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1 Introduction 

Wambo Coal Mine (Wambo) is an open cut and underground mining operation in the Hunter Valley mining 
region of New South Wales operated by Wambo Coal Pty Limited (WCPL). WCPL is currently seeking approval 
of an Extraction Plan for its longwall mining operations at South Bates Extension underground mine. The 
proposed Extraction Plan will cover the mining of Longwalls (LWs) 17 to 20, extracting coal from the Whybrow 
Seam. WCPL has previously developed two separate Extraction Plans for underground mining at South Bates 
underground mine at Wambo. The first covered LWs 11 - 13 and was approved in February 2015. More 
recently a consolidated Extraction Plan for LWs 11 - 16 was completed and approved. This report documents 
the surface water technical assessment for LWs 17 - 20 that informs the development of the Extraction Plan. 

Subsequent to the submission of the Extraction Plan for LWs 17 ς 20 in April 2018, WCPL advised the 
Department of Planning and Environment (DP&E) on 4 September 2018 that further investigation of geological 
structures in the area may require changes to the main headings and the finishing ends of LWs 18, 19 and 20.  
On 7 September 2018, DP&E approved the Extraction Plan for LWs 17 ς 20 for the extraction of LW 17 only.   

As a result of the identified geological structure, WCPL has revised the longwall layout of LWs 17 ς 20 to 
shorten the finishing (i.e. north-eastern) ends of LWs 17, 18, 19 and 20 by 25 m, 140 m, 210 m and 210 m, 
respectively (from the lengths that were previously assessed).  The longwall widths and chain pillar widths for 
LWs 17-20 have not been modified.  This report has been revised to assess the impacts resulting from the 
revised longwall layout. 

One of the effects of underground longwall mining is that after coal is mined, the roof strata falls into the void 
(goaf) causing the natural ground surface to subside. The environments of the North Wambo Creek Diversion 
(NWCD), its adjacent floodplains and hill slopes that exist over the area of the South Bates Extension 
underground mine plan that will be subject to subsidence are the subject of this report.  

This technical report outlines the pre and post subsidence environment for the mine plan area (as shown in 
Figure 1-1 and Figure 1-2), addresses potential impacts on surface water caused by subsidence, and proposes 
mitigation, monitoring and reporting.   

To effectively manage the impacts of subsidence this technical report consists of the following aspects: 

¶ Measurement of pre-subsidence baseline data 

¶ Predictive subsidence modelling and impact assessment 

¶ Ongoing subsidence monitoring 

¶ Pre-subsidence and post subsidence mitigation, reporting and maintenance 

1.1 Scope 
This technical report covers all surface water which has an interface with the South Bates Extension and South 
Bates underground mine plan. This includes surface water of the NWCD, its tributaries and surrounding 
landscape. 

The impact assessment of subsidence upon waterways and surface water generally is undertaken in the 
structure developed during the Isaac River Cumulative Impact Assessment of Mine Developments (Alluvium, 
2008), a project jointly funded by Anglo American BHP Billiton undertaken in collaboration with Queensland 
Government. Although not directly applicable to NSW regulation, the findings assisted the development of the 
Watercourse Subsidence ς Central Queensland Mining Industry guideline (DERM, 2011). The framework for 
assessing impacts on watercourses by subsidence was developed into the following hierarchy, which has been 
adopted for this study: 

¶ 1st order ς direct physical effects of subsidence 

¶ 2nd order ς geomorphic response to subsidence 

¶ 3rd order ς changes to water quantity and quality 

¶ 4th order ς biological response  
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Figure 1-1.  Overview of underground mining at Wambo Coal Mine 
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Figure 1-2.  Overview of South Bates underground mine plan at Wambo Coal Mine 
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2 Baseline condition assessment 

A snapshot of the condition of the landscape and surface water environments interacting with the South Bates 
Extension underground mine plan is provided to inform the impact assessment and any mitigation strategies 
that may be required.   

