn (Mar to May during the period from 2005 to 2010) (Figure 4.26) 

– Winter (Jun to Aug during the period from 2005 to 2010) (Figure 4.27) 

Note that where groundwater is interpreted to be above ground level, the raster surface is coloured blue, indicating 

surface water ponding. A full discussion and interpretation of the groundwater contours and flow paths is 

presented in the Hydrogeological Conceptual Model Summary in Section 7. 

4.7.2.4 Results discussion summary 

A full discussion concerning the groundwater level surfaces and contours is presented in the hydrogeological 

conceptual model in Section 7. However, a summary of this discussion is presented as follows: 

– Regional groundwater flow is predominantly towards the north‑east. Groundwater elevations decrease from 

approximately 750 m RL in the south‑west to around 515 m RL in the north‑east, defining a clear regional 

hydraulic gradient. 

– The contours and Figure 4.28 show that the horizontal groundwater flow in the BCM is highly correlated to 

surface topography. 

– Groundwater in the BCM flows towards the Millerton Syncline, which is a structural low point in the geology 

that acts as a reservoir, and is historically where groundwater has been abstracted from to enable mining in 

water-free tunnels. 

– Contoured groundwater levels are higher than the stream bed in some reaches of Miller Stream, Granity 

Stream and Mine Creek, suggesting areas of groundwater seepage from the BCM into these waterway 

reaches. 

– The groundwater level data appear to show no major vertical gradients within the BCM (i.e. very different 

pressure head (water levels) at different depths). 
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Figure 4.20 Groundwater elevation contours, inferred flow direction and depth to groundwater (05-07-2006) 

 

Figure 4.21 Groundwater elevation contours, inferred flow direction and depth to groundwater (22-11-2006) 



 

GHD | (Bathurst Resources Limited) | 12601658 | Hydrogeology of the Stockton area and the assessment of impacts on 
groundwater from BPCP Stockton mining activities 57 

 

 

Figure 4.22 Groundwater elevation contours, inferred flow direction and depth to groundwater (05-07-2007) 

 

Figure 4.23 Groundwater elevation contours, inferred flow direction and depth to groundwater (21-01-2008) 
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Figure 4.24 Groundwater elevation contours, inferred flow direction and depth to groundwater (Spring Sep-Nov, 2005-10) 

 

Figure 4.25 Groundwater elevation contours, inferred flow direction and depth to groundwater (Summer Dec-Feb, 2005-10) 
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Figure 4.26 Groundwater elevation contours, inferred flow direction and depth to groundwater (Autumn Mar-May, 2005-10) 

 

Figure 4.27 Groundwater elevation contours, inferred flow direction and depth to groundwater (Winter Jun-Aug, 2005-10 
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5. Hydrogeochemistry 

5.1 Groundwater quality and relationship to waterway 
quality 

Groundwater monitoring throughout the study area, together with other available datasets, were assessed to 

understand groundwater quality, identify potential contaminant sources in groundwater (including waste rock 

areas, historical underground workings, coal fines storage and fire suppression activity), and assess the 

relationship between groundwater quality and receiving waterway quality. This interaction represents the main 

environmental impact arising from historical and current mining at Stockton).  

Table 5.1 summarises three key AMD water quality indicator parameters - pH, aluminium and turbidity (where 

available) for various groundwater sources, rainfall, waterways and mining related contaminant sources. Broad 

observations are: 

– Groundwater quality within the BCM / KMS and Basement, under both natural and AMD impacted conditions, 

is similar to the quality of waterways flowing over the same geological units. 

– Acidity and dissolved metals are lower in groundwater within the Basement compared to the BCM / KMS. 

5.2 Natural impacts on groundwater quality 

5.2.1 Rainfall 

Rainfall is the dominant source of groundwater recharge and therefore influences groundwater and surface water 

quality. In the absence of site‑specific rainfall water‑quality data for the study area, national‑scale rainfall chemistry 

data were used to infer likely rainfall conditions at Stockton (Nichol et al., 1997). In New Zealand the rainfall 

typically has a pH of 5.7 – 6 (Holden and Clarkson, 1986, Jacobson et al., 2003) and total alkalinity (as CaCO3) 

(based on calcium and magnesium concentrations) 0.1 – 2 mg/L (Nichol et al., 1997).  

5.2.2 Soils and geology 

Soils and geology play a key role in both AMD and the natural groundwater and waterway quality. Podsolisation 

and acidification of soils across the Stockton Plateau contributes to naturally acidic rainfall-derived surface water 

and shallow groundwater within the BCM. 

Overburden at Stockton is a sequence of inter-layered sandstones, mudstones and intermediate units comprising 

the BCM and KMS. These units vary in their pyrite (sulphur) content and therefore acid-forming potential. Further 

secondary geochemical reactions lead to oxidation and dissolution of other sulphide and non-sulphide minerals 

resulting in additional acidity generation and dissolution of other elements and compounds (such as aluminium, 

nickel, zinc, sulphate, etc). Coarse white sandstones typical of the Mt Frederick area have lower concentrations of 

pyrite.  Mudstone, bioturbated sandstones, laminated fine mudstones/sandstones and carbonaceous shales 

typical of the Webb, Mangatini, Rockies and Millerton areas have a higher pyrite content and are generally 

considered potentially acid forming (PAF). The dominant rock type that is currently being worked at Stockton Mine 

(excluding Cypress) is BCM (Bathurst, 2026c). 

Naturally (without mining), the lowest pH groundwater and surface water occur in the silica-rich BCM and KMS 

sedimentary rocks, due to natural weathering of pyrite producing sulfuric acid and partial oxidisation of organic 

matter in the soils and within the coal seams producing organic acids, combined with limited calcium and 

magnesium content. Lower natural acidity occurs in groundwater and waterways draining areas containing the 

non-acid producing granites and Quaternary coastal sediments. 

In surface water, the Stockton Plateau waterways are often naturally more acidic than rainfall because of abundant 

organic acids formed from decomposition of plant matter (Winterbourn and McDiffett, 1996). 
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move into the surrounding surface water and groundwater, causing environmental impacts. The key processes are 

illustrated in Figure 5.1. 

At Stockton, a purpose of rehabilitation is to minimise AMD impacts – especially from waste rock areas. The AMD 

generation from waste rock occurs at varying rates across Stockton, depending on the age and standard of 

rehabilitation that has been applied. Historical uncapped waste rock produces higher rates of AMD compared to 

the current capped waste rock areas that reduce exposure to water and oxygen. 

 

Figure 5.1 Conceptual illustration AMD processes in waste rock areas (source: Alarcon, 1997) 

Historic and current / future waste rock storage 

Historical waste rock areas inherited by BT Mining and dating back to opencast mining commencing in the 1950s, 

generally lacked engineered underdrains, were uncapped, had 15 m tipheads, experienced material segregation 

and channelling, and had relatively high permeability and seepage flows.  

The encapsulated waste rock areas approach that commenced in 2006 by Solid Energy that is currently applied at 

Stockton is a significant improvement. This approach includes improved water management, 2 - 5 m lift heights, 

compaction and recontouring to form final landform gradients that are stable and mimic the natural topography, a 

400 mm layer of weathered granite to cap and seal the waste rock (reduce oxygen and water) and a 200 mm layer 

of soil / fertiliser for vegetation re-establishment. Not all AMD seepages are captured and treated. However, AMD 

seepages captured by the Mangatini and McCabes Treatment Systems are dosed with CaO to neutralise acidity 

before being discharged into downstream waterways 

In the future, waste rock areas designed as Engineered Landforms (ELFs) are being proposed under the BPCP at 

Millerton Block (discussed in the Millerton Block AMD Water Management Plan. STO-ENV-PLN-027), and in the 

ESE and MFS BPCP sub areas. This will result in result in further improvements to minimise AMD generation.    

