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1.0  BACKGROUND 

1.1. Introduction 

Illawarra Coal (IC) has completed the extraction of Longwall 703 at Appin Colliery, which is located in the 
Southern Coalfield of New South Wales.  The locations of the longwalls at Appin Colliery are shown in 
Drawing No. MSEC485-01, in Appendix B.  The extraction of Longwall 703 commenced on the 
22nd October 2009 and was completed on the 8th March 2011. 

Mine Subsidence Engineering Consultants (MSEC) was previously commissioned by IC to prepare 
subsidence predictions and impact assessments for Appin Longwalls 701 to 704.  Report No. MSEC209 
(Revision E) was issued in April 2006, which supported the EIS and SMP Applications for these longwalls. 

The Department of Primary Industries, now known as Industry and Investment NSW (I&I), gave IC approval 
for the extraction of first workings on the 30th May 2006 and gave approval for the extraction of second 
workings on the 1st November 2006. 

IC then proposed to modify Longwall 703 by extending the commencing (eastern) end by 15 metres and by 
extending the finishing (western) end by 50 metres.  Report No. MSEC385 (Revision B) was issued in 
January 2009, which supported the modification application for this longwall.  I&I gave IC approval for these 
modifications on the 4th May 2009. 

In accordance with Section 20 of the SMP Approval Conditions for Appin Longwalls 701 to 704, this report 
provides:- 

 Comparisons between the observed and predicted subsidence movements at the monitoring lines 
and points resulting from the extraction of Longwall 703, and 

 Comparison between the observed and assessed (i.e. predicted) impacts on the natural features 
and surface infrastructure within the SMP Area resulting from the extraction of Longwall 703. 

Further details on the observed and assessed impacts for some natural features, resulting from the 
extraction of Longwall 703, are provided in the reports by other consultants.  The observations provided in 
this report should be read in conjunction with those and all other relevant reports. 

Chapter 2 of this report describes the locations of the ground monitoring lines and points which were 
surveyed during the extraction of Longwall 703.  This chapter also provides comparisons between the 
observed and predicted movements resulting from the extraction of Longwall 703. 

Chapter 3 of this report describes the natural features and surface infrastructure in the vicinity of 
Longwall 703.  This chapter also provides comparisons between the observed and assessed impacts for the 
natural features and surface infrastructure resulting from the extraction of Longwall 703.  Further details on 
the observed and assessed impacts for some natural features are provided in reports by other consultants. 

Appendices A and B include all of the figures and drawings associated with this report. 

1.2. Mining Geometry 

The total extracted length of Longwall 703 was 2,063 metres and the overall void width, including the first 
workings, was 325 metres.  The overall width of the chain pillar between Longwalls 702 and 703 was 
45 metres.  The extent of mining for Longwall 703 is shown in Drawing No. MSEC485-01, in Appendix B. 

The depth of cover to the Bulli Seam, directly above Longwall 703, varies between a minimum of 
510 metres, above the commencing (eastern) end of the longwall, and a maximum of 560 metres, towards 
the middle of the longwall. 

The thickness of the Bulli Seam, within the extent of Longwall 703, varies between 3.05 metres and 
3.25 metres.  The longwall extracted the full seam thickness. 
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2.0  COMPARISONS BETWEEN THE OBSERVED AND PREDICTED SUBSIDENCE MOVEMENTS 

2.1. Introduction 

The mine subsidence movements resulting from the extraction of Appin Longwall 703 were monitored along 
a number of survey lines and at a number of survey points including the following:- 

 The Nepean River Cross Lines, 

 Moreton Park Road Line, 

 HW2 East and West Lines, 

 FBG monitoring along the HW2 Hume Highway, 

 Slot Closure monitoring along the HW2 Hume Highway, 

 Highway and Railway Cutting Points, 

 Absolute far-field 3D monitoring points adjacent to the Nepean Twin Bridges and Moreton Park 
Road Bridge (South), 

 Relative 3D monitoring points on the Nepean Twin Bridges and Moreton Park Road Bridge 
(South), 

 Inclinometer monitoring near the Nepean Twin Bridges, 

 Bridge joint monitoring on the Nepean Twin Bridges, 

 Visual monitoring of the HW2 Hume Highway, Moreton Park Road, the Nepean Twin Bridges 
and Moreton Park Road Bridge (South), and 

 Monitoring lines at Sydney Catchment Authority Infrastructure. 