Predicted subsidence modelling indicates that LW 17 directly subsides the banks of the NWCD.  The modelling 
indicates that LWs 18-20 will not cause any direct subsidence of the banks or channel as the longwalls finish to 
the southwest of the NWCD as shown on Figure 1-2.   

The downstream extent of NWCD was subsided prior to construction.  Downstream of NWCD, North Wambo 
Creek has also been subsided in recent years.   

Baseline monitoring of the entire North Wambo Creek and NWCD in the study area was completed in 
November 2017 in response to recommendations in the extraction plan for LW 11-16 (Alluvium, 2016) (see 
Figure 2-1). The baseline monitoring results are detailed in AlluviumΩs report; North Wambo Creek Diversion 
operations monitoring. Further baseline assessment of the upstream reaches of North Wambo Creek and its 
tributaries Spring and Chalkers Creeks was completed in February 2018. The results of that assessment are 
detailed in AlluviumΩs report; North Wambo Creek ς Baseline assessment geomorphic context statement. As 
well as the 2017/2018 baseline monitoring information from the 2015 performance review of NWCD 
(Alluvium, 2015) and the November 2016 inspection were used to inform this baseline condition assessment.   

LWs 11 - 14 had been fully mined at the time of the 2017/2018 inspections, including subsiding NWCD. LW 15 
was almost complete but had not subsided NWCD at the time of inspection. 

 

Figure 2-1. Monitoring sites for NWCD and subsidence 
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2.1 Character, behaviour and condition of waterways 

Upstream reach 
The 2018 baseline assessment of the upstream reach of North Wambo Creek extended to include its upstream 
tributaries, Spring and Chalkers Creeks (Alluvium, 2018).  

Spring and Chalkers Creek tributaries originate from the sandstone capped ranges to the west of the mine. 
These ranges have massive sandstone beds that form plateaux on the crest with angle of repose slopes 
beneath.  Consequently, these ranges can generate substantial quantities of sand as input to North Wambo 
Creek.  Near the confluence, which forms North Wambo Creek, much of the sedimentary bedrock is 
conglomerate, providing cobbles and gravels as bedload to the waterway.  Both these waterways have a steep 
gradient and are horizontally confined by bedrock in hillslopes with only minor floodplain pockets.   

Downstream of the confluence of the confined Spring and Chalkers Creeks, North Wambo Creek becomes 
progressively less confined before becoming completely alluvial prior to the NWCD.  The extents of North 
Wambo Creek assessed have been subject to a long period of adjustment in response to land clearing and 
domestic livestock grazing.  The settlement of the valley appears to have comprised several smaller allotments 
and land use is likely to have been intensive.  Grazing still occurs in the valley and along the subject reaches, 
however the intensity of land use may have decreased as the land is now part of broader mining tenements 
with lease back to graziers.   

Prior to development of the mining operation, North Wambo Creek has undergone a number of adjustments.  
It is probable that the watercourse was a discontinuous alluvial channel with swamp like features, potentially a 
chain of ponds.  With complete clearing of the valley floor it is possible that a channel incised, widened and 
meandered in the sandy alluvials.  There is no longer an active channel present for much of North Wambo 
Creek immediately upstream of the diversion, it has infilled and exhibits very little fluvial bed form activity.  
This section appears to be returning to a discontinuous alluvial form, inset below the former surface. 

It is likely in this setting that much of the flow generated in the range to the west in lower intensity and 
magnitude rainfall events was as base flow in the alluvial sediments.  The current open cut operation adjacent 
to the offtake of NWCD influences the flow regime locally, in NWCD and downstream.   

Riparian vegetation in the reach immediately upstream of NWCD is largely limited to ground cover, which has 
been dense at the times of inspection 2015-2018.  The reasons for limited regeneration of woody species in 
this reach are not known.  The reach is no longer subject to cattle grazing however kangaroo numbers in the 
area are significant.  Changes in the saturation of alluvials due to a steeper hydraulic gradient to the open cut 
may also be a factor.   