Storage below the water table 

A key aspect related to groundwater is the ability to reduce AMD generation by storing waste rock below the water 

table which reduce the amount of oxygen. Due to the nature of the dipping stratigraphy, shallow coal seams, and 

low water table at Stockton, there is limited capacity for permanent waste rock storage in a saturated state in 

backfilled pits or sumps (which is a key component of AMD management at existing Cypress North Pit) (Bathurst, 

2026c). Additional groundwater level data collected as part of the proposed groundwater monitoring (Section 

9.1.2) could assist decision making for waste rock storage.   
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Figure 5.2 Stockton Coal Fines Storage Facility locations, current (A18 and McCabes) and proposed (A-Drive, A-Drive#2 and A-
Drive#3)
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– Currently not AMD-impacted: 

• Rudolph Stream re-surfaces near the State-Highway (Instream, 2026). As such the water sample at the 

State-Highway site R1 is likely to represent significant shallow groundwater input. The water at R1 is 

circumneutral with low dissolved aluminium (green -  Figure 5.3), suggesting no evidence of AMD 

impacts on shallow groundwater / surface water at this location, or any impacts from losses into 

groundwater from AMD impacted water sourced in its upper and middle reaches. 

• Hugh Stream and several unnamed smaller waterways located north and south, flow across and source 

some groundwater from the non-acid forming granite Basement and are not impacted by AMD (blue - 

Figure 5.3). Most of these streams appear to lose flow to groundwater, which is likely to discharge to the 

coastal wetlands and ocean. 

Rainfall and seawater 

Coastal rainfall is expected to have a higher salt content than up on the Stockton Plateau, and in combination with 

marine aerosols, this would be expected to increase the salinity of the shallow groundwater slightly. Groundwater 

salinity may be slightly elevated at depth, closer to the seawater interface adjacent to the coast    

Agricultural land uses and wastewater discharges from septic tanks 

Given the coastal areas agricultural land uses and small towns, nutrient and pathogen contamination from effluent 

/ septic tank discharges and grazing stock are likely.  

Upward leakage from the granite Basement 

Any upward seepage from the low permeability underlying Basement and KMS would be relatively minor 

compared to the groundwater throughflow within the more permeable coastal sediments, of which a significant 

amount of the water would be derived from rainfall recharge and waterway losses to groundwater. Available data 

from Stockton, Cypress and MFS show the granite Basement is circumneutral with low dissolved trace elements. 

On this basis, it is considered highly unlikely that groundwater within the coastal sediments is influenced by 

groundwater in the granite. 

5.7.2 Observed groundwater quality 

Groundwater quality data from the coastal sediments was obtained by Bathurst in April 2026 from the ex-Solid 

Energy monitoring bore located in the north-eastern corner of the Granity Wetland Conservation Area (DoC, 

Unknown) close to Kerr Stream, where it losses flow to groundwater (Figure 4.18).  

The results (Appendix B) show weakly acidic water (pH 6.1 median) typical of rainfall and low metals 

concentrations. Concentrations of dissolved nickel, zinc and sulfate are all low, showing no indication of AMD. The 

Nitrate-N concentration of 1.6 mg/L suggests minor nutrient contamination from surrounding rural land uses. The 

maximum dissolved aluminium concentration of 0.13 mg/L, slightly exceeds the New Zealand Drinking water 

guideline value (GV) (Taumata Araowai, 2022a) of 0.1 mg/L for scale deposits, but are well below the maximum 

acceptable value (MAV) of 1 mg/L.  All other parameters measured, apart from the GV for turbidity (which may 

have been function of the bore development and condition) and the pH (considered to be naturally low), were 

below the drinking water GV and MAV, suggesting no impacts to potable groundwater supplies in this part of the 

coastal plains. 

There is no water quality data to assess the potential impacts on groundwater further north near AMD influenced 

Granity and Twins Stream. An assessment of groundwater in this area is proposed as part of the future monitoring 

(Table 9.1). 
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Figure 5.3 Current aquatic ecosystem state of Stockton waterways based on key AMD indicator water quality parameters (source: Instream, 2026) 
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from inputs of alkalinity from granite groundwater seepages and runoff. These processes act to partially neutralise 

acidity and reduce contaminant concentrations relative to upstream AMD-impacted baseflow conditions. Further 

south, Hugh Stream (Figure 3.9) is not AMD-impacted flowing from the BCM with naturally low pH, but by the time 

it gets to the coastal plains, the water is circumneutral (median pH of 7.2), with low dissolved aluminium (median 

concentration of 0.04 mg/L) due to the influence from granite groundwater seepages. 

5.8.3 Coastal wetlands 

The wetlands occupying low-lying depressions within coastal dune deposits receive inputs from rainfall, 

groundwater, and surface water, including runoff and locations where waterways partially or fully lose flow to 

groundwater. 

A water quality sample from the coastal wetland (W1) that extends from Twins Stream south to almost Worley 

Stream was obtained by Bathurst in April 2026. The wetland was sampled roughly halfway between Rudolph 

Stream and Hugh Stream (Figure 4.18) where they lose flow to groundwater. The results (Appendix B) show 

weakly acidic water (pH 5.7) typical of rainfall, with low metals concentrations and chemical composition that is 

very similar to the coastal groundwater sampled from the ex-Solid Energy bore (Section 5.7.2).  The results show 

no indication of AMD or exceedances of the New Zealand Drinking water MAV, or GV (based on the analytes 

sampled for) at this location, apart from pH which is considered to be naturally low. The results also indicate no 

AMD impacts from Rudolph Stream. 

. 
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7. Hydrogeological conceptual model 

Hydrogeological conceptual models were developed along two cross-sections (Figure 7.1). Section A–A′ extends 

south–north from the Mangatini catchment through the Millerton Block and Mine Creek and towards the Ngākawau 

River (Figure 7.2). Section B–B′ extends northwest–southeast from the coastal margin, through the Millerton Block, 

to the Mangatini catchment (Figure 7.3). 

The cross sections represent pre-opencast mining conditions at the Millerton Block from 2006–2008 and 

contemporary operational conditions from 2010 to 2026, noting opencast mining had already occurred in other 

areas of dating back as far 1944. The models illustrate how the ground surface, subsurface geology and extent of 

historical underground workings have changed over time in response to mining activities, as well as changes over 

time in groundwater levels, flow paths and water quality.  

 

Figure 7.1 Hydrogeological cross section locations 

7.1 Pre-mining 
Pre-mining (before 1896), shallow (unconfined) groundwater on the Stockton Plateau would have generally flowed 

in the direction of the natural topographic surface, with some discharges to waterways and wetlands in natural 

topographic low points. Structural features such as faults, folding, fracturing and weathering would also have 

played a significant role in groundwater flow direction, especially in the deeper consolidated rock material. Some 

wetlands were, and still are, supported by a thin layer of soil on top of the rock which is perched well above the 

regional water table.
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Figure 7.2 Active mining (2006 – 2026) hydrogeological conceptual model cross section A - A’ towards the Ngakawau River 
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Figure 7.3 Active mining (2006 – 2026) hydrogeological conceptual model cross section B - B’ towards the coast 
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Given its generally low permeability, natural discharges from the consolidated rock were more likely present as 

seepages rather than large flowing discharges, apart from possible shallow fractures that intercepted the ground 

surface. Along with deeper groundwater, the ultimate discharge point for groundwater was, and likely still is, the 

ocean either directly or via the major rivers (Ngākawau and Waimangaroa). 

