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1 Introduction 

1.1 Background 
Tahmoor Colliery is managed and operated by Tahmoor Coal Pty Limited (Tahmoor Colliery).  
Tahmoor Colliery holds coal and mining leases CCL 716, ML 1539 and ML 1376 encompassing the 
proposed longwall extraction.  

Tahmoor Colliery is located approximately 80 kilometres south-west of Sydney in the township of 
Tahmoor NSW. It is managed and operated by Glencore Coal Assets Australia. Tahmoor Colliery has 
previously mined 30 longwalls to the north and west of the mineôs current pit top location and it is 
currently mining Longwall 31 in accordance with current Subsidence Management Plan Approval for 
the extraction of Longwall 31. 

Table 1 Tahmoor Colliery mine schedule 

Longwall Start Date Completion Date 

Longwall 31 July 2017 July 2018  

Longwall 31 is a continuation of a series of longwalls that extend into the Tahmoor North Lease area, 
which began with Longwall 22. The longwall panels are located between the Bargo River in the south-
east, the township of Thirlmere in the west and Picton in the north. 

A number of natural features have been identified in the active subsidence zone of Longwall 31.  In 
particular Redbank Creek, with pre mining data identifying numerous ferruginous seeps prior to 
undermining of the Creek. 

Redbank Creek flows above Longwalls 31 and towards the north-east, where it joins Stonequarry 
Creek approximately 830 metres (m) east of proposed Longwall 32, it then drains to the Nepean River. 
The creek falls approximately 30 metres over a total length of approximately 2,300m, with an average 
gradient of 13mm/m.  

1.2 Objectives 
The Environmental Management Plan (EMP) provides detailed information about how Tahmoor Colliery 
will manage the risks associated with subsiding natural features during the extraction of Longwall 31 
and will be updated in consultation with key Government agencies and landowners prior to the influence 
of future longwalls. 

The objectives of this Management Plan are to establish procedures to measure, manage, mitigate 
and repair potential impacts that might occur to natural features include: 

a) Minimising or avoiding impact on the natural environment. 

b) Minimising the risk to public safety to within tolerable limits, and; 

c) Minimising the level of public disruption and inconvenience. 

These objectives will be met by using the following methods: 

a) Assessing the potential subsidence impacts to natural features resulting from the proposed 
mining. 

b) Monitoring natural features during mining. 

c) In the event that the impacts due to the extraction of Longwall 31 are greater than predicted, 
implement contingent measures as recommended for natural features 

d) Mitigate, remediate and / or compensate potential significant impacts if recommended by 
qualified consultant. 

e) A developed protocol for notification in the event that the impacts of mine subsidence exceed 
trigger levels. 

f) Preparation of a contingency plan for natural features, and 
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g) Consultation with key landowners and Government agencies. 

This Management Plan has been prepared in accordance with the requirements of Condition 12 
(Environmental Management Plan) of the Subsidence Management Plan Approval for Tahmoor 
Colliery Longwall 31, dated 3 May 2017.   

Figure 1 shows the layout of the current Longwall 31. 

 

Figure 1 Aerial photograph and mine plan 
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1.3 Scope 
The EMP will be used to protect, monitor, remediate and report the condition of natural features 
identified in the active subsidence zone of Longwall 31.  The components covered by this 
Management Plan addresses subsidence impacts on: 

a) Surface Water 

i. Redbank Creek 

b) Groundwater 

i. Piezometers 

ii. Mine water 

c) Flora and fauna 

i. Aquatic 

ii. Terrestrial 

d) Archaeological sites 

i. Aboriginal Cultural Heritage 

ii. European Historical Heritage 

e) Any other significant environmental features that may be effected by subsidence resulting from 
the proposed longwall extraction. 

The EMP covers the specified features located within the general active subsidence zone of Longwall 
31 as outlined in Section 1.4., but does not include areas outside the extent of the Longwall 31 active 
subsidence zone. 

The EMP applies to all personal employed or engaged by Tahmoor Colliery for the purpose of any 
item outlined in this Management Plan. 

1.4 Definition of Active Subsidence Zone 
As a longwall progresses, subsidence begins to develop at a point in front of the longwall face and 
continues to develop after the longwall passes.  The majority of subsidence movement typically occurs 
within an area 150 metres in front of the longwall face to 450 metres behind the longwall face. 

This is termed the ñactive subsidence zoneò for the purposes of this Management Plan.   

The active subsidence zone for each longwall is defined by the area bounded by the predicted 20 mm 
subsidence contour for the active longwall and a distance of 150 metres in front and 450 metres 
behind the active longwall face, as shown by Figure 2. 
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Figure 2 Diagrammatic representation of óactive subsidence zoneô 
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1.5 Consultation, Co-operation, Co-ordination 
Substantial consultation, co-operation and co-ordination has taken place between Tahmoor Colliery 
various landowners and Government agencies prior to and during the development of the EMP. 

Archaeological site 52-2-3254 Redbank Creek 1 is a shelter with art and deposit located directly above 
Longwall 29. Tahmoor Colliery received an Aboriginal Heritage Impact Permit (AHIP) Approval on 19 
December 2014 from the Office of Environment and Heritage (OEH) and during the preparation of the 
AHIP Aboriginal stakeholders were consulted throughout the process and are consulted prior to and at 
the end of each longwall, until written notice is provided to OEH to advise the completion of actions 
authorised in the AHIP. 

Koorana Homestead Complex is a Heritage listed property located above Longwall 32.  Tahmoor 
Colliery, Niche Environment and Heritage (Niche), Mine Subsidence Engineering Consultants (MSEC) 
and John Matheson and Associates (JMA) have been consulting with the property owner since 2014, 
during the development of the Koorana Homestead Statement of Heritage Impact Longwall 31 
Structural Investigation Report and Tahmoor Colliery Longwall 31 Management Plan for Potential 
Impacts to the Koorana Homestead Complex. 

Surface Water Remediation in Myrtle Creek is outlined in Section 5 of this Management Plan.  A 
Corrective Management Action Plan has been submitted to the Department of Resource and 
Geoscience (DRG) for a Myrtle Creek remediation Trial Project Site.  On approval of the Project 
Tahmoor Colliery will consult with key Government agencies prior to execution of Stage 1 Trial Project 
Site works. .  For further details refer to Tahmoor Colliery Corrective Management Action Plan 
Revision B dated 16 June 2017. 

1.6 Compensation 
The Mine Subsidence Compensation Act 1961 (MSC Act) is administered by Subsidence Advisory NSW 
(Mine Subsidence Board). Currently, under the Mine Subsidence Compensation Act 1961, any claim for 
mine subsidence damage needs to be lodged with Subsidence Advisory NSW. Subsidence Advisory 
NSW staff will then assess the damage to determine the cause. If the damage is determined to be 
attributable to mine subsidence, a scope will be prepared and compensation will be assessed. 

Claims lodged with the Subsidence Advisory are for built structures.   

2 Subsidence Predictions 

2.1 Maximum Predicted Systematic Parameters 
Predicted mining-induced conventional subsidence movements were provided in Report No. 
MSEC647, which was prepared in support of Tahmoor Collieryôs SMP Application for Longwalls 31 to 
37, and includes predictions due to the extraction of Longwall 31. 

A summary of the maximum predicted incremental conventional subsidence parameters, due to the 
extraction of Longwall 31 only, is provided in Table 2.  A summary of the maximum predicted total 
conventional subsidence parameters, after the extraction of Longwall 31, is provided in Table 3. 