The locations of these survey lines and survey points are shown in Drawing No. MSEC485-01, in 
Appendix B.  Comparisons between the observed and predicted subsidence movements at these 
monitoring lines and points are provided in the following sections. 

2.2. Nepean River Cross Lines 

The mine subsidence movements across the Nepean River valley were measured by IC along 13 ground 
monitoring lines, being the NEPX B-Line through to the NEPX O-Line, excluding the NEPX G-Line which 
was not measured during Longwall 703.  The locations of these 2D monitoring lines are shown in Drawing 
No. MSEC485-01. 

A summary of the survey dates for these monitoring lines are provided in Table 2.1. 

Table 2.1 Summary of Survey Dates for the Nepean River Cross Lines during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Monthly surveys from the 
commencement of Longwall 703 

22nd Oct 2009 (M, N & O-Line Base Surveys) 

17th Nov 2009 
10th Dec 2009 
8th Jan 2010 
9th Feb 2010 

10th March 2010 
8th April 2010 
11th May 2010 
9th Jun 2010 
15th Jul 2010 
17th Aug 2010 
21st Sep 2010 
12th Oct 2010 
11th Nov 2010 
7th Dec 2010 
12th Jan 2011 
17th Feb 2011 
17th Mar 2011 

Monitoring during the extraction of 
future Longwall 704 
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The predictions of subsidence, upsidence and closure for the Nepean River, resulting from the extraction of 
Appin Longwalls 701 to 704, were provided in Report No. MSEC209.  The modification of the commencing 
and finishing ends of Longwall 703 had negligible effect on the predicted mine subsidence movements 
along the Nepean River. 

The predicted profiles of incremental subsidence, upsidence and closure along the centreline of the river, 
resulting from the extraction of Longwall 703, have been reproduced in Fig. A.01 in Appendix A.  The 
predicted and the observed incremental movements for each cross line, at the centreline of the river, have 
also been indicated in this figure. 

The predicted profiles of total subsidence, upsidence and closure along the centreline of the river, resulting 
from the extraction of Longwalls 701 to 703, have been reproduced in Fig. A.02 in Appendix A.  The 
predicted and observed total movements for each cross line, at the centreline of the river, have also been 
indicated in this figure. 

Comparisons between the observed and predicted profiles of incremental subsidence, upsidence and 
closure along each of the Nepean River cross lines, resulting from the extraction of Longwall 703, are 
provided in Figs. A.03 to A.15 in Appendix A. 

It is noted, that the vertical movements for these monitoring lines are relative and, therefore, the subsidence 
and uplift are not absolute movements, but rather relative differential vertical movements between the sides 
of the valley. 

Also, the measured uplift along the monitoring lines are likely to be less than actual maximum upsidence in 
these locations.  The reason for this is that only two or four survey marks are located within the valley along 
each monitoring line and, therefore, these marks may not be positioned in the location of the maximum 
upsidence movement. 

Vertical movements were not measured along the NEPX C-Line, F-Line, H-Line, I-Line, L-Line, M-Line, 
N-Line and O-Line and, therefore, comparisons between observed and predicted subsidence and uplift 
movements could not be made along these monitoring lines.  Also, the NEPX G-Line was not measured 
during the extraction of Longwall 703. 

A summary of the maximum observed and maximum predicted incremental subsidence, uplift and closure 
movements for each of the Nepean River cross lines, resulting from the extraction of Longwall 703, is 
provided in Table 2.2. 

Table 2.2 Summary of the Maximum Observed and Maximum Predicted Incremental Subsidence, 
Uplift and Closure at the Nepean River Cross Lines due to the Extraction of Longwall 703 