Both shallow and deeper groundwater in the coastal sediments would have flowed towards the coast with 

discharges likely into coastal dune system wetlands, like the Granity Wetland Conservation Area, which is often 

where the water table is highest. In general, it is expected that the waterways would have lost flow to coastal 

sediment groundwater as they exited the steeper Stockton Plateau BCM and granite. 

Rainfall in the area is high and would have been the dominant source of diffuse recharge, followed by surface 

water (waterway) losses to groundwater. These two sources of water will have been the two main factors driving 

groundwater levels to rise and fall pre-mining. Rainfall recharge to groundwater would have been highest on the 

flatter and more permeable alluvial and marine sediments near the coast, and lowest on the low permeability and 

topographically steeper outcropping basement and younger rocks. 

Shallow groundwater on the Stockton Plateau was likely slightly acidic naturally within the KMS and BCM, due to 

land surface recharge from the low pH rainfall, acid leaching from soils, and low buffering capacity of the rock 

material. Groundwater in the granite Basement would have had a higher, near circumneutral pH, like that observed 

to date. 

7.2 Contemporary mining 
The contemporary impacts of mining on groundwater are shown in Figure 7.2 (cross-section A-A’) between 

Stockton Plateau north towards the Ngākawau River and in Figure 7.3 (cross-section B-B’) between Stockton 

Plateau and the coast. 

The hydrogeology of the Stockton Plateau has been influenced by historical (commencing in 1896) and current 

mining activities throughout the area. In areas that are influenced by these mining activities, the mining operations 

and the subsequent handling of waste materials have induced changes in the hydrological system. These changes 

have included alterations to land surface configurations (i.e. open pits and highwall cuts) and water flow patterns 

(both groundwater and surface water), which have impacted the overall hydrological balance of the area. 

7.2.1 Section A-A’ – Stockton Plateau towards the Ngākawau River 

The interpolated groundwater elevation contours and derived depth‑to‑groundwater (below ground) surfaces from 

2006–2008 indicate a regional north‑east groundwater flow towards, and possibly into the Ngākawau River (cross-

section A-A’) from the south and north-eastern parts of the Millerton Block. This broadly aligns with regional 

topography and the dominant surface water flow directions within the local stream catchments, supporting a 

conceptual model in which groundwater flow is largely topographically driven at the regional scale. Depth to 

groundwater varies from above the stream beds in some locations, to below the stream bed in others, suggesting, 

that the waterways have a mixture of gaining and losing reaches. At the Millerton Block, the maximum interpolated 

groundwater elevations of approximately 750 mRL occur in the south‑western part of the study area, decreasing to 

minimum elevations of approximately 515 mRL in the north‑eastern part, defining a relatively steep regional 

horizontal hydraulic gradient towards the northwest and Ngākawau River. 

The seasonal interpolation maps suggest groundwater flow towards a convergence zone associated with the 

Millerton Syncline (low point in the BCM historically used for dewatering the underground tunnels). At this location, 

water under the ground is (and was historically) intercepted and pumped via an adit to the north. This water is 

currently treated at the DCA portal, before being discharged into Mine Creek. This indicates mine infrastructure 

exerts some control on local groundwater flow patterns. Underground water discharges from the DCA confirms the 

syncline’s role as a point of AMD impacted groundwater discharge. Similar groundwater AMD discharges from 

historical underground workings into waterways occur at other locations within and downgradient of Stockton, 

demonstrating the effect historical workings have as a conduit for groundwater discharge preferentially to typical 

groundwater flow (i.e. perpendicular to topography, surface waterways).  

In addition to the 2007 ground surface, cross-section A-A’ also features the current ground surface, which shows 

the topographic changes that have occurred due to contemporary opencast mining, waste rock / backfill placement 

and rehabilitation in the Millerton Block. 
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7.2.2 Section B-B’ – Stockton Plateau to the coast 

In the north‑western portion of the Millerton Block, groundwater is inferred to flow in a northwest direction towards 

the coast, aligning with local topographic gradients associated with the Granity/Miller, Twins, and Rudolph Stream 

catchments. Depth to groundwater ranges from near‑surface to approximately 70 m below ground level, reflecting 

the combined influence of topography, geological structure, historical and current mining activities.  

Opencast mining at Millerton Pit is likely to be resulting in some drawdown of the water table, however, drawdown 

extent from the edge of the pit, and other opencast pits at Stockton, is unlikely to extend more than 250 m based 

on the low permeability BCM and KMS. Groundwater inflows to dewatered opencast pits at Millerton and through 

out Stockton, is expected to range from approximately 0.5 – 6 L/s at each pit, though higher inflows may occur 

where fractures and historical underground workings are intercepted. Overall, the groundwater component of 

dewatering is much less than that derived from rainfall and run-off. 

Localised groundwater highs and lows are evident, with associated small‑scale changes in inferred groundwater 

flow direction. These features may reflect hydrogeological controls, such as structural complexity, variable 

permeability associated with fractured rock and mine workings, or localised recharge and discharge zones. 

However, they may also, in part, be artefacts of the interpolation process and data limitations, including reliance on 

single water‑level measurements. 

Overall, while the groundwater contour and depth‑to‑groundwater surfaces provide a high level conceptualisation 

of regional groundwater flow, they should be interpreted with caution at local scales. The long history of 

underground and opencast mining has significantly altered both surface and subsurface conditions, introducing 

preferential flow paths, artificial hydraulic sinks, and spatially variable recharge that are not fully captured by the 

available dataset. 

7.2.3 Hydrogeochemistry 

The land surface recharge into groundwater from rainfall is naturally acidic due to the low pH of rainfall which is 

further reduced (made more acidic) by organic material in the soils. For the BCM and KMS, which have little 

buffering capacity, this generally results in naturally acidic shallow groundwater and surface waters. This naturally 

acidic water is made more acidic from the mining. Within the historical underground workings located within, and 

which in places extend beyond, the Stockon CML, increased oxygen levels in combination with underground fires 

result in further increases in acidity and metal concentrations within the BCM and KMS underground waters. In 

some places, this water discharges to waterways. Current opencast mining removes some underground workings, 

and hence, this source of AMD, but at the same time is a source of AMD as well.  

Both KMS and BCM overburden waste rock from the opencast mining results in AMD discharges from seepages. 

At Stockton, these seepages are currently captured and diverted to the Mangatini and McCabes systems for AMD 

treatment prior to being discharged into waterways. The waste rock areas are also being rehabilitated to reduce 

AMD. This involves a general three step-process of 1) landform reshaping and benching, followed by 2) granite 

capping and finally 3) either topsoil and replanting or Vegetation Direct Transfer. 