Table 2 Maximum Predicted Incremental Conventional Subsidence Parameters Due to 
Extraction of Longwall 31 

Longwall 

Maximum 
predicted 

incremental 
subsidence 

(mm) 

maximum 
predicted 

incremental 
tilt (mm/m) 

Maximum 
predicted 

incremental 
hogging 

curvature (1/km) 

Maximum 
predicted 

incremental 
sagging 

curvature (1/km) 

Due to LW31 725 5.5 0.06 0.12 
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Table 3 Maximum Predicted Total Conventional Subsidence Parameters after Extraction of 
Longwall 31 

Longwall 

Maximum 
predicted total 

subsidence 
(mm) 

Maximum 
predicted total 

tilt (mm/m) 

Maximum 
predicted total 

hogging 
curvature 

(1/km) 

Maximum 
predicted total 

sagging 
curvature 

(1/km) 

After LW31 1225 6.0 0.09 0.13 

The values provided in the above table are the maximum predicted cumulative conventional 
subsidence parameters which occur within the general longwall mining area, including the predicted 
movements resulting from the extraction of Longwalls 22 to 31. 

2.2 Observed Subsidence during Mining Longwalls 
22 to 30 
The extraction of longwalls at Tahmoor Colliery has generally resulted in mine subsidence movements 
that were typical of those observed above other collieries in the Southern Coalfield of NSW at 
comparable depths of cover.   

However, observed subsidence was greater than the predicted values over Longwalls 24A and the 
southern parts of Longwalls 25 to 27.  Monitoring during the mining of Longwalls 28 to 30 has found 
that subsidence behaviour has returned to normal levels.   

Ground surveys will continue to be undertaken above Longwall 31.  The survey results will be checked 
against predictions to confirm whether subsidence continues to develop in a normal manner during the 
mining of Longwall 31. 

2.3 Predicted Strain 
The prediction of strain is more difficult than the predictions of subsidence, tilt and curvature.  The 
reason for this is that strain is affected by many factors, including curvature and horizontal movement, 
as well as local variations in the near surface geology, the locations of pre-existing natural joints at 
bedrock, and the depth of bedrock.  Survey tolerance can also represent a substantial portion of the 
measured strain, in cases where the strains are of a low order of magnitude.  The profiles of observed 
strain, therefore, can be irregular even when the profiles of observed subsidence, tilt and curvature are 
relatively smooth. 

In previous MSEC subsidence reports, predictions of conventional strain were provided based on the 
best estimate of the average relationship between curvature and strain.  Similar relationships have 
been proposed by other authors.  The reliability of the strain predictions was highlighted in these 
reports, where it was stated that measured strains can vary considerably from the predicted 
conventional values. 

Adopting a linear relationship between curvature and strain provides a reasonable prediction for the 
conventional tensile and compressive strains.  The locations that are predicted to experience hogging 
or convex curvature are expected to be net tensile strain zones and locations that are predicted to 
experience sagging or concave curvature are expected to be net compressive strain zones.  In the 
Southern Coalfield, it has been found that a factor of 15 provides a reasonable relationship between 
the maximum predicted curvatures and the maximum predicted conventional strains. 

At a point, however, there can be considerable variation from the linear relationship, resulting from 
non-conventional movements or from the normal scatters which are observed in strain profiles.  When 
expressed as a percentage, observed strains can be many times greater than the predicted 
conventional strain for low magnitudes of curvature.  In this Report, therefore, we have provided a 
statistical approach to account for the variability, instead of just providing a single predicted 
conventional strain. 

The data used in an analysis of observed strains included those resulting from both conventional and 
non-conventional anomalous movements, but did not include those resulting from valley related 
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movements, which are addressed separately in this Report.  The strains resulting from damaged or 
disturbed survey marks have also been excluded. 

A number of probability distribution functions were fitted to the empirical data.  It was found that a 
Generalised Pareto Distribution (GPD) provided a good fit to the raw strain data.  Confidence levels 
have been determined from the empirical strain data using the fitted GPDs.  In the cases where survey 
bays were measured multiple times during a longwall extraction, the maximum tensile strain and the 
maximum compressive strain were used in the analysis (i.e. single tensile strain and single 
compressive strain measurement per survey bay). 

 

Figure 3 Distributions of the measured maximum tensile and compressive strains 
for surveys bays located above goaf 

The 95 % confidence levels for the maximum total strains that the individual survey bays above goaf 
experienced at any time during mining are 0.9 mm/m tensile and 1.8 mm/m compressive.  The 99 % 
confidence levels for the maximum total strains that the individual survey bays above goaf 
experienced at any time during mining are 1.5 mm/m tensile and 3.5 mm/m compressive. 

2.4 Predictions of Strain above Solid Coal 
The survey database has also been analysed to extract the maximum tensile and compressive strains 
that have been measured at any time during the extraction of Longwalls 22 to 28 at Tahmoor Colliery, 
for survey bays that were located outside and within 200 metres of the nearest longwall goaf edge, 
which has been referred to as ñabove solid coalò. 

The histogram of the maximum observed tensile and compressive strains measured in survey bays 
above solid coal at Tahmoor Colliery is provided in Figure 4.  The probability distribution functions, 
based on the fitted GPDs, have also been shown in this figure. 
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Figure 4 Distributions of the measured maximum tensile and compressive strains 
for survey bays located above solid coal 

The 95% confidence levels for the maximum total strains that the individual survey bays above solid 
coal experienced at any time during mining are 0.6 mm/m tensile and 0.5 mm/m compressive.  The 
99 % confidence levels for the maximum total strains that the individual survey bays above solid coal 
experienced at any time during mining are 1.1 mm/m tensile and 0.9 mm/m compressive. 

2.5 Analysis of Strains Measured Along Whole 
Monitoring Lines 
For linear features such as roads, cables and pipelines, it is more appropriate to assess the frequency 
of the maximum observed strains along whole monitoring lines, rather than for individual survey bays.  
That is, an analysis of the maximum strains measured anywhere along the monitoring lines, 
regardless of where the strain actually occurs. 

The histogram of maximum observed total tensile and compressive strains measured anywhere along 
the monitoring lines, at any time during or after the extraction of Longwalls 22 to 28 at Tahmoor 
Colliery, is provided in Figure 5. 
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Figure 5 Distributions of measured maximum tensile and compressive strains 
anywhere along the monitoring lines 

It can be seen from Figure 5, that 33 of the 58 monitoring lines (i.e. 57 %) had recorded maximum 
total tensile strains of 1.0 mm/m, or less, and that 53 monitoring lines (i.e. 91 %) had recorded 
maximum total tensile strains of 2.0 mm/m, or less.  It can also be seen from this figure, that 36 of the 
58 monitoring lines (i.e. 62 %) had recorded maximum compressive strains of 2.0 mm/m, or less, and 
that 48 of the monitoring lines (i.e. 83 %) had recorded maximum compressive strains of 4.0 mm/m, or 
less. 

2.6 Predicted and Observed Valley Closure across 
Creeks 
The valley related movements for the streams have been predicted using the empirical method 
outlined in ACARP Research Project No. C9067 (Waddington and Kay, 2002), referred to as the 2002 
ACARP method.  The predicted upsidence and closure movements for Redbank Creek are provided in 
Chapter 4. 

The valley closure movements along Redbank Creek due to the extraction of Longwalls 26 to 30 have 
been measured using the two 3D ground monitoring lines that are located along the alignment and on 
either side of the creek.  The BC-Line follows Bridge Street on the western side of Redbank Creek and 
the RK-Line is located on the eastern side of the creek.  The locations of these two monitoring lines 
are shown in Figure 6. 
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Figure 6 Ground monitoring lines adjacent to Redbank Creek 

The valley closure movements along Redbank Creek have been determined from the changes in 
distance between the corresponding survey marks along the two survey lines located either side of the 
creek.  The comparison between the measured and predicted total closure for Redbank Creek due to 
the extraction of Longwalls 26 to 30 is shown at the top of Figure 7.  The measured and predicted 
incremental closure for the creek due to Longwall 30 only is shown at the bottom of this figure. 
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Figure 7 Measured and predicted valley closure along Redbank Creek 

The maximum measured total and incremental closure movements are less than the maximum 
predicted values along Redbank Creek.  The profiles of the measured total and incremental closure 
movements above Longwalls 29 and 30 reasonably match the predicted profiles.  The total closure 
measured above the chain pillar between Longwalls 28 and 29 is slightly greater than the predicted 
total closure in that location, however, it is less than the maximum predicted values above the two 
adjacent chain pillars. 