Location Observed Movements Predicted Movements 

NEPX B-Line 
37 mm Subsidence 

7 mm Uplift 
113 mm Closure 

< 3 mm Subsidence at centreline of 
river 

(10 mm Subsidence at Mark B04) 
65 mm Uplift 

125 mm Closure 

NEPX C-Line 139 mm Closure 215 mm Closure 

NEPX D-Line 
4 mm Subsidence 

38 mm Uplift 
65 mm Closure 

< 3 mm Subsidence 
60 mm Uplift 

175 mm Closure 

NEPX E-Line 
< 3 mm Subsidence 

44 mm Uplift 
96 mm Closure 

< 3 mm Subsidence 
45 mm Uplift 

145 mm Closure 

NEPX F-Line 28 mm Closure 115 mm Closure 

NEPX G-Line (Not Measured) 85 mm Closure 

NEPX H-Line 27 mm Closure 70 mm Closure 

NEPX I-Line 28 mm Closure 50 mm Closure 

NEPX J-Line 
< 3 mm Subsidence 

35 mm Uplift 
53 mm Closure 

< 3 mm Subsidence 
45 mm Uplift 

55 mm Closure 

NEPX K-Line 
< 3 mm Subsidence 

54 mm Uplift 
66 mm Closure 

5 mm Subsidence 
85 mm Uplift 

55 mm Closure 

NEPX L-Line 67 mm Closure 105 mm Closure 

NEPX M-Line 23 mm Closure 30 mm Closure 

NEPX N-Line 11 mm Closure 10 mm Closure 

NEPX O-Line 10 mm Closure < 5 mm Closure 
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A summary of the maximum predicted and maximum observed total subsidence and closure movements for 
each of the Nepean River cross lines, resulting from the extraction of Longwalls 701 to 703, is provided in 
Table 2.3 

Table 2.3 Summary of the Maximum Observed and Maximum Predicted Total Subsidence, Uplift 
and Closure at the Nepean River Cross Lines due to the Extraction of Longwall 703 

Location Observed Movements Predicted Movements 

NEPX B-Line 
48 mm Subsidence 

8 mm Uplift 
136 mm Closure 

< 3 mm Subsidence at centreline of 
river 

(10 mm Subsidence at Mark B04) 
85 mm Uplift 

155 mm Closure 

NEPX C-Line 163 mm Closure 295 mm Closure 

NEPX D-Line 
3 mm Subsidence 

43 mm Uplift 
86 mm Closure 

5 mm Subsidence 
145 mm Uplift 

305 mm Closure 

NEPX E-Line 
4 mm Subsidence 

60 mm Uplift 
134 mm Closure 

5 mm Subsidence 
130 mm Uplift 

275 mm Closure 

NEPX F-Line 50 mm Closure 285 mm Closure 

NEPX G-Line (Not Measured) 290 mm Closure 

NEPX H-Line 56 mm Closure 260 mm Closure 

NEPX I-Line 71 mm Closure 180 mm Closure 

NEPX J-Line 
< 3 mm Subsidence 

66 mm Uplift 
115 mm Closure 

5 mm Subsidence 
95 mm Uplift 

145 mm Closure 

NEPX K-Line 
< 3 mm Subsidence 

79 mm Uplift 
98 mm Closure 

15 mm Subsidence 
185 mm Uplift 

155 mm Closure 

NEPX L-Line 88 mm Closure 175 mm Closure 

NEPX M-Line 23 mm Closure 40 mm Closure 

NEPX N-Line 11 mm Closure 10 mm Closure 

NEPX O-Line 10 mm Closure < 5 mm Closure 

The accuracies of the measured subsidence and uplift movements are in the order ±5 mm and the 
accuracies of the measured closure movements are in the order of ±3 mm.  It is noted, that the predicted 
and observed closures provided in the above tables are the maximums between any two survey marks on 
either side of the valley. 

The length of the Nepean River affected by Longwall 703, based on the extent of river predicted to 
experience more than 20 mm of upsidence or 20 mm of closure, extends from a point approximately 
650 metres upstream of the NEPX B-Line to a point approximately 150 metres downstream of the 
NEPX M-Line. 

The maximum observed incremental subsidence along the NEPX B-Line, due to the extraction of 
Longwall 703, was 37 mm at Mark B04, which was greater than the maximum predicted subsidence of 
10 mm in this location.  Whilst the observed subsidence exceeded the predicted in this location, the 
observed movement could be partly the result of uplift at Mark B01, as subsidence is measured relative to 
this mark.  The maximum observed incremental subsidence along the NEPX D-Line, E-Line, J-Line and K-
Line, due to Longwall 703, were all less than 5 mm, which are similar to or less than the order of survey 
tolerance. 

The maximum observed incremental uplift along the NEPX B-Line, D-Line, E-Line, J-Line and K-Line, due to 
the extraction of Longwall 703, were all similar to or less than the maximum predicted upsidence for each 
monitoring line.  It is again noted, that the observed uplift could be less than the actual upsidence, as each 
monitoring line has only two or four survey marks located within the valley and, therefore, these marks may 
not be positioned in the location of the maximum upsidence movement. 