The BCM and KMS are PAF rock materials that do not provide acid neutralisation, whilst the granite Basement 

which outcrops and underlies much of the Stockton opencast excavations is non-PAF but still provides negligible 

AMD neutralisation capacity due to its mineralogy. Overall, both groundwater and waterways flowing through the 

granite have higher pH (often circumneutral) and low concentrations of dissolved metals. This may in part be the 

result of the granite having slightly higher alkalinity compared to the KMS and BCM, and also appears to be largely 

hydraulically separate from the more acidic BCM groundwater. As a result, groundwater quality impacts from 

mining are probably localised to the BCM / KMS, rather than showing a laterally extensive and vertically deep 

AMD plume migrating through the granite toward the coast and Ngākawau River. 

7.2.4 Groundwater interaction with surface water 

Groundwater can affect waterway quality where it discharges into waterways, and waterways can affect 

groundwater quality where they lose flow to ground. On the Stockton Plateau, some waterways receive 

groundwater from underground workings and groundwater seepages whilst some lose to groundwater in places. 
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Along the coast, waterways generally lose flow to ground (coastal sediments) at the base of the escarpment, some 

of which probably discharges into coastal wetlands. 

Groundwater discharges into waterways 

Groundwater discharges into waterways from areas of AMD-impacted KMS / BCM with historical underground 

workings and from stream bed seepages as is the case at Twins Stream. High quality non-AMD-impacted 

groundwater seepages also occur into waterways, particularly from the granite and probably non-impacted BCM / 

KMS, resulting in dilution and significant water quality improvements. 

Recent opencast mining at Millerton Block may have reduced the baseflow flow from groundwater slightly in some 

waterways, possibly from the capture and dewatering of groundwater upgradient. 

Waterway discharges into the ground / groundwater 

Some waterways and specific waterway reaches on the Stockton Plateau are likely to lose flow to ground and 

potentially into groundwater. The headwaters of Hugh Stream, as well as Jones Stream and Kerr Stream south of 

Stockton are generally ephemeral (Bathurst comment) indicating flow losses to ground / groundwater. Another 

good example is the Upper St Patrick Stream, which loses all its flow into the historical Fly Creek underground 

workings, between monitoring points 8W and S16. The flow then re-emerges upstream of site S16. 

Millerton Block waterways that flow towards the coast also appear to lose flow to ground (gravel, sand and silt 

material) and into the underlying and likely more permeable coastal sediment groundwater. The coastal 

groundwater is likely to support the many coastal wetlands. Some waterways, like Rudolph Stream, lose all their 

flow before reaching the ocean. Of these waterways flowing from Stockton, Granity Stream and Twins Stream are 

AMD impacted at the coast.  

Groundwater within the Granity Wetland Conservation Area, where Kerr Stream loses flow to groundwater, has a 

pH typical of rainfall, low metals concentrations and no evidence of AMD impacts.  

 

 

 







 

GHD | (Bathurst Resources Limited) | 12601658 | Hydrogeology of the Stockton area and the assessment of impacts on 
groundwater from BPCP Stockton mining activities 87 

 

 

Figure 8.1 Future hydrogeological conceptual model cross section A - A’ towards the Ngakawau River within the Millerton Block and Mangatini catchment. Various operation, EOML and post-closure phase features are shown. 

-  
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Figure 8.2 Future hydrogeological conceptual model cross section B - B’ to the coast largely within the Millerton Block. Various operation, EOML and post-closure phase features are shown.    
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Figure 8.3 Current and proposed Millerton Block future opencast disturbance areas (2027 – 2033) and proposed water 
treatment pit sumps (2027 – post closure)  

Additional dewatering from opencast areas outside the pit sumps would be expected to result in groundwater 

abstraction rates in the range of 1 – 20 L/s, depending on the pit depth, area and depth to groundwater. Higher 

groundwater abstraction rates may occur where the pits intercept large fractures and open underground workings 

below the water table. However, direct rainfall and run-off are still considered to be the dominant sources of water 

required to be pumped from the pits. 
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– Moderate flow reduction at Miller Stream (S24) and Mine Creek (S23) from removal of underground workings 

reporting to these sites. Of these, the largest will occur to Mine Creek (S23) which received water from the 

DCA. The closure phase flow rate for Mine Creek (S23) shown in Table 8.4 was estimated by MWM (2026c) 

by subtracting the operational phase DCA flow which includes the effect of fire suppression.     

8.5.3 Groundwater quality 

8.5.3.1 Operation phase (2027 – 2033) 

Impacts to groundwater 

Operation phase impacts on groundwater quality are:  

− Ongoing fire suppression discharges to underground workings to ~2028 using untreated AMD impacted water 

from Millerton opencast pit. 

− Highwall and coal floor exposure, and the construction of ELFs during continued opencast mining at the 

Millerton Block till 2033. 

− AMD-producing underground workings are removed from opencast mining, and pit voids filled with PAF waste 

rock in ELFs. Future groundwater monitoring of waste rock impacts on groundwater quality is proposed 

(Section 9.1.2).  

Activities that reduce groundwater impacts 

Operation phase activities that reduce the long-term and offset some of the short-term impacts:  

– Ceasing fire suppression from ~2028 will significantly reduce the AMD load into the ground (Bathurst, 2026a). 

– Removal of fires that increase AMD to water within the underground workings.  

– Removal of an additional ~88 ha of historical underground workings (relative to the 2025 disturbance) through 

continued opencast mining. These workings are a large source of AMD.  

– Cutoff, capture and treatment of AMD impacted water from ~42 ha of historical underground workings in the 

MW16 Sump east of Millerton ELF (Figure 8.4). 

– Increased AMD recovery (including fire suppression water) from the DCA stopping and transfer to the 

Mangatini Treatment System from ~2026 – 2028. 

– Portal sealing within and near-pit sumps to prevent AMD drainage into groundwater via underground 

workings. This includes the DCA portal (Figure 8.1) sealing from ~2029, a large historical underground 

working that currently discharges AMD-impacted underground water into Mine Creek. Continued monitoring 

of water quality and flow from the DCA is proposed until this time (Section 9.1). 

– Ongoing rehabilitation of future and historical PAF waste rock areas using modern ELFS, to reduce oxygen 

and water ingress, thereby reducing AMD production and seepage into groundwater. This includes ~125 ha 

granite (NAF material) capping. The process involves 1) backfilling pits / voids with waste rock, 2) compaction 

and recontouring to form gentle gradients that mimic the natural topography, 3) 400 mm of weathered granite 

to cap seal the waste rock, 4) soil / fertiliser for vegetation re-establishment.  

– PAF waste rock (overburden) material from Twins, Granity, Miller and Mine Creek south catchments removed 

during opencast mining will be placed in a single ELF (Millerton ELF) designed to high modern-day standards. 

The remaining pit voids will be used as sumps (Figure 8.4) to capture and treat AMD impacted water, 

including influent groundwater   

– Millerton ELF (Figure 8.1) construction with underdrains on low permeability coal floors will capture AMD 

leachate and seepage from the base of the waste rock that might otherwise migrate into groundwater and 

surface water. This will be sent to MW16 Sump (Figure 8.1), then pumped to the Mangatini Treatment 

System. 

– The potential impacts to future coastal groundwater users are discussed in Section 8.11.4. 
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8.5.3.2 EOML phase (2033 – 2046) 

The ceasing of operation-phase opencast mining and expected ceasing of fire suppression discharges will reduce 

impacts to groundwater during the EOML phase. Runoff and seepage from the Millerton ELF will continue to be 

directed to MW16 Sump and then pumped to the Mangatini Treatment System. 