It is considered, therefore, that the valley closure movements measured along Redbank Creek are 
consistent with the predicted valley closure movements obtained using the 2002 ACARP method. 

3 Risk Management Method 

3.1 NSW Work Health & Safety Legislation 
All persons conducting a business or undertaking (PCBUs), including mine operators and contractors, 
have a primary duty of care to ensure the health and safety of workers they engage, or whose work 
activities they influence or direct. The responsibilities are legislated in Work Health and Safety Act 2011 
and the Work Health and Safety (Mines) Act 2013 and associated Regulations (collectively referred to 
as the óWHS lawsô). 

The Work Health and Safety (Mines) Regulation 2014 commenced on 1 February 2015 and contains 
specific regulations in relation to mine subsidence. 

As outlined in the Guide by the NSW Department of Trade & Investment Mine Safety: 

ña PCBU must manage risks to health and safety associated with mining operations at the mine by: 

a) complying with any specific requirements under the WHS laws 

b) identifying reasonably foreseeable hazards that could give rise to health and safety risks 
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c) ensuring that a competent person assesses the risk 

d) eliminating risks to health and safety so far as is reasonably practicable 

e) minimising risks so far as is reasonably practicable by applying the hierarchy of control measures 

f) any risks that it is are not reasonably practical to eliminate 

g) maintaining control measures 

h) reviewing control measures 

The mine operatorôs responsibilities include developing and implementing a safety management system 
that is used as the primary means of ensuring, so far as is reasonably practicable: 

a) the health and safety of workers at the mine, and 

b) that the health and safety of other people is not put at risk from the mine or work carried out as 
part of mining operations.ò 

The Tahmoor Colliery Longwall 31 Management Plan for Potential Impacts to the Koorana Homestead 
Complex documents the risk control measures that are planned to manage risks to health and safety 
associated with the mining of Longwall 31 adjacent to the Koorana Homestead Complex in accordance 
with the WHS laws.  Refer to the above mentioned Management Plan for Risk Management relating to 
the Koorana Homestead Complex. 

Prior to active subsidence a Management Plan for Potential Impacts to Mill Hill will be developed to 
documents the risk control measures that are planned to manage risks to health and safety associated 
with the mining of Longwall 31 adjacent to the Koorana Homestead Complex in accordance with the 
WHS laws.  The above mentioned Management Plan will be developed in accordance with the above 
WHS laws and Risk Management Procedures will be referred to in the Management Plan. 

4 Potential Subsidence Impacts 

4.1 Surface Water 

4.1.1 Myrtle Creek 
Myrtle Creek will not be undermined by Longwall 31 and is not discussed further in this section. 

4.1.2 Redbank Creek 
Redbank Creek will be directly mined beneath by Longwall 31.   

Redbank Creek flows over predominantly Hawkesbury Sandstone bedrock with natural iron hydroxide 
containing seepage flowing into the creek, resulting in red colouration of the banks and pools. 

The main channel of Redbank Creek within the Longwall 31 active subsidence zone is developed 
principally for industrial use (on the northern bank), with lesser residential and semi-rural residential 
development on the fringes of Thirlmere (on the southern bank). Agricultural land on the outskirts of 
the town is used for orchards, vegetable green houses, as well as limited cattle and horse grazing.   

The stream bed and banks are generally well vegetated with predominantly native vegetation 
intermixed with weeds, and do not show significant erosion or bank instability, although significant 
cracking of sandstone and dislocated blocks of subsidence fractured sandstone are present in and 
downstream of previously subsided stream reaches (GeoTerra 2017). 

Redbank Creek flows above Longwalls 31 and towards the north-east, where it joins Stonequarry 
Creek approximately 830 metres (m) east of proposed Longwall 32, it then drains to the Nepean River. 
The creek falls approximately 30 metres over a total length of approximately 2,300m, with an inferred 
average gradient of 13mm/m.  
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A summary of the maximum predicted values of cumulative subsidence, upsidence and closure 
anywhere along these creeks within the SMP Area, after the extraction of Longwall 31, is provided in 
MSEC (2014). 

Table 4 Maximum predicted cumulative subsidence, upsidence and closure in Redbank Creek resulting 
from extraction of Longwall 31 

Drainage Line Longwall 

Maximum 
Predicted 

Cumulative 
Subsidence (mm) 

Maximum Predicted 

Cumulative 

Upsidence 

(mm) 

Maximum 

Predicted 

Cumulative 

Closure 

(mm) 

Redbank Creek After LW31 1250 525 575 

The maximum predicted upsidence and closure movements in the above table are the maximum 
values which occur within the predicted limits of 20 mm additional upsidence and 20 mm additional 
closure due to the extraction of Longwall 31, as well as Longwalls 22 to 30. 

4.1.2.2 Shallow Groundwater Hydrological Investigation 

Prior to mining beneath Redbank Creek, Tahmoor Colliery submitted Stage 1 of the Shallow 
Groundwater Hydrological Management Plan which included the scope of work for the installation of 2 
boreholes.  The installation of the boreholes was required to be able to characterise the pre-mining 
lithology and shallow groundwater in Redbank Creek.   

This information has been recorded and Stage 2 of Shallow Groundwater Hydrological Management 
Plan will obtain the results.   The Management Plan is prepared in accordance with condition 13 of the 
Tahmoor Colliery Longwall 31 SMP Approval and will be submitted to the Director ESU for approval. 

 

Figure 8 Redbank Creek ï shallow groundwater investigation; borehole location 
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4.1.3 Change of Grade Affecting Pool Levels 
No reversal of flow, increased levels of ponding or increased levels of scouring have been observed in 
Redbank Creek during the mining of Longwalls 22 to 30.  This is because the mining induced tilts are 
significantly smaller than the natural creek gradients.  A similar outcome is expected to occur along 
Redbank Creeks due to mining Longwall 31. 

The maximum predicted changes in grade along the alignments of Redbank Creek is 6 mm/m (i.e. 0.6 
%).   

The natural grade along the alignment of Redbank Creek within the general SMP Area varies between 
5 mm/m and 40 mm/m, with an average natural grade of 15 mm/m.  (MSEC, 2014). 

The predicted systematic tilts along the alignments of the creek is  small compared to the existing 
natural grades and are unlikely, therefore, to result in any significant increases in the levels of 
ponding, flooding or scouring.   

The creek has perennial, although highly variable, stream flow over Longwall 31 and partially serves 
as drainage conduit for runoff from the industrial, urban and rural areas within the creek catchment in 
Thirlmere.   

As a result of the generally moderate flow and low gradient, it is assessed that the small changes in 
grade imposed by subsidence will have an insignificant effect terrestrial and aquatic habitat of 
Redbank Creek over Longwall 31. 

4.1.4 Raising Flood Levels above Building or House Floor 
Levels 
A Flood Study was prepared by Calibre Consulting (2015) to determine if mine subsidence within the 
area would have a significant impact on all building floor levels previously identified as at risk of 
flooding.  The flood modelling demonstrated that mine subsidence within the area has had no 
significant impact on the flood immunity of properties or tangible impact on flood related damages up 
to and including the 100 year ARI event. 