The maximum observed incremental closure along the Nepean River cross lines, due to the extraction of 
Longwall 703, were similar to or less than those predicted for each monitoring line.  Similarly, the maximum 
observed total closure, resulting from the extraction of Longwalls 701 to 703, were similar to or less than 
those predicted for each monitoring line. 
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2.3. Moreton Park Road Line 

The mine subsidence movements along Moreton Park Road were measured by IC using a 3D monitoring 
line.  The location of the Moreton Park Road Line is shown in Drawing No. MSEC485-02 in Appendix B. 

A summary of the survey dates for the Moreton Park Road Line, during the extraction of Longwall 703, is 
provided in Table 2.4. 

Table 2.4 Summary of Survey Dates for the Moreton Park Road Line during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Survey at start and end of longwall 

4th May 2009 (End of LW702) 

11th May 2010 
14th July 2010 
28th April 2011 

Survey at end of future Longwall 704 

The observed profiles of incremental subsidence, tilt and strain along the Moreton Park Road Line, resulting 
from the extraction of Longwall 703, are shown in Fig. A.16 in Appendix A.  The observed profiles of total 
subsidence, tilt and strain along the Moreton Park Road Line, resulting from the extraction of Longwalls 702 
and 703, are shown in Fig. A.17 in Appendix A.   

The predicted profiles of subsidence and tilt along the monitoring line, at the completion of Longwall 703, 
are also shown in these figures, which were based on the predicted subsidence contours provided in Report 
No. MSEC209.  The modification of the commencing and finishing ends of Longwall 703 had negligible 
effect on the predicted mine subsidence movements along the road. 

It can be seen from Figs. A.16 and A.17, that the observed profiles of subsidence and tilt were reasonably 
similar to the profiles predicted.  Although the incremental subsidence directly above Longwall 702 was 
greater than predicted, the total subsidence above this longwall was less than predicted. 

A summary of the maximum observed and maximum predicted incremental subsidence parameters along 
the Moreton Park Road Line, resulting from the extraction of Longwall 703, is provided in Table 2.5.  A 
summary of the maximum observed and maximum predicted total subsidence parameters along the 
Moreton Park Road Line, resulting from the extraction of Longwalls 702 and 703, is provided in Table 2.6. 

Table 2.5 Maximum Observed and Predicted Incremental Subsidence Parameters along 
Moreton Park Road Resulting from the Extraction of Longwall 703 

Type 
Maximum 

Incremental 
Subsidence (mm) 

Maximum 
Incremental Tilt 

(mm/m) 

Maximum 
Incremental 

Tensile Strain 
(mm/m) 

Maximum 
Incremental 

Comp. Strain 
(mm/m) 

Observed 931 6.5 0.6 3.1 

Predicted 993 6.2 - Refer to discussions below - 

Table 2.6 Maximum Observed and Predicted Total Subsidence Parameters along 
Moreton Park Road Resulting from the Extraction of Longwalls 702 and 703 

Type 
Maximum Total 

Subsidence (mm) 
Maximum Total Tilt 

(mm/m) 

Maximum Total 
Tensile Strain 

(mm/m) 

Maximum Total 
Comp. Strain 

(mm/m) 

Observed 977 6.8 1.2 2.9 

Predicted 1000 6.4 - Refer to discussions below - 

The accuracies of the measured relative Eastings, Northings and levels along the Moreton Park Road Line 
are in the order of ±3 mm to ±5 mm.  The accuracies of the measured absolute Eastings, Northings and 
levels along the Moreton Park Road Line are in the order of ±15 mm.  The accuracies of the measured 
strains along the Moreton Park Road Line are in the order of ±0.25 mm/m. 
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The maximum observed incremental subsidence was 931 mm, which was less than the maximum predicted 
of 993 mm.  The maximum observed incremental tilt was 6.5 mm/m (i.e. 0.7 %, or a change in grade of 1 in 
155), which was only slightly greater than the maximum predicted of 6.2 mm/m. 

The maximum observed incremental tensile and compressive strains were 0.6 mm/m and 3.1 mm/m, 
respectively.  The maximum predicted conventional tensile and compressive strains along the monitoring 
line, based on applying a factor of 15 to the maximum predicted curvatures, were 0.7 mm/m and 1.7 mm/m, 
respectively.  The maximum observed tensile strain was, therefore, less than the maximum predicted based 
on conventional movements. 