If continued fire suppression is needed, water would be sourced from the Mangatini Treatment System or MW16 

Sump treated water through the EOML phase to minimise acid load addition to the underground workings 

(Bathurst, 2026d). 

Underground workings within the mined out pits will have been removed by EOML. Exposed portals will be sealed 

with an earth bund where there is a risk of pit water being released into them. The Syncline area will be mined out 

to create MW16 Sump during the Operational phase. This will utilise the naturally formed low in the coal floor. The 

portal to the DCA will be sealed to prevent further water flows into the remnant underground workings (via the 

DCA) during the EOML phase (Bathurst, 2026d). 

Beyond the active mining phase, ANFO use will cease and will therefore no longer contribute as a potential 

nitrogen source to groundwater, and an anticipated reduction in full-time employees will see treated sewage 

effluent as a source significantly reduce.  

The Millerton ELF and final landform shaping and capping outside the Millerton ELF will reduce the long-term 

potential impacts on groundwater quality. Capping along with sympathetic shaping of the local topography to 

restore the local drainage systems and the establishment of vegetation will help reduce water ingress and AMD 

loads into groundwater. 

8.5.3.3 Closure phase (2047 onwards) 

The final landform design involves minimising the Millerton ELF footprint to reduce AMD seepage into groundwater 

and leaving the coal floor and highwall areas with low AMD-generating capacity permanently exposed. The closure 

phase water management is shown in Figure 8.4. 

Historical underground workings within and outside the Stockton CML will remain, contributing untreated AMD to 

groundwater and waterways. Figure 2.1 shows the remaining areas post-closure. An agreement between Bathurst 

and the MaPPs means that opencast mining and subsequent removal of additional underground workings north 

towards Millerton Township, in the MaPPS area shown in Figure 8.4, cannot occur.  

AMD from waste rock ELFs have potential to enter to groundwater. The low hydraulic conductivity ELF basal rock 

will result in preferential seepage along the coal or pit floor and into the underdrainage system for collection and 

treatment at the sumps. This will limit potential impacts. In addition, monitoring of seepages and groundwater 

down-gradient of the Millerton ELF are proposed (Table 9.1). 
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AMD-impacted runoff from highwall / pit (coal) floors (shaded yellow in Figure 8.4) that remain post-closure is a 

potential risk to groundwater quality, should a portion infiltrate into the ground. However, impacts to groundwater 

are probably minimal, with coal floor runoff being diverted to pit sumps and captured for treatment or controlled 

discharge (Bathurst, 2026a). The low hydraulic conductivity (Table 4.1) pit flow is expected to result in most of the 

rainfall being transmitted as surface runoff, similar to the exposed granite. Infiltration would, therefore, be a small 

proportion, potentially 5 - 7% of the annual rainfall based on regional rainfall recharge rates to groundwater 

estimated from modelling at Cypress (GHD, 2021). In addition, AMD from highwall / pit floors decreases rapidly 

over the short-term, the pit floors will be sealed to prevent flow into groundwater via underground workings. 

Post-closure, the pit sumps (Figure 8.3) will not be pumped. When full of water, there is potential for seepage of 

AMD-impacted water into groundwater. This will be minimised by sealing underground working / portals within and 

near the sumps. 

8.5.3.4 Waterway quality 

AMD-impacted underground workings within KMS and BCM occur within, and at places discharge into the 

headwaters of waterways draining the Millerton Block. AMD-impacted underground water discharges to waterways 

will decrease as some of these workings are mined out and blocked. However, those remaining will continue 

adding acid load to waterways post-closure. 

Fire suppression discharges into historical underground workings using AMD impacted water is expected to 

temporarily increase the acidity in Miller Stream at monitoring site S24A until 2028, after which time fire 

suppression discharges are expected to cease and the acidity will reduce. At Mine Creek monitoring site S23, 

additional treatment will reduce the acidity despite impacts of fire suppression discharges occurring to 2028. 

Blocking the DCA in 2029 will result in further reduction in acidity and metals concentrations.  

Twins Stream and Rudolph Stream receive groundwater seepage from the granite, which improves the waterway 

quality. These granite seepages do not appear to show any impacts from the long history of mining at the Millerton 

Block. As such, the relatively short period of future mining is considered unlikely to cause any impacts to the 

quality of the granite groundwater seepages. 

8.6 Mangatini 
The Mangatini catchment currently consists of largely rehabilitated historical waste rock and opencast mining 

areas, groundwater dewatering at WE07 opencast pit and the A18 CFSF (Figure 5 2). Runoff and waste rock / 

CFSF seepages from disturbed and rehabilitated areas report to the Mangatini Treatment System.  

Transfer of excess PAF waste rock from Cypress and UWHR construction to the Webb South ELF (WE07) is the 

main mining activity anticipated post April 2027 other than a small amount of groundwater dewatering at WE07 

opencast pit.  

8.6.1 Historical underground workings 

A limited area containing historical underground workings drain AMD impacted water into Mine Creek North 

Tributary (S6) below the Mangatini Sump. These underground workings will remain post-closure as the workings 

extend beyond the planned BPCP consent area, across Crown Land.  

8.6.2 Groundwater quantity 

There will be no opencast pit dewatering in the Mangatini catchment and no changes to underground mining 

areas. Localised groundwater levels changes may occur during rehabilitation and backfill activities, especially as 

waste rock areas are capped, promoting more run-off to surface water. Any changes in waterway baseflows are 

therefore expected to be minor. 

8.6.3 Groundwater quality 

The PAF waste rock storage at Webb South ELF (WE07) shown in Figure 9.1, is the main future activity that could 

impact groundwater quality. The waste rock will be stored on top of a compacted liner to minimise AMD seepage 



 

GHD | (Bathurst Resources Limited) | 12601658 | Hydrogeology of the Stockton area and the assessment of impacts on 
groundwater from BPCP Stockton mining activities 97 

 

into groundwater. Groundwater monitoring is proposed within the BCM and granite Basement downgradient of the 

ELF (Section 9.1.2). 

The existing A18 CFSF is a comparably smaller potential contaminant source to groundwater, compared to the 

Webb South ELF, because much of the pyrite (key acid forming mineral) is leached out during processing at the 

CHPP. The coal fines have a higher pH (4.3 – 5.7) compared to waste rock (2.3 – 4.2), and significantly lower 

dissolved metals concentrations (0.01 – 8 mg/L for aluminium) compared to waste rock (1 – 200 mg/L for 

aluminium) – see Table 5.1. 

The A18 CFSF is at full capacity and studies have been undertaken to develop a closure plan and final 

rehabilitation. The CFSF will be progressively capped with locally sourced overburden material, from operating 

mine areas and the A Drive quarry. Long-term closure design incorporates a drainage channel across the surface 

of the impoundment. The impoundment is currently monitored by an array of vibrating wire piezometers and other 

seepages. This monitoring is proposed to be continued. Groundwater from the A18 CFSF is likely to flow east to 

north-east, controlled by the backfilled pit mined-out surface, ultimately collected and managed within the 

Mangatini Sump. 

Seepages from the Webb South ELF and A18 CFSF will be captured and diverted to the Mangatini Treatment 

System to reduce potential impacts on groundwater. 

As of 2025, 38% of landforms assumed to contribute acidity in Mangatini Catchment are not yet rehabilitated.  

Final landform rehabilitation of these areas will contribute ~19% acidity concentration reduction across the 

catchment compared to 2025 (Bathurst, 2026b).  After final landform rehabilitation and all mining is completed in 

~2037, AMD sources will continue to decline because of acidity decay, further reducing potential impacts on 

groundwater quality. 