4.1.5 Creek Bed Fracturing 
The measured valley closure movements along Redbank Creek are similar to, but slightly less than 
the predicted valley closure.  The comparison between the measured and predicted closure 
movements for this creek are provided in Section 2.5. 

Overall, there have been adverse effects on pool depth and longevity, connected stream flow and 
water quality in Redbank Creek over the subsided longwalls after extraction of Longwalls 25 to 30. 

Regular visual inspections have identified subsidence related cracking of numerous sandstone 
rockbars and rock shelves in Redbank Creek above Longwalls 26 to 31, which has affected pool water 
levels and pool longevity upstream of the affected rockbars, as well as generating disconnected 
stream flow. 

In addition, new ferruginous springs have been generated, reduced or relocated downstream, which 
sequentially change location downstream  as the longwalls advance down the gradient of the creek 
(GeoTerra 2017). 

It is anticipated that additional fracturing may occur in the creek bed as a result of mining Longwall 31 
with similar associated effects on pools and stream flow over Longwall 31 and for up to 250m 
downstream of Longwall 31.   

Some subsidence related fractures may not be visible, however, due to sediment and vegetation cover 
within and on the banks of the creek.  

4.1.6 Surface Water Flow Diversion beyond Natural Levels 
As stream bed fracturing and surface flow diversions have been observed over Longwalls 25 to 30, 
sandstone stream bed fracturing and surface water flow diversion could occur in Redbank Creeks over 
and downstream of Longwall 31 during and after extraction of Longwall 31.  
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Compressive strains due to closure are expected to be sufficient to potentially cause the underlying 
strata to dilate and buckle and induce cracking in the stream bed at some locations which could lead 
to additional diversion of water from the creek bed into dilated strata beneath it.   

It is unlikely, however, based on previous observations over Longwalls 25 to 30 that there will be any 
net loss of water from the catchment since re-directed flow has previously emerged further 
downstream (GeoTerra 2017). 

If significant stream bed fracturing occurs, it is possible that partial or complete loss of pool standing 
water levels and connected stream flow may occur in some stream reaches if the rate of diversion 
exceeds upstream inflow.   

In times of heavy rainfall, the majority of runoff flows on / in the creek bed, in addition to the diverted 
flow within subsidence related dilated strata below the creek bed.  In times of low flow, however, some 
or all of the stream flow is diverted into the dilated / fractured strata below the creek bed, with no 
overland flow which affects the quantity and quality of observable water flowing in the creek.   

Sediments in some sections of the creek cover the sandstone bedrock and any fractures that occur 
are unlikely to be visible.   

Bedrock is exposed in some sections of the creek and fractures may be visible in these locations, 
including in pools with controlling rockbars where fracturing and surface water flow diversion may 
occur through the rockbars.   

Remediation of fractured rockbars has been successfully undertaken at other streams in the Southern 
Coalfield (DoP, 2008). Tahmoor Colliery is seeking to remediate sections of the Myrtle and Redbank 
Creeks to restore permanent water to selected stream reaches and / or pools, and restore associated 
groundwater levels.  Project execution of the initial Trial Project in Myrtle Creek over Longwall 27 is 
planned to begin in 2017.  On completion of these works the effectiveness will be assessed for the 
appropriate approach and implementation at future sites within Myrtle and Redbank Creeks.  

 

4.1.7 Creek Bed and Bank Erosion and Bed Load 
Movement 
Cracking of creek beds and banks can create new surface water conduits and therefore subsidence 
may induce minor bed or bank erosion (GeoTerra, 2017).  The potential for creek bed and bank 
erosion of sediments, however, is considered to be unlikely as the majority of cracking is observed 
within exposed sandstone in the creek bed and pool sides. 

Dislocation of fractured / dilated sandstone sheets from subsided sections of the creek has been 
observed over Longwalls 26 to 30, and it is possible the same will occur after / over extraction of 
Longwall 31. 

If erosion occurs in the creek, it may cause a minor increase in potential bed load movement 
(GeoTerra, 2017).  If erosion and bed load movement occurs, remediation may be required. 

4.1.8 Stream Water Quality 
Numerous pre-mining ferruginous seeps have been observed in Redbank Creek over Longwalls 25 to 
31 prior to the sites being undermined. 

If an adverse change in stream water quality occurs through development of an isolated new, or 
change to an existing ferruginous spring occurs, it is anticipated based on previous observations in the 
creek that the effect will be localised around the point of discharge and will not adversely affect the 
overall water quality discharging out of the subsided stream reach, outside of a minor increase in 
salinity. 

The water quality in the creek is highly variable and depends on the amount of flow in the creek at any 
one time. 
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4.1.9 Private Dams 
To date, a limited number of dams undermined by Longwalls 22 to 30 have been impacted by 
subsidence with their water holding capacity being effected.  Subsidence Advisory NSW has repaired 
dams that have been impacted by subsidence. 

On the basis that the proposed mine plan and geomorphological characteristics of the proposed 
longwalls and the overlying dams are similar to previously undermined areas, it is not anticipated that 
any significant adverse effects on dams due to undermining will be observed.  However, if their water 
holding capacity is affected, Subsidence Advisory NSW will assess the impact and compensate the 
landholder if the impact is due to mining. 

4.2 Groundwater  
Registered water supply bores used for domestic garden supply (GeoTerra, 2017) along with vibrating 
wire and open standpipe piezometers are located within the Longwall 25 to 31 subsidence area as 
summarised below and shown in Figure 8: 

a) Open standpipe piezometers and bores: P1 to P3, 67570 (P4), GW63525 (P5), P6 to P8, as 
well as GW105254, 105813, 107918, 109010 and GW109224. 

b) Vibrating wire piezometer arrays TNC 36, 40 and 43. 

The potential for adverse impacts on groundwater and baseflow seeps as a result of mine subsidence 
is summarised in the Section 3.2.2 Levels and Section 3.2.3 Quality.   

Near surface ground water levels may be affected by mine subsidence. Any property owner that has a 
registered borehole impacted by subsidence is connected to town water by Tahmoor Colliery until 
Subsidence Advisory NSW repair the bore.  

4.2.1 Levels  
This section refers to groundwater levels and bore yields greater than 20 m below ground level.  In 
relation to aquifer / aquitard interconnection, from past experience in the Tahmoor / Thirlmere area 
and the greater Southern Coalfield, it has been assessed that hydraulic connection of surface water or 
alluvial groundwater systems is not likely at mining depths of cover greater than 150m (GeoTerra, 
2017). 

A temporary lowering of the regional piezometric surface over the subsidence area due to horizontal 
dilation of strata may occur due to the increase in secondary porosity and permeability.  

This effect will be more notable directly over the area of greatest subsidence and dilation, and will 
dissipate laterally out to the edge of the subsidence zone. 

Based on previous observations in the Mine Lease area and the greater Southern Coalfields, 
groundwater levels may reduce by up to 15 metres and may stay at that reduced level until maximum 
subsidence develops at a specific location.  

The duration of the reduced level depends on the time required to develop maximum subsidence, the 
time for subsidence effects to migrate away from a location as mining advances to subsequent panels, 
and the length of time required to recharge the secondary voids. 

A gradual recovery over a period of years is currently occurring in previously subsided bores in the 
Tahmoor Colliery Mining Lase area. 

4.2.2 Quality 
The local groundwater bores are currently used for domestic garden supply, with the water quality 
being suitable for selected livestock and limited irrigation use, but not potable water.   

No adverse changes to groundwater quality of subsided bores or piezometers have been observed 
during the mining of Longwalls 25 to 30, apart from minor increases in dissolved iron. 