The maximum observed compressive strain, however, was greater than the maxima predicted based on 
conventional movements.  This strain was localised and was near the locations of impacts which were 
observed in the road and nearby building structures (Refer. Chapter 3) and, therefore, has been considered 
the result of non-conventional ground movements. 

Further discussions on the observed strains resulting from Longwall 703 are provided in Section 2.11.1.  
Also, further discussions on long bay lengths and curvatures are provided in Sections 2.11.2 and 2.11.3, 
respectively. 

2.4. HW2 Hume Highway 

The HW2 Hume Highway crosses directly above Longwall 703 as shown in Drawings Nos. MSEC485-01 
and MSEC485-03, in Appendix B.  The monitoring associated with the highway, during the extraction of 
Longwall 703, included the following:- 

 HW2 East and West Lines, 

 Highway Cutting Points, and 

 FBG and slot closure monitoring. 

The monitoring results and discussions were provided in the weekly subsidence monitoring review reports 
for the highway (MSEC450-01 to MSEC450-43), which were issued during the extraction of Longwall 703 
between the 18th May 2010 and the 7th March 2011. 

A summary of the monitoring results for the HW2 Hume Highway are provided in the following sections. 

2.4.1. HW2 East and HW2 West Lines 

The mine subsidence movements along the HW2 Hume Highway were measured by IC using two 3D 
monitoring lines, being the HW2 East and HW2 West Lines.  The location of these monitoring lines is shown 
in Drawing No. MSEC485-02 in Appendix B. 

A summary of the survey dates for the HW2 East and HW2 West Lines, during the extraction of 
Longwall 703, is provided in Table 2.7. 

Table 2.7 Summary of Survey Dates for the HW2 East and HW2 West Lines during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Survey full length of monitoring lines at 
start and end of Longwall 703, with 

focused surveys twice a week during 
mining after 600 metres of extraction 

(HW2 East Line) and after 800 metres 
of extraction (HW2 West Line) 

13th Nov 2009 (Base Survey) 

28th Apr 2010 
24th May 2010, then 

weekly surveys to the 
12th Jul 2010, then 

twice weekly surveys to the 
28th Feb 2011, then 

weekly surveys to the 
14-Mar-11 (after end of longwall) 

Survey full length of monitoring lines at 
start and end of Longwall 704, with 

monthly 3D surveys after 500 metres of 
extraction, plus weekly focused 2D 

surveys after 700 metres of extraction, 
then twice weekly focused 2D surveys 

along the HW2 East Line after 
800 metres of extraction. 

The observed profiles of incremental subsidence, tilt and strain along the HW2 East and HW2 West Lines, 
resulting from the extraction of Longwall 703, are shown in Figs. A.18 and A.19, respectively, in Appendix A.  
The predicted profiles of incremental subsidence and tilt along these monitoring lines, at the completion of 
Longwall 703, are also shown in these figures, which were based on the predicted subsidence contours 
provided in Report No. MSEC209.  The modification of the commencing and finishing ends of Longwall 703 
had negligible effect on the predicted mine subsidence movements along the highway. 
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Whilst the maximum observed subsidence along each monitoring line was less than the maxima predicted, 
the shapes of the observed subsidence and tilt profiles were reasonably similar to the predicted profiles.  
Low level subsidence was observed north of Longwall 703, which were greater than the predicted 
subsidence in these locations, but these movements were not associated with any significant tilts or strains.  
Non-conventional movements developed in three locations along the HW2 East Line and in one location 
along the HW2 West Line, which were associated with localised and elevated compressive strains. 

A summary of the maximum observed and maximum predicted incremental subsidence parameters along 
the HW2 East and HW2 West Lines, resulting from the extraction of Longwall 703, is provided in Table 2.8. 

Table 2.8 Maximum Observed and Predicted Incremental Subsidence Parameters along HW2 East 
and HW2 West Lines Resulting from the Extraction of Longwall 703 

Monitoring Line Type 

Maximum 
Incremental 
Subsidence 

(mm) 

Maximum 
Incremental Tilt 

(mm/m) 

Maximum 
Incremental 

Tensile Strain 
(mm/m) 

Maximum 
Incremental 

Comp. Strain 
(mm/m) 

HW2 East Line 
Observed 511 2.7 1.3 2.4 

Predicted 775 3.0 - Refer to discussions below - 

HW2 West Line 
Observed 367 3.1 0.9 3.3 

Predicted 700 2.5 - Refer to discussions below - 

The accuracies of the measured relative Eastings, Northings and levels along the HW2 East and West 
Lines are in the order of ±3 mm to ±5 mm.  The accuracies of the measured absolute Eastings, Northings 
and levels along the HW2 East and West Lines are in the order of ±15 mm.  The accuracies of the 
measured strains along the HW2 East and West Lines are in the order of ±0.25 mm/m. 