8.6.3.1 Waterway quality 

A limited area of historical underground workings will remain, contributing untreated AMD to Mine Creek North 

Tributary (S6). Any impacts from groundwater reporting to Mangatini catchment waterways will be captured from 

downstream surface water monitoring sites. A full description of the proposed monitoring is provided in the 

waterway aquatic ecosystems impacts report by Instream (2026). 

8.7 St Patrick 
The St Patrick catchment currently consists of rehabilitated mining areas, small portion of active opencast, and the 

McCabes CFSF. Future activities in this catchment that could impact groundwater include 1) water abstractions 

from No.2 South / SN14 Backfill pit, any groundwater dewatering at Peninsula opencast (Figure 8.5), 2) three 

additional CFSFs located in the upper catchment at A Drive and 3) ongoing AMD discharges from the historical Fly 

Creek underground workings. 

8.7.1 Historical underground workings 

The St Patrick contains a small area of historical underground workings within the proposed FTAA consent area 

(Figure 2.1). The majority occurs down-gradient of it. The area of historical underground workings within the 

consent area will remain the same as current. 

8.7.2 Groundwater quantity 

Some water abstractions may be required from the No.2 South / SN14 Backfill pit for backup supply. The mean 

groundwater inflows are ~3 L/s (Table 4.5). Opencast mining at the proposed Peninsula area (Figure 8.5) may also 

result in groundwater abductions for dewatering. The pit is relatively shallow < 20 m depth below ground and 

hence may not intercept groundwater. Assuming groundwater levels were very high (5 m depth below ground) the 

maximum groundwater abstraction rate would be ~3 L/s (using the models discussed in Section 4.5.1). 

Given the relatively small potential groundwater abstraction rates, limited drawdown extents (< 250 m due to the 

expected shallow depth below the water table) and rainfall runoff-dominated flow in the adjacent waterways, any 

impacts on the waterway flows are considered negligible. Other proposed activities such as ongoing rehabilitation 
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and further CFSFs are not expected to significantly change groundwater levels and flow directions, and therefore 

not impact waterway base flows. 

 

Figure 8.5 Peninsula opencast mining area – St Patrick catchment 

Localised groundwater levels changes may occur during rehabilitation and backfill activities, especially as waste 

rock areas are capped, promoting more run-off to surface water. 

8.7.3 Groundwater quality 

Water and contaminants (specifically coal fines) from the CHPP will be discharged to land at the existing McCabes 

CFS and three new CFSFs located at A-Drive, A-Drive#2 and A-Drive#3 (Figure 5.2). As discussed in Section 

8.6.3, the water quality from the CFSFs is comparably much better, and a lower risk to groundwater than the waste 

rock areas.  

The McCabes CFSF is an engineered, purpose-built, partially lined structure. The impoundment is monitored by 

an array of vibrating wire piezometers which are proposed for future groundwater monitoring. Significant leakage is 

expected through the facility floor and unlined bulk fill, based on pumping only required to prevent overspilling 

when it is consistently raining. Future rehabilitation will utilise capping materials sourced locally. Groundwater flow 

is dominantly to the east, primarily discharging to the McCabes Sump. Any leakage and contaminants in 

groundwater that bypass the McCabes Sump would likely report to the Fly Creek underground workings. 

At the A-Drive Quarry (proposed locations for the new CFSFs) significant leakage has been noted. For example, a 

dewatering pump was removed by December 2024, and no spilling was observed as of December 2025, despite 

high rainfall. Groundwater flow from the A-Drive Quarry #1, #2, and #3 is eastward. Any contaminants reaching 

groundwater would therefore likely discharge into either Fly Creek itself or the Fly Creek underground workings. 

The proposed groundwater monitoring of the CFSFs is discussed in Section 9.1.2.  

Ongoing rehabilitation to be completed by 2037 will result in less AMD seepage into groundwater. Long-term, 

groundwater quality will improve from acidity decay in AMD sources. 
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8.7.3.1 Waterway quality 

The Upper St Patrick Stream will continue to flow into, then emerge out of, the historical Fly Creek underground 

workings above the St Patrick Stream S16 monitoring site. This will continue to result in AMD being discharged 

into this waterway from this location. The forecast 75th percentile dissolved aluminium concentration at St Patrick 

Stream S16 does not fall below 1 mg/L (recovered aquatic ecosystem) within the 80-year timeframe due to the 

substantial historical Fly Creek underground workings, which contribute almost half the total acidity load upstream 

of this monitoring site (Bathurst, 2026b). The AMD underground water discharges into St Patrick Stream are 

located downstream of the current AMD treatment infrastructure (McCabes Sump) and will therefore remain 

untreated. At this stage, there are no AMD management options developed for the historical Fly Creek workings 

(Bathurst, 2026b). St Patrick Stream site S16 captures AMD impacts from the underground water discharges. The 

site is proposed as a compliance monitoring site with daily (weekday) water sampling (Instream, 2026). 

The remaining St Patrick catchment waterways are dominantly rainfall-runoff fed, and in the absence of any major 

impacts on groundwater quality, there is unlikely to be any impacts from groundwater. 

8.8 Upper Waimangaroa 
This catchment has no AMD sources from further proposed opencast mining, nor any historical underground 

workings, and there are no changes to water management in this catchment proposed under the BPCP other than 

final landform construction and rehabilitation which includes granite capping of waste rock and minor addition of 

nutrients from revegetation. In addition to ongoing acidity decay, the groundwater quality in this catchment is 

expected to improve with time.  

Provided that the passive Whirlwind MSR treatment system, designed to intercept and treat acidic seepage water 

that emerges from acid‑forming overburden and waste rock within the Whirlwind catchment, continues to operate 

with periodic maintenance, surface water quality in the is also expected to gradually improve. 

The impacts of final landform construction and rehabilitation on groundwater baseflow in the Herbert and 

Whirlwind Streams has not been modelled. However, any impacts are likely to be small given there is no future 

dewatering proposed or underground workings. 

8.9 Nutrients 
There are no significant changes in nitrogen inputs expected from ANFO use or treated sewage effluent during the 

remaining active mining phase (2027 – 2033). Inputs are comparable to recent years (Bathurst, 2026d). 

Contrastingly, land rehabilitation rates are planned to increase from ~23 ha/year (previous 5 years) to 43 ha/year 

from 2027 up until 2034 (~90% increase), increasing the potential release of nitrogen into groundwater and 

waterways (Bathurst, 2026d). Any increase in nitrogen from extra fertiliser use will be assessed by monitoring in 

groundwater (Section 9.1.2) and surface water, and reduced use will be implemented if required. 

8.10 Groundwater dependent ecosystems 
Operation phase (2027 – 2033) opencast mining within the Millerton Block and St Patrick catchment and 

groundwater takes from the pit sumps are likely to result in temporary drawdown in the range of 250 – 475 m from 

the edge of the pits and opencast workings (Figure 8.6). This has potential to impact any groundwater dependents 

ecosystems in any waterways and wetlands located within the radius of drawdown that rely on groundwater.  