Reduction in groundwater quality is, however, possible. 
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Figure 9 Location of groundwater and exploration bores 
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4.2.3 Upland Spring Induction   
Subsidence in upland areas can cause increased separation between bedding planes in the 
Hawkesbury Sandstone as well as the interface between Wianamatta Shale and Hawkesbury 
Sandstone lithologies.  This can increase fracture and / or interface drainage of shallow groundwater 
which in turn can alter baseflow drainage to creeks.  As a result, outflow from subsidence affected 
areas can appear as either more saline and / or more ferruginous seeps, whilst existing seepage 
outflows may be relocated down gradient in the stream channel.   

Bacterial action in the interstitial spaces can cause enhanced iron / manganese concentrations in 
water that exits in these induced springs.   

Numerous pre-mining ferruginous springs have been observed in Redbank Creek over Longwalls 25 
to 31 prior to the sites being undermined. 

If an adverse change in stream water quality occurs through development of an isolated new, or a 
change to an existing ferruginous spring occurs, it is anticipated, based on prior observations in the 
creek that the effect will be localised around the point of discharge and will not adversely affect the 
overall water quality discharging out of the subsidence affected area. 

4.2.4 Mine Water 
No observed inflows to workings have been noted in the Southern Coalfields into mines which range 
from approximately 400 to 550m below surface. 

Interpretation of field test data for the Reynolds enquiry (Reynolds, 1977) indicated that vertical flow 
through the stratigraphy could occur, however it would be too small to measure, with flow in the strata 
over the workings dominantly in the horizontal direction. 

A minimum thickness of unfractured overburden is required to maintain hydraulic separation between a 
mine and the overlying aquifers, with the critical value depending on lithology, structure and topography. 
The minimum separation has been established through observation and research in NSW mines as 
ranging from less than 90m up to 150m. The separation distance over the Tahmoor North Longwalls is 
well in excess of 150m under both stream valleys and the plateau, where the depth of cover ranges from 
430 - 540m. 

4.3 Flora and Fauna 

4.3.1 Aquatic  
Niche undertook an assessment of aquatic environments of habitat there were likely to be susceptible 
to subsidence, with Redbank Creek being the main natural waterway located above Longwall 31. 

In general the aquatic habitat consists predominately of pools with little to no riffles present, with most 
sites having moderate to high quality riparian and channel health. The streams were controlled by the 
sandstone geology with bedrock a common component of the streams morphology. There was very 
little cobble / boulder habitat and stream benthos was dominated by finer sand / silt sized sediment 
where bedrock did not occur. Macrophyte occurrence varied between sites. Table 6 shows the RCE 
inventory scores of each site. An RCE score below 20 indicates that the stream is in very poor 
condition. RCE Scores of 20-40 indicate a stream is in moderate condition and greater than 40 
indicates a stream is considered to be in good condition with potential for higher biodiversity values. 

 

Table 5 Redbank Creek ï RCE inventory scores 

Stream Redbank Creek 

Site 1 2 3 

RCE Score 35 38 39 



Tahmoor Colliery Longwall 31 
Environmental Management Plan 2017  

 

EMP Rev B      Page 25 of 92 

  

 

 

Figure 10 Redbank Creek ï location of aquatic environment assessment sites 

Site 1 Redbank Creek - Down Stream 

The site is located in an urban area of Tahmoor (Figure 2, Plate 1) immediately downstream of 
Longwall 32. The stream was in moderate condition (RCE score 35) however there were high levels of 
disturbance including bank erosion, sedimentation and weeds. Canopy vegetation was dominated by 
weeds including Large Leaf Privet, Small Leaf Privet; however Eucalyptus tereticornis was also 
present. The dominant midstorey species was Turkey Rhubarb and ground cover dominated by 
Tradescantia spp., Commelina cyanea, and Microleana stipoides. The vegetation provided moderate 
shading of the stream.  

This stream at the location was mostly shallow (<1m depth) with 2m modal width. The benthic 
substrate of the stream contained some gravel but was dominated by finer sized sediment including 
sand and silt. There were few macrophytes present at this site (approximately<3% of the reach 
contained macrophytes) with the distribution of the macrophytes being confined to the stream edge. 
There were pools present, however there was little flow at the time of sampling. 
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Figure 11 Redbank Creek Site 1 ï aquatic environment assessment 

Site 2 Redbank Creek - Off Bridge Street near Rural Fire Station 

The site is located in the urban area of Picton and overlies the proposed Longwall 32 (Figure 2, Plate 
2). The stream was in moderate condition (RCE 38) however showed high levels of disturbance 
including sedimentation, and dominance of weeds in the riparian vegetation. Canopy vegetation was 
dominated by weeds Large Leaf Privet and Small Leaf Privet; however Eucalyptus moluccana and 
Angophora floribunda also occurred. Weedy shrubs dominated the mid-storey including Large and 
Small Leaf Privet and Lantana (Lantana camara). Ground cover was dominated by weeds Wandering 
Jew (Tradescantia spp.), Panic Veldt Grass (Erharta erecta), as well as native species Microleana 
stipoides. The vegetation provided moderate shading of the stream. 

 

Figure 12 Redbank Creek Site 2 ï aquatic environment assessment 

Site 3 Redbank Creek ï Upstream near Railway Culvert 

The site is located in the urban area of Picton with commercial buildings on the left bank; it overlies 
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Longwall 31 (Figure 2, Plate 3). The stream was in moderate condition (RCE 39) however showed 
high levels of disturbance including rubbish, and dominance of weeds. Canopy vegetation was 
dominated Backhousia myrhfolia, and weeds including Large and Small Leaf Privet. The mid-storey 
was dominated by Bursaria spinulosa and the ground cover by Lomandra longifolia, Microleana 
stipodes, Commelina cyanea as well as the weed Wandering Jew (Tradescantia spp.). The vegetation 
provided moderate shading of the stream. 

This stream was shallow (<1m depth) with 2.5m modal width. The stream substrate consisted of 
bedrock, sand and silt. There were no macrophytes observed at this site. There were pools present, 
however there was little flow at the time of sampling. There was a red ferrous precipitate in the water. 

 

Figure 13 Redbank Creek Site 3 ï aquatic environment assessment 

4.3.1.2 Water Quality 

Water quality sampling by Niche (2014) showed that temperature varies seasonally whilst conductivity 
ranged between 212-2003 µ/cm. Sites in Redbank Creek particularly had raised electrical conductivity. 
Turbidity was low however default ANZECC trigger values were exceeded at Site 2 (150 NTU). 

Considering the sampling was conducted after a moderate rainfall event this result is not considered 
environmentally significant. Dissolved oxygen ranged between 61 ï 90.1% saturation, with most sites 
falling outside of ANZECC trigger values. Lower dissolved oxygen however is a characteristic of the 
non-flowing semi-permanent/ephemeral groundwater baseflow dependent ecosystems in the region 
so these values are not considered environmentally significant. The pH range was generally low 
(3.88ð7.02) and was exceeded at all three sites.  
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Table 6 Redbank Creek ï water quality results 

 

ANZECC guidelines for upland streams: Electrical conductivity (30-350µS/cm), Turbidity (2-25 NTU), pH (6.5-7.5). Dissolved 
Oxygen (90-110%). Text in bold indicate those variables that exceed the default trigger values. 

4.3.1.3 Macroinvertebrates 

Results are presented in Table 6 and raw data is provided in Annex 1. Overall, 39 different taxa were 
collected from the spring sampling. The number of taxa ranged 9-17 among sites. 