The maximum observed incremental subsidence along the HW2 East and HW2 West Lines were 511 mm 
and 367 mm, respectively, which were less than the maxima predicted of 775 mm and 700 mm, 
respectively.  The observed subsidence along the HW2 East and HW2 West Lines, therefore, represented 
66 % and 52 %, respectively, of the predictions.  These results were different to the observations along 
Moreton Park Road, where the observed subsidence represented 94 % of the prediction.  The reasons that 
the observed subsidence were less along the HW2 East and HW2 West Lines are likely to be the 
combination of:- 

 Location of monitoring lines relative to mine layout 

Longwall 703 is a first panel in a series in the locations of the HW2 East and HW2 West Lines, 
since Longwall 702 does not extend adjacent to these locations.  Where longwall layouts are 
staggered, the subsidence prediction model transitions from areas that are second in a series to 
areas that are first in a series.  This transitioning was undertaken conservatively, such that more 
subsidence was predicted along the HW2 East Line and HW2 West Line due to the mining of 
Longwall 703 than the subsidence predicted along Moreton Park Road due to the mining of 
Longwall 702.   

 Variations in geology 

The variation in monitoring locations to the mine layout cannot fully account for the reduction in 
observed subsidence.  When the movements are compared to the observed subsidence along 
Moreton Park Road during the mining of Longwall 702, it can be seen that observed subsidence 
along the HW2 East Line and HW2 West Lines due to the mining of Longwall 703 was reduced. 

It is therefore considered that subsidence is reduced for other reasons that are related to the 
overburden geology or topography (i.e. Nepean River).  The overburden geology at the western 
end of Longwall 703 could be stronger or more massive than that typically found elsewhere in the 
Southern Coalfield, from where monitoring data was used to calibrate the prediction model. 
This has been observed previously and is not considered unusual.  For example, a similar 
difference has recently been observed at West Cliff Colliery between the B Line and J Line, where 
the observed subsidence is 90% to 100% of prediction at one end of the panel and 50% to 60% of 
prediction at the other end.   

A better understanding of the varying subsidence behaviour along the length of Longwall 703 may be 
gained from the additional ground monitoring data gathered during the extraction of Longwall 704. 

The maximum observed incremental tilt along the HW2 East Line and HW2 West Line were 2.7 mm/m and 
3.1 mm/m, respectively, which were similar to the maxima predicted.  Localised and elevated tilts were 
observed along the monitoring lines which were the result of non-conventional movements. 
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The maximum observed incremental tensile strains along the HW2 East Line and HW2 West Line were 
1.3 mm/m and 0.9 mm/m, respectively.  The maximum predicted conventional tensile strain along the 
monitoring lines, based on applying a factor of 15 to the maximum predicted travelling curvatures, was 
0.5 mm/m.  Whilst the maximum observed tensile strain exceeded the predicted maxima, based on 
conventional movements, the observed tensile strains were similar to those typically observed elsewhere in 
the Southern Coalfield. 

The maximum observed incremental compressive strains along the HW2 East Line and HW2 West Line 
were 2.4 mm/m and 3.3 mm/m, respectively.  These compressive strains were considered to be the result of 
non-conventional movements. 

Compressive strains resulting from non-conventional movements were considered to have occurred in three 
locations along the HW2 East Line (E041 to E042, E044 to E045 and E065 to E066) and in one location 
along the HW2 West Line (W051 to W052).  The development of these non-conventional compressive 
strains, based on their positions relative to the extraction face of Longwall 703, is illustrated in Fig. 2.1.  The 
developments of other non-conventional strains from elsewhere in the Southern Coalfield are also shown as 
the grey lines in this figure for comparison. 