The potential impacts of dewatering on waterways aquatic ecosystems is discussed in the ‘Buller Plateaux Aquatic 

Ecology: history, thresholds and long-term management’ (Instream, 2026) 
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Figure 8.6 Reported wetlands, future water treatment sumps and maximum estimated future drawdown extents from opencast 
mining 
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8.10.1 Wetlands 

8.10.1.1 Stockton Plateau 

Wetlands are ubiquitous across the Stockton Plateau and are assumed to be presented within the potential zone 

of drawdown. These wetland types and dominant water sources are discussed below:   

– Pakahi wetlands are rainfall fed and exist on a thin soil over rock which is perched above the regional water 

table. 

– The Manuka shrub land and associated wetland vegetation would be shallow rooted (generally < 1 m deep) 

and source the majority of its water from the thin soil overlying rock – meaning this vegetation to is also 

unlikely to intercept groundwater which is generally more than 5 m deep. 

The exceptions to both points above would be at groundwater seepages, topographic low points and deeply 

incised waterways outside of the current and New Disturbance areas. However, these areas are likely to be a very 

small portion of the total area, and the topographic low points and incised waterways would be significantly 

influenced by rainfall run-off. As such, any groundwater related impacts on wetlands are considered are 

considered unlikely.  

8.10.1.2 Coastal 

Extensive wetlands occur along the coast downstream of AMD impacted Millerton Block waterways Granity 

Stream, Twins Stream and Rudolph Stream that flow from the Stockton Plateau. These wetlands are likely to 

receive some groundwater. The coastal wetland sampled at W1 half-way between Rudolph and Hugh Stream, 

shows no AMD impacts from the current mining operations (Section 5.8.3). The future water quality at Rudolph 

Stream is expected to improve (Instream 2026; Table 18) and Hugh Stream is not AMD impacted. Therefore, there 

is expected to be no negative impacts on the quality of water within this section of the wetland from the BPCP. 

Wetland sampling next to Twins Stream and groundwater monitoring next to the more AMD impacted Granity and 

Twins stream further north is proposed to assess any potential future impacts (Section 9.1.2). 

8.11 Groundwater users 
Details of the current groundwater consents and registered / non-registered bores are discussed in Section 5.8. 

8.11.1 Groundwater consents 

Third party groundwater consents are held by: 

–  

 

 

  

 

 

– None of the consents are used for potable supply. 

Rockies Mine 
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. The most likely 

(Base Case) drawdown extent from the edge of Twins Sump is ~130 m for the 20 m drawdown scenario shown in 

Figure 4.5. As such, any waterway flow losses from dewatering are expected to be negligible, but certainly 

possible. 

Rudolph Stream water quality changes are not expected from the BPCP (Instream, 2026). A reduction in flow from 

the additional ~1 ha of the catchment being diverted from the construction of Twins Sump, is forecast to result in a 

7-day MALF at the base of the catchment declining from 5 – 4.9 L/s (Instream, 2026). Rudolph Stream is located 

far enough away from Twins and Rockies East Sumps that any drawdown effects from temporary dewatering are 

also considered unlikely to reduce the flow. 

 

 

Hydropower 

 

  

 

 

  

  

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

. Stockton BPCP activities are not expected to increase 

groundwater levels that might cause issues for construction dewatering and tunnelling, as such, any impacts are 

considered extremely unlikely. 
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Under the 

BPCP, future groundwater abstractions from dewatering in this catchment are small ~5 L/s and temporary. The 

new CFSFs are not expected to significantly change groundwater levels and flow directions, and leachate will be 

captured and treated. Therefore, impacts on groundwater levels, quality are considered negligible.  

8.11.2 Registered bores 

The WCRC database lists 14 registered bores along the coastal sediments downgradient of, and well outside the 

Stockton CML.  

 

 

 

 

 At this distance, impacts from Stockton on the groundwater 

quality or quantity is considered extremely unlikely. 

Sampling by Bathurst in April and May 2026 showed no evidence of AMD impacts from Stockton mining on coastal 

groundwater and wetlands. In addition, the proposed BPCP will significantly improve the water quality in Twins 

Stream beyond 2028 (Instream, 2026), a waterway that loses flow to groundwater in its coastal reaches. As such, 

there are not considered to be any negative impacts from the BPCP. 

8.11.3 Non-registered bores 

 

 Water 

samples taken from this bore by Bathurst in April 2026 also show no evidence of AMD impacts from Stockton at 

this location. 

8.11.4 Future consents and registered bores 

Stockton Plateau 

On the Stockton Plateau downgradient of the mining disturbance areas, future groundwater takes for sensitive 

uses such as potable supplies are considered much less likely due to the isolated nature of the area, and the 

potential constraints from lower yields in comparison to the more productive coastal alluvial aquifers. The overall 

waterway quality improvements downgradient of Stockton may reflect an improvement in groundwater quality as 

well. 

Coastal groundwater 

Recent (April 2026) water quality monitoring data (Section 5.7.2) indicates no AMD impacts on shallow coastal 

groundwater near Kerr Stream (Figure 3.9 and Figure 4.18). There is no groundwater quality data available to 

assess the potential impacts on groundwater further north near AMD influenced Granity and Twins Stream. Both 

waterways show a long-term water quality improvement (Instream, 2026 and Bathurst 2026a). Therefore, any 

potential impacts on groundwater quality assuming that both waterways losing flow to groundwater and future 

groundwater users would be expected to reduce with time. To assess, this area more fully, future groundwater 

monitoring (quality and levels) in this area is proposed (Table 9.1). 

8.12 Cumulative impacts from outside Stockton 

8.12.1 Cypress Mine 

The Cypress Mine (Cypress) is located east of Stockton and lies partially within the St Patrick catchment and 

partially within the upper catchment of the Waimangaroa River. Key features at Cypress are the existing PAF 

waste rock stored within the Northern Engineered Landform (NELF) (ex-pit), existing dewatered North Pit, and the 

proposed to be dewatered South Pit. 
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The Cypress (three-dimensional numerical) groundwater flow modelling shows that the current drawdown from 

dewatering of the North Pit and proposed future South Pit does not extend into the Stockton proposed consent 

area (GHD, 2024, GHD, 2025). Hence, there is expected to be no cumulative impacts associated with opencast 

dewatering of pits at Stockton. 

Currently, all dewatered groundwater and surface runoff from the Cypress North Pit is pumped to the St Patrick 

catchment at Stockton, where it is managed and treated, prior to discharge into St Patrick Stream. Existing 

cleanwater diversions ensure no AMD impacted Cypress water enters the Upper Waimangaroa River, thereby 

minimising any impacts associated with the AMD discharges from Stockton to the Upper Waimangaroa River via 

Whirlwind and Herbert Streams. 

The AMD impacts on the Upper Waimangaroa River from Cypress and Stockton via the Herbert and Whirlwind 

streams is undertaken at surface water monitoring site 6W. The site is currently monitored as part of the Cypress 

consents (Instream, 2026) and is proposed to be included as part of the groundwater monitoring plan to assess 

any cumulative impacts associated with the proposed BPCP (Section 9.1.2). 

8.12.2 Rockies Mine 

The Rockies Mine (Figure 2.5) has potential for cumulative impacts on groundwater in the future, as the historical 

underground mine workings and associated AMD sources remain in place if mine remains closed, allowing 

groundwater impacts to persist without the benefit of remediation or removal. The mine is currently in care and 

maintenance, and there has been limited public information about its future, however the operation is consented 

until 2047. If mining does not recommence, the influence on the highly groundwater-dependent Twins Stream and 

Rudolph Stream is expected to remain broadly consistent with current conditions. Recommencement of mining 

could lead to changes in groundwater quality and potential effects on Twins Stream water quality, although the 

magnitude and extent of these changes remain uncertain. 