Table 7 Redbank Creek ï AUSRIVAS results 

 

 

 

 

 

 

 

AUSRIVAS results showed that, with the exception of Site 4, 8 and 9, sites scored in Band B. This 
indicates that sites are significantly impaired. Sites 4, 8 and 9 scored in Band C indicating a severely 
impaired site. Southern sites in Redbank Creek scored low SIGNAL values indicating that sites are 
severely polluted as they contain pollution tolerant macroinvertebrate families. Northern sites, Cedar 
Creek and Matthews Creek, returned a SIGNAL score >4. This indicates that there are more pollution 
sensitive invertebrates at these sites and the presence of these fauna infer that these streams are 
unlikely to be severely affected by pollution. One family in particular, Leptophlebiidae (SIGNAL 8) was 
notably absent from all Redbank Creek sites which was relatively abundant (Annex 1) in Cedar Creek 
and Matthews Creek. The family is common among the ephemeral / semi-permanent streams in the 
area and its absence may show that Redbank Creek is under natural or anthropogenic stress. 

4.3.1.4 Threatened species, populations and communities 

There are no historical records of threatened species, populations or communities identified or current 
registers with threatened species, populations or communities identified with the active subsidence 
zone of Longwall 31.  

No threatened species are likely to be impacted by subsidence due to the extraction of Longwall 31. 

4.3.1.5 Key fish habitat 

All creeks are mapped as ókey fish habitatô and are classed as having TYPE 1 highly sensitive and 
TYPE 2 moderately sensitive aquatic habitat. The waterways are classed as TYPE 2 fish passage and 
as such have moderate key fish habitat (DPI 2013). 

Stream Redbank Creek 

Site 1 2 3 

Temperature oC 13 13.05 12.34 

Electrical conductivity (µS/cm) ANZECC 1521 1478 2003 

Turbidity (NTU)  10 150 12 

Dissolved (oxygen saturation) 71 77.6 84.7 

pH 6.4 6.14 3.88 

Alkalinity (mg CaCa3/L) 15 15 0 

Oxygen reduction potential (mV) 270 146 370 

Stream Redbank Creek 

Site 1 2 3 

No of taxa 9 16 10 

OE 50) 0.68 0.78 0.53 

Signal  3.44 3.44 4 

Band B B B 
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It is likely that there will be a net reduction in key fish habitat as a result of localised flow diversion and 
draining of pools. However stream connectivity, hence fish passage will be accessible in periods of 
higher flow. 

4.3.1.6 Upland Spring Induction  

This section refers to upland spring induction that affects habitat in the immediate vicinity of a spring 
during low water flow (<3ML/day). Previous observations across the Southern Coalfield indicate that the 
potential for damage to habitat in close proximity to the spring under low flow conditions may be 
reasonably large.  However, the impacts are limited to the immediate spring area and donôt proceed 
down creek to any great distance.  

4.3.2 Terrestrial  
Niche Environment and Heritage (Niche) undertook a terrestrial flora and fauna assessment on areas 
of habitat there were likely to be susceptible to subsidence due to Longwall 31, such as watercourses, 
ridgelines and riparian areas, in particular Redbank Creek. 

Vegetation along the banks of Redbank Creek has previously been mapped as Cumberland Shale 
Sandstone Transition Forest. Based on the result of the field survey, the vegetation mapping appears 
correct with plots conducted along the upper banks of the creek containing diagnostic overstorey 
species: Eucalyptus crebra, Eucalyptus punctata and Angophora floribunda, and understorey species 
consisting of Acacia parramattensis, Sigesbeckia orientalis, and Indigofera australis. 

No Critical Habitat to date has been declared for any ecological values within the active subsidence 
zone of Longwall 31 and no Critical Habitat under either the TSC or EPBC Acts will be impacted. 

The majority of vegetation within the active subsidence zone of Longwall 31 would not be impacted by 
subsidence due to underground mining but impacts may potentially occur for riparian vegetation. 
Riparian vegetation potentially impacted by subsidence is generally not mapped as discrete vegetation 
communities, rather these areas display structural and floristic variation within their composite 
community in response to more frequent contact with the local water table. As such, it would be hard 
to distinguish impacts to truly riparian vegetation and the intergrade between riparian and woodland 
communities. 

Vegetation which occurs on undulating lands or on ridgelines is unlikely to be impacted by subsidence. 
It is possible that cracking may occur within these communities, however cracking is unlikely to result 
in vegetation change as these communities occur in drier soils and are not ultimately reliant upon 
groundwater for their floristic make up or distribution.  

The Cumberland Plain Land Snail has been previously recorded by Niche (2012) just to the immediate 
west of the study area during an assessment at Innes Street, Thirlmere. The species is likely to 
occupy areas of Cumberland Plain Woodland within the study area and locality. 

Flora of relevance to this assessment include; Epacris purpurascens var. purpurascens. 

Fauna of relevance that was identified in the study area include; Giant Burrowing Frog (Heleioporus 
australiacus), Black Bittern (Ixobrychus flavicollis), Large-footed Myotis (Myotis adversus), Red-
crowned Toadlet (Pseudophryne australis), and Grey-headed Flying Fox (Pteropus poliocephalus). 

Impacts to vegetation communities are unlikely to result in a significant impact based on the following: 

a) Previous impacts to vegetation as a result of gas emissions in the Southern Coalfield are 
isolated and minor. 

b) Surface cracking as a result of subsidence movements is expected to be isolated and minor.  

c) In alluvial environments mine subsidence has some potential to affect threatened plant species 
through changes in hydrology impacting on individual plants or groups of plants. However, 
impacts to hydrology and surface flow are likely to be minor and localised. Further, the 
availability of water to the vegetation of the study area is not likely to be altered as the majority 
of this vegetation is not reliant on standing or flowing surface waters for their distribution and 
existence. Riparian vegetation associated with streams overlying the study area is relatively 
robust and unlikely to be sensitive to minor change in the moisture level fluctuations associated 
with the effects of subsidence. 
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d) Strata gas release has the potential to result in vegetation die back near the points of emission. 
Such events are rare and affect relatively small areas (e.g. 0.12 hectares in one documented 
case on the Cataract River near Appin, (Eco Logical Australia, 2004 in TEC 1997). The 
vegetation in the affected area subsequently recovered through assisted and natural 
regeneration. 

e) Ridgetop, woodland and paddock vegetation is unlikely to be impacted by subsidence. Some 
cracking may be observed in the soil, however it is unlikely to result in a significant impact to 
vegetation composition. 

 

4.4 Archaeological Sites 
Niche undertook Aboriginal and European Heritage assessments of the potential subsidence impacts 
associated with Longwall 31.   

During the assessment of Aboriginal Cultural Heritage items, Niche consulted with Representatives of 
the Cubbitch Barta Native Title Claimants (CBNTC) and the Tharawal Local Aboriginal Land Council 
(TLALC) as previously identified as Aboriginal community stakeholders during the SMP process for 
longwalls 27 to 30. 

4.4.1 Aboriginal Cultural Heritage 
Niche undertook an Aboriginal Cultural Heritage assessment of the potential subsidence impacts 
associated with Longwall 31. The Aboriginal archaeological assessment focused on the drainage lines 
present within the subject area as these are the most archaeologically sensitive landforms, and are 
the landforms most likely to be affected by subsidence movements. 

There were five Aboriginal Cultural Heritage sites identified within the active subsidence zone of 
Longwall 31 as outlined in Table 7.  Three of the sites identified are open camp sites, with previous 
studies showing that stone artefact sites in an open context are not affected by subsidence 
movements. So there will be no impact to the three open sites from Longwall 31 subsidence, and no 
further action necessary. 