 

Figure 2-2. Photographs from 2018 baseline assessment showing typical Spring Creek (left photo) and Chalkers Creek 
(right photo) reaches 
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Figure 2-3. Partly confined North Wambo Creek, downstream of confluence of Spring and Chalkers Creeks 

 

Figure 2-4. Downstream view in fully alluvial reach, just upstream of NWCD 

NWCD Stage 2 
The upstream half (approx.) of NWCD is known as Stage 2.  This was constructed prior to Stage 3 which 
replaces the mined out Stage 1.  Stage 2 of the diversion is constructed initially in the floodplain of North 
Wambo Creek then gradually into foot slopes of the range to the west.  A low capacity low flow channel, 
typically 2-3m deep and up to 10m top width has been cut into a constructed floodplain that decreases from 
around 80m wide to 30m wide moving downstream as depth of cut increases (to about 8m below natural 
ground surface at the interface with Stage 3).   

At the upstream end of Stage 2, overland flow entry has been managed adequately and with a lower gradient 
and broader cross section the diversion is in similar condition to the upstream reach.  Hydraulic energy 
conditions increase with the depth of cut and the narrower floodplain, moving downstream.  This has resulted 
in deepening and widening of the low flow channel that is likely to continue in the alluvial/colluvial sediments 
present.  This process is occurring in the zone over LW 11 and LW 12 and immediately upstream.   
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Overland flow entry to the diversion from the west has not been managed in the vicinity of LW 11.  This 
already requires management response to limit further gully erosion.  LW 11 subsidence has altered the 
location. Management of the overland flow will be undertaken to suit the post subsidence conditions.   

Stage 2 of the diversion is known to have had substantial rehabilitation effort in the form of revegetation 
largely with a pasture seed mix and some tube stock patches and other remedial works in 2011.  This work has 
had limited success, a program of shallow ripping (including treatment of subsidence cracks) and seeding is in 
progress. 

 

 

Figure 2-5.  Upstream extents of Stage 2 NWCD at Div2 
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Figure 2-6.  Minor overland flow and bank erosion in dispersive soils, mid stage 2 NWCD near Div3 

 

Figure 2-7.  Section of NWCD Stage 2 near Div 5 already undergoing erosional adjustment that will be subject to 
increased erosion risk from LW 11-16 subsidence 
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Figure 2-8.  Cracking in inset floodplain over LW 11 in dispersive soils may lead to new tunnel and gully erosion 

 

Figure 2-9.  Upstream view from Div6, typical conditions in lower Stage 2 NWCD 
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NWCD Stage 3 
Stage 3 is largely constructed in foot slopes with much of the channel boundaries being sandstone bedrock.  
Where not bedrock, the weathered sediments are generally highly dispersive and prone to erosion on the 
surface and sub-surface.   

This section of the diversion presently has very limited vegetation establishment and overland flow entry 
management issues that require attention.  The sandstone boundaries of the channel remain relatively sound 
in the majority, with only a few instances of bedrock weathering to the extent of it breaking down to 
constituent sediments.   

Elevated energy conditions in Stage 3 combined with the limited finer sediment supplied to the reach under 
current sediment supply conditions means there is little prospect of deposition and that any fine sediment 
topsoil in the channel is likely to be stripped in larger flow events.  Both of these combine to constrain longer 
term vegetation establishment potential from regeneration/self-seeding processes.  With the shallow bedrock 
in the reach, vegetation is at further risk of removal due to potential barriers to root penetration where 
sandstone beds are massive.   

The downstream extents of Stage 3 were constructed over terrain that was already subsided by earlier 
longwall mining.   

 

Figure 2-10.  Steep, bedrock controlled transition zone from Stage 2 to Stage 3  
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Figure 2-11.  Compression buckle cracks at 1-2m spacing through the sandstone in NWCD near Div8 over LW 13/14 

 

Figure 2-12.  Improving woody vegetation establishment following light ripping of diversion batters 
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Figure 2-13.  Typical conditions in mid Stage 3 of NWCD 

 

Figure 2-14.  Tunnel erosion associated with overland flow management in Stage 3 NWCD is the subject of a 
management program by Wambo Coal 










































































