Should mining re-commence, operations would include land rehabilitation, water treatment and removal of 

historical underground workings (REM, 2010a). This would be expected to reduce the long-term AMD impacts on 

these waterways. However, to manage this uncertainty, Bathurst is proposing that the Twins Stream groundwater 

seepage site T1 located upstream of Rockies Mine influence become a consent compliance site for managing the 

impacts on Twins Stream. This site provides Bathurst with a reference location for assessing water quality in the 

absence of influence from the Rockies Mine and is included as part of the proposed groundwater monitoring plan 

(Section 9.1). Further details are provided in Instream (2026). 

8.12.3 Proposed Mount Fredrick South 

The Mount Fredrick South (MFS) opencast coal mine is being proposed under the BPCP. The mine is located in 

the upper Waimangaroa catchment, ~1 km south of Stockton. Stockton and MFS are separated by Deep Creek 

which flows into the Upper Waimangaroa River. The creek receives groundwater inflows and is situated within a 

deep, highly incised valley rising 150 m to Stockton (MWM, 2026).  

A groundwater impact assessment of the MFS as part of the BPCP was undertaken by MWM (2026). Opencast 

mining is expected to lower the water table by up 30 m in some areas. However, the drawdown is not expected to 

reach as far as Stockton due to the relatively low permeability of the BCM, large elevation difference between the 

two mine sites, and the presence of Deep Creek probably acting as groundwater divide. 

Potential cumulative impacts from groundwater are therefore considered to be limited to the Upper Waimangaroa 

River via inflows from Deep Creek and in-pit dewatering at MFS, and via inflows from Whirlwind and Herbert 

Streams at Stockton. Under the BPCP, the water quality in both Whirlwind and Herbert Streams is expected to 

improve (Instream, 2026), hence impacts from Stockton are expected to reduce.  

Impacts from the MFS on the Waimangaroa River include discharges of treated in-pit dewatering directly to the 

river and changes in tributary flows (MWM, 2026). Overall, the modelling suggests an increase in lower flow 

conditions post-closure compared to baseline (MWM, 2026).  

Over the course of the BPCP, the cumulative impacts on the Waimangaroa River downstream of MFS, Stockton 

and Cypress will be assessed at site 17W (compliance monitoring) downstream of Deep Creek confluence, and 

sites 2W (compliance monitoring) and 16W (performance monitoring) upstream of MFS (MWM, 2026). In addition, 
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Whirlwind Stream site S4 and Herbert Stream site UC2 are proposed as performance monitoring sites downstream 

of Stockton (Instream, 2026). 

8.13 Impacts without the BPCP 
If the BPCP is not granted, upon closure of the Stockton, BT Mining is contractually obligated to return the land to 

the Crown. At that point, the Crown will take direct responsibility for treatment of all AMD sources (GHD, 2026b). 

8.13.1 Groundwater impacts on waterways 

Without the BPCP and associated water treatment, a significant regression in waterway quality is expected, unless 

the Crown undertakes ongoing water quality management equivalent to that currently in place. The impacts related 

to groundwater are discussed below. 

Millerton Block 

The closure of Stockton would cause AMD impacted fire suppression discharges and opencast mining to cease. 

This would result in an immediate improvement in the down-gradient groundwater and receiving waterway quality 

in the Millerton Block.  

However, the long-term waterway quality without the BPCP would not improve to the extent that it would under the 

BPCP without 1) further open-cast mining to remove additional historical underground workings and underground 

fires that discharge AMD impacted water, 2) sump cut-off of historical workings and 3) sealing of the DCA portal 

and other underground working portals near pit sumps.  

Both the forecasted waterway quality and proposed water treatment for the Millerton Block are covered in 

‘Millerton Water and AMD Management Report’ (Bathurst, 2026a). 

Mangatini, St Patrick and Upper Waimangaroa catchments 

Compared to the Millerton Block, the closure of Stockton would likely result in minimal changes to groundwater in 

the Mangatini, St Patrick and Upper Waimangaroa catchments apart from potential impacts to groundwater quality 

from PAF waste rock stored in the Webb ELF (Mangatini catchment). This reflects the extent of existing 

rehabilitation and the relatively limited intensity and duration of groundwater disturbance from mining activities in 

these areas. The ceasing of small areas of pit sump groundwater dewatering would result in isolated areas of 

groundwater levels rising to a new post-mining water level. 

8.13.2 Groundwater user impacts 

The ceasing of mining at Stockton is considered unlikely to impact existing groundwater users based on their 

distances from the active mining areas, and the generally low permeability rock hosting groundwater on the 

Stockton Plateau which limits the extent of any impacts. Potential impacts on coastal groundwater around AMD 

influenced Twins and Granity Stream would remain the same and reduce overtime from acid decay. 
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9. Recommendations 

9.1 Proposed groundwater monitoring 

9.1.1 Background 

The existing groundwater monitoring data and current sites provide useful information on the current state of 

groundwater in some areas of Stockton. Future activities under the proposed BPCP will result in further changes to 

groundwater and hydraulically connected waterways. 

It is recommended that the current hydrogeological monitoring be expanded to confirm the current predictions and 

to monitor the potential changes on groundwater from the BPCP and particularly hydraulically connected surface 

water. The Millerton Block is considered as the focus area where ongoing opencast mining and potential 

groundwater impacts on waterways are likely to be greatest. 

9.1.2 Proposed monitoring and investigations 

Details of the proposed groundwater monitoring investigations consistent with MFS and ESE (MWM, 20206a & b) 

are provided Table 9.1. The current water monitoring sites across the Stockton area are summarised in Table 9.2. 

The justification for the proposed groundwater monitoring sites is presented in Figure 9.1, and location information 

is summarised in Table 9.3. The proposed groundwater sampling details are provided Table 9.4.  

Final details of the groundwater monitoring (sampling, location etc) will be confirmed as a condition of the granting 

of the BPCP. Most groundwater monitoring will be used to assess AMD management performance as opposed to 

measurement against specific compliance criteria. 

As part of finalising the groundwater monitoring plan, a bore condition assessment and assessment of other 

groundwater monitoring sites will be undertaken to assess the status, condition and suitability for future monitoring. 

The final monitoring locations will also prioritise areas that will allow continued monitoring over the long-term, and 

minimise the number of sites being removed through operational activities. 

The groundwater monitoring strategy for BPCP will focus on groundwater interaction with waterways and AMD 

impacts from the BCM (main acid-forming material) at / or near key discharges into waterways from seepages or 

historical underground workings and downgradient of potential contaminant sources in PAF waste rock, coal fines 

storage, water treatment sumps and pit floor run-off sites. 

Slug testing of each new monitoring bore is proposed on completion (after development) to obtain site-specific 

hydraulic conductivity data for the Brunner Coal Measures / Kaita Mudstone and Basement. Slug testing is also 

proposed on existing monitoring bores that are assessed to be in reasonable condition. The extra hydraulic 

conductivity data will be important for any future groundwater modelling (analytical or numerical). 

The final monitoring plan will also include flow and quality of key existing and future waste rock seepages. 
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Figure 9.1 Proposed groundwater monitoring locations on the Stockton Plateau. New monitoring locations are indicative and some existing sites will be removed as a result of continued 
opencast mining 
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