The remaining two sites are: 

a) Shelter with art and deposit ï located directly above Longwall 29 (AHIP Approved until 19 
December 2020) 

b) Grinding groove site ï located directly above proposed Longwall 32 (AHIP currently being 
developed before Longwall 32 undermining) 

Sandstone shelter sites with art or deposit, have been demonstrated to be susceptible to damage from 
subsidence movements. If a shelter is situated directly over a longwall or pillar, then there is a greater 
risk of impact, as these areas are subject to the greatest subsidence movements. The predicted 
curvatures and strains at the rock shelters which have been previously mined beneath within the 
Southern Coalfield.  It has been reported that, where longwall mining has previously been carried out 
in the Southern Coalfield, beneath 52 shelters, that approximately 10% of the shelters have been 
affected by fracturing of the strata or shear movements along bedding planes and that none of the 
shelters have collapsed (Sefton, 2000).   

 



Tahmoor Colliery Longwall 31 

Environmental Management Plan 2017 
 

EMP Rev B      Page 31 of 92 

 

 

 

Figure 14 Aboriginal archaeological sites ï Longwall 31  
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Table 8 Aboriginal cultural heritage - recommendations 

Site Number and 
Name Site Type 

Archaeological 
Significance  

Potential For 
Impact  Recommendations 

52-2-3667        

Redbank Creek  IA 1 
Open 
Camp Site 

Low Negligible No further action necessary 

52-2-3254        

Redbank Creek 1 
Shelter 
with Art 
and 
Deposit 

Low Moderate S90 Consent to Disturb from 

OEH 

Develop a ACHMP which details 
monitoring by an archaeologist 
and Aboriginal Stakeholders 

AHIP Approval CC0000774 
received 19/12/2014 

52-2-3868        

Redbank Tunnel    3/A 
Open 
Camp Site 

Low  Negligible No further action necessary 

52-2-3870        

Redbank Tunnel  35/A 
Open 
Camp Site 

Low  Negligible No further action necessary 

52-2-2082        

Redbank Creek 4 
Grinding 
Groove 
Site 

Low  Moderate S90 Consent to Disturb from 

OEH 

Develop a ACHMP which details 

monitoring by an archaeologist 

and Aboriginal Stakeholders 

prior to undermining of LW32 

There is one sandstone shelter site located directly over longwall 29, however it is still in the active 
subsidence zone of Longwall 31.   The Office of Environment and Heritage (OEH) issued an 
Aboriginal Heritage Impact Permit (AHIP) for 52-2-3254 Redbank Creek 1 on the 19 December 2014 
(see Appendix A.1) for the duration of six years.   No impacts to 52-2-3254 Redbank Creek 1 have 
been reported to date. 

Based on the subsidence predictions provided by MSEC (2014), it is unlikely that the open camp sites 
will experience adverse subsidence impacts resulting from Longwall 31.  However, it is possible that 
fracturing could occur in the vicinity of the grinding groove site 52-2-2082 Redbank Creek 4 and it is 
recommended that relevant approvals are obtained prior to subsidence impacts of Longwall 32. 

4.4.2 European Historic Heritage  
Niche (2014) identified three European heritage sites that could be impacted by subsidence from 
Longwall 31.  Based on the predictions by MSEC (2014), Koorana Homestead is located directly 
above Longwall 32 and could experience minor impacts, Mill Hill is located at the end of Longwall 31 
and could experience minor impacts and the rural landscape located on Thirlmere Way is unlikely to 
experience impacts from subsidence.  

Koorana Homestead is listed as an item of local heritage significance on the Wollondilly Local 
Environmental Plan (LEP) 2011 (óKoorana Homestead, outbuildings and treesô ï item ID:1207). Niche 
heritage consultants (2017) have prepared a Statement of Heritage Impact (SoHI) with the input from 
MSEC (subsidence engineers) and John Matheson & Associates (structural engineer).  The SoHI for 
Koorana Homestead was prepared in consultation with the property owner and has been approved by 
Wollondilly Shire Council. 

Niche heritage consultants have been engaged by Tahmoor Colliery to prepare a SoHI for Mill Hill with 
input from MSEC (subsidence engineers) and John Matheson & Associates (structural engineer).  The 
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SoHI for Koorana Homestead will be prepared in consultation with the property owner was approved 
Wollondilly Shire Council on 4 October 2017. 

The Rural Landscape adjacent to Thirlmere Way is partly located above Longwall 31.  The vertical 
subsidence transitions from the maximum values directly above the proposed longwalls to slightly 
reduced values above the chain pillars. These variations in the vertical subsidence of around 200 mm 
to 300 mm occur over distances of 320 metres and, therefore, are not visually perceptible. It is 
unlikely, therefore, that the vertical subsidence would reduce the visual aesthetics or the heritage 
value of the land (MSEC 2014). 

Table 9 European historical heritage - recommendations 

Site Name Structure Type 
Heritage 

Significance 
Potential 
Impact 

Recommendations 

Koorana 

Homestead 

Complex 

 2240 

Remembrance 

Drive, Tahmoor 

- Main 
federation 
style house 

- Stables 

- Cottage 

- 3 brick wells 

Local Low Statement of Heritage Impact (SoHI) 
developed in consultation with property 
owner and Wollondilly Shire Council. 

 

Approved by Wollondilly Shire 
Council on 4 October 2017. 

 

Mill Hill 

Millers House 

and 

Archaeological 

Relics 

675 Thirlmere 

Way, Picton 

- Federation 
style 
weatherboard 
house 

- small cottage 

- brick well  

- possible 
archaeological 
remains of 
windmill 

Local Low Develop specific SoHI in consultation 
with property owner and submit to 
Wollondilly Shire Council prior to 
subsidence. 

The SoHI should be developed with 

input from structural engineers, 

subsidence engineers and heritage 

consultants. 

Rural 

Landscape, 

Thirlmere Way  

- No structures Local Low No further heritage assessment 

required. 

4.5 Cliffs 
There are no cliffs within the active subsidence zone of Longwall 31. 

This is based on the cliff definition: 

ñContinuous rock face, including overhangs, having a minimum length of 
20 metres, a minimum height of 10 metres and a minimum slope of 2 to 1 
(>63.4Ü)ò, as per the definition of cliffs provided in the NSW Department of 
Planning and Environment Standard and Model Conditions for 
Underground mines. 

Cliffs will not be discussed further in this Report. 

4.6 Other Natural Features 
No other significant environmental features that may be effected by subsidence resulting from the 
extraction of Longwall 31 have been identified. 
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5 Management of Potential Impacts 

5.1 Environmental Response Group 
The Environmental Response Group (ERG) is responsible for providing advice on all environmental and 
technical issues relating to mine subsidence related impacts of natural features.  Any member may call 
an emergency ERG meeting, with one dayôs notice, to discuss proposed actions and to keep other 
parties informed of developments in the monitoring and management of a particular natural feature item. 

Members may specialise in the management of one or more natural feature items mentioned in this 
Management Plan.  If the natural feature item does not relate to their field of expertise, they may choose 
to not participate in the discussions. 

The ERG will review survey data as required and analyse monitoring results, determine potential 
impacts, mitigation works if required and provide advice regarding appropriate actions.  

Members of the ERG are highlighted in Section 10. 

5.2 Avoidance and Mitigation Measures 

5.2.1 Aboriginal Cultural Heritage 
Based on the subsidence impacts predicted by MSEC there are not likely to be any impacts at the open 
camp sites and therefore no mitigation measures are required. 

Niche (2014) has recommended that as a result of the predicted impacts it is recommended that further 
assessment of the grinding groove site Redbank Creek 4 (52-2-2082) with an appropriately qualified 
archaeologist and in consultation with Aboriginal stakeholders.  This assessment would then inform an 
application to OEH for an Aboriginal Heritage Impact Permit prior to active subsidence. 

The shelter with art and deposit and Redbank Creek 1 (52-2-32-54) is located over Longwall 29, no 
impacts have been reported and no mitigation measures have been recommended. 

5.2.2 European Historic Heritage 
Based on the site inspection and assessment of Koorana Homestead Complex by structural engineer 
John Matheson, the structures are considered to be sufficiently ductile to remain safe and serviceable 
during the extraction of Longwall 31. 

No mitigation measures are recommended to be undertaken prior to the period of active subsidence. 
Subsidence Advisory NSW will engage contractors in readiness for structural repairs in the unlikely 
event that emergency repairs are required. 

 

Figure 15 Koorana Homestead Complex 
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Based on the site inspection and assessment of Mill Hill by structural engineer John Matheson (2014), 
the structures are considered to be sufficiently ductile to remain safe and serviceable during the 
extraction of Longwall 31.  John Matheson will inspect the property prior to active subsidence of Longwall 
31 to confirm that building modification has not taken place since 2014. 

If confirmed that the property is structurally the same as inspected in 2014 no mitigation measures are 
recommended to be undertaken prior to the period of active subsidence. Subsidence Advisory NSW will 
engage contractors in readiness for structural repairs in the unlikely event that emergency repairs are 
required. 

 

 

  

 

Figure 16 Mill Hill 

5.3 Monitoring Measures 
A number of monitoring measures will be undertaken during the extraction of Longwall 31 as outlined in 
Table 12.  The below Figure 17 outlines the monitoring sites for: 

a) Registered boreholes / wells 

b) Stream monitoring sites 

c) Piezometers 

d) Floristic monitoring sites 

e) Macroinvertebrate monitoring sites 
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Figure 17 Tahmoor Colliery subsidence monitoring sites 

5.3.1 Surface Water 

5.3.1.1 Shallow Groundwater Hydrological Investigation 

Two shallow groundwater bores were installed in the chain pillar between Longwalls 31 and 32 in 
September 2017, the first borehole with an open standpipe and the second borehole with three vibrating 
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wire piezometers.  During the installation of the boreholes an assessment was completed to characterise 
the pre-mining lithology and fracture networks in the shallow aquifers down to 50m below creek level of 
Redbank Creek.   

The assessment of the shallow groundwater hydrological investigation will be presented in a Shallow 
Groundwater Management Plan (SGMP).   The SGMP will be approved prior to undermining Redbank 
Creek. 

The monitoring that will be conducted as part of the shallow groundwater hydrological investigation is 
outlined in the Trigger Action Response Plan for Tahmoor Colliery Longwall 31 EMP in Table 12. 

5.3.1.2 Survey 

The valley closure movements along Redbank Creek have been measured during the extraction of 
Longwalls 26 to 30 using two monitoring lines located either side of Redbank Creek.  The 
comparisons between the measured and predicted movements for these longwalls are provided in 
Section 2.5.  The measured closure is similar to, but slightly less than the predicted closure obtained 
using the 2002 ACARP method. 

The two ground monitoring lines located either side of Redbank Creek have been extended for 
Longwall 31.   The valley closure along Redbank Creek is determined from the changes in horizontal 
distance between the corresponding survey marks along the two monitoring lines either side of the 
creek.   

Surveys will be conducted weekly during the active subsidence period.  A final survey will be carried 
out at the completion of Longwall 31. 

5.3.1.3 Visual Inspections 

During active subsidence of Longwall 31, weekly visual inspections will be undertaken upstream, 
directly above Longwall 31 and downstream in Redbank Creek.  A photograph is taken at the same 
location each time.   

Factors to be monitored in Redbank Creek include: 

a) Stream flow and connectivity. 

b) Pool longevity and levels. 

c) Rock bar and exposed sandstone creek bed integrity / cracking. 

d) Field pH EC, DO, oC and Eh. 

e) Laboratory water quality analysis (as required). 

f) Spring / seep generation, relocation or modification. 

g) Presence / alteration of ferruginous precipitation. 

h) Bed and bank stability. 

5.3.1.4 Stream Water Level Monitoring 

Water level monitoring is undertaken bi-monthly at identified pools in Redbank Creek at 11 stream 
depth monitoring sites with pressure transducers and loggers that were installed during March 2010.   

Baseline water level monitoring data for Redbank Creek has been collected in excess of 2 years prior 
to Longwall 31 active subsidence. The data collected monthly is reported in the End of Panel Report. 

A reference site for stream water level monitoring has been identified in Dog Trap Creek.  Data was 
collected between February 2012 and November 2015 for the Tahmoor South Project.  The loggers 
will be reinstalled in November 2017 and the data will continue to be collected as a reference site for 
Redbank Creek. 

5.3.1.5 Stream Water Quality Monitoring 

Water quality monitoring is undertaken in Redbank Creek at sites shown in Figure 18 which started in 
April 2005.   No surface water extraction licences are registered with DPI-W over Longwall 31.   
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Water quality data is collected bi-monthly in Redbank Creek and is reported in the End of Panel 
Report. 

 

 

 

Figure 18 Tahmoor Colliery Longwall 31 water monitoring locations 
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5.3.1.6 Cliffs 

There are no cliffs located in the active subsidence zone of Longwall 31. 

5.3.2 Groundwater  
Prior to undermining Redbank Creek by Longwall 31 shall groundwater hydrological investigation and 
monitoring plan will be approved by the Director ESU and executed to the satisfaction of the Department 
and outlined in Condition 13 of the Subsidence Management Plan Approval for Tahmoor Colliery 
Longwall 31. 

5.3.2.1 Groundwater Level and Quality 

All groundwater monitoring will be consistent with the Murray Darling Basin Authorityôs ñGroundwater 
Quality Guidelinesò and the ñGroundwater Sampling and Analysis Field Guidelinesò. 

Piezometric water levels and water quality will be tested in the private groundwater bores and 
Tahmoor Colliery piezometers and shown in Figure 17.  

Tahmoor Colliery have a rigorous monitoring regime designed to identify when / if and how much 
subsidence impact occurs within the local and regional groundwater system.   Monitoring data is 
acquired from:   

a) Open standpipe water levels and groundwater chemistry. 

b) Vibrating wire piezometer pressure heads at various depths through the overburden. 

c) Monitoring or local private bore water level, yield or water quality impacts. 

A BACI groundwater monitoring program will begin in November 2017 and will consist of control and 
impact sites.    

Data during the extraction of Longwall 31 will be reported in the Longwall 31 End of Panel Report 
which will summarise all monitoring over that period. The report will outline any changes in the surface 
water or groundwater system in the mined areas.   All results will be reviewed at the end of Longwall 
31. 
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Figure 19  Shallow groundwater monitoring in Redbank Creek 

5.3.2.2 Mine Water  

Water from the mine overburden seeps into the mine at a rate of approximately 2,500 kL/day. This water 
is pumped to the surface and directed to the mineôs pit top treatment dams. Water quality is monitored 
under the conditions of the siteôs EPL as described in the Tahmoor Annual Review.    

Tahmoor Colliery has continuous water monitoring and data recording for all potable and recycled water 
delivered into, and for all process, waste and ground water pumped from, the underground mine 
workings. 

Monitoring of this water flow allows Tahmoor Colliery to maintain an overall mine water balance, and to 
monitor and analyse any short term changes and long term trends in water flow as mining progresses. 
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5.3.3 Flora and Fauna  

 

Figure 20  Tahmoor Colliery floristic and macroinvertebrate monitoring 

5.3.3.2 Flora Monitoring 

Terrestrial ecological assessments by Niche (2014) have determined that the majority of vegetation will 
not be impacted by subsidence due to the extraction of Longwall 31 and no monitoring of terrestrial flora 
and fauna is recommended during the extraction of Longwall 31.     

No threatened flora species were recorded in the study area during the Niche survey, or survey 
conducted by Biosis Research (2009). However, within the vicinity of Longwall 31, potential habitat was 
determined for four threatened flora species that may potentially be impacted by subsidence: Epacris 










































