 

Fig. 2.1 Development of Non-Conventional Strains along the HW2 East and HW2 West Lines 
Based on the Position relative to the Longwall 703 Extraction Face 

Further discussions on the observed strains resulting from Longwall 703 are provided in Section 2.11.1.  
Also, further discussions on long bay lengths and curvatures are provided in Sections 2.11.2 and 2.11.3, 
respectively. 

The observed incremental horizontal movements along the HW2 East and HW2 West Lines versus the 
distance from Longwall 703 are illustrated in Fig. 2.6.  It can be seen from this figure, that the observed 
movements were within the range of those previously observed in the Southern Coalfield. 

2.4.2. Highway Cutting Points 

The Highway Cutting Points are described in Section 2.6. 

2.4.3. FBG and Slot Displacement Monitoring 

FBG Monitoring 

A total of 300 temperature and 300 strain FBG sensors have been installed in the top 50 mm of asphalt 
along each carriageway within the outside shoulder.  The sensors are spaced every 10 metres and 
temperature and strain was measured every 15 minutes during the mining of Longwall 703.   

Baseline monitoring of 600 metres of FBG sensors in the southbound carriageway commenced in February 
2009, and baseline monitoring of the rest of the sensors commenced in July 2009.  The baseline monitoring 
has shown that pavement strains vary diurnally with temperature.  The relationship between strain and 
temperature has been observed to be generally consistent at each sensing location over the baseline 
period.  A method has been developed to filter the majority of the diurnal temperature effects from the 
observed pavement strains to estimate the non-temperature related strains in the pavement. 
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The temperature compensated FBG strains did not exceed the trigger levels in the management plan at any 
stage during the mining of Longwall 703.  The maximum observed compressive strain during mining was 
0.5 mm/m.  This strain occurred at FBGs 40.3 and 40.5 on the Northbound Carriageway, which are near the 
location of high compressive ground strain measured between Pegs W051 and W052. 

The maximum observed temperature compensated FBG tensile strain was 2.3 mm/m at FBG 27.4 on the 
Southbound Carriageway.  Other smaller tensile strain spikes were observed at other FBG sensors.  These 
tensile strain spikes reflect local tensile cracking and are not considered to be representative of the whole 
pavement.  In some cases, the cracks were visible on the pavement surface.   

Slot Displacement Monitoring 

Displacement sensors were installed in each pavement slot and were measured every 5 minutes during the 
mining of Longwall 703.  Slot displacements did not exceed the trigger levels for closure in the management 
plan at any stage during the mining of Longwall 703.  The maximum observed closure was 47 mm at Slot 
NB01, which is located near the location of high compressive ground strain between Pegs W051 and W052.  
Physical investigation of the slot in February 2011 revealed that it had almost completed closed. 

A number of displacement sensors were damaged during lightning events.  These include Slots SB01, 
SB16, SB20, SB21, SB22 and NB09.  Slot NB05 had also been damaged, but this sensor was replaced 
prior to being subsided by the mining of Longwall 703.  Monitoring of closure across the slots was monitored 
by survey of pins that were installed in the pavement.   

2.5. The Main Southern Railway 

The Main Southern Railway crosses directly above Longwall 703 as shown in Drawings Nos. MSEC485-01 
and MSEC485-03, in Appendix B.  The monitoring associated with the railway, during the extraction of 
Longwall 703, included the following:- 

 ARTC 3D ground monitoring line, 
 Railway cutting points, 
 Strain gauges, and 
 Tilt sensors. 

The monitoring results and discussions were provided in the weekly subsidence monitoring review reports 
for the railway (MSEC451-01 to MSEC451-43), which were issued during the extraction of Longwall 703 
between the 25th May 2010 and the 7th March 2011. 

A summary of the monitoring results for the Main Southern Railway are provided in the following sections. 

2.5.1. ARTC Line 

The mine subsidence movements along the Main Southern Railway were measured by IC using a 3D 
ground monitoring line, referred to as the ARTC Line.  The location of the monitoring line is shown in 
Drawing No. MSEC485-02 in Appendix B. 

A summary of the survey dates for the ARTC Line, during the extraction of Longwall 703, is provided in 
Table 2.9. 

Table 2.9 Summary of Survey Dates for the ARTC Line during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703, with 
monthly 3D surveys after 800 metres of 

extraction, then focused 3D surveys 
weekly after 1100 metres of extraction, 
plus focused 2D surveys twice a week 

after 1300 metres of extraction 

13th Nov 2009 (Base Survey) 

24th May 2010 
07th Jun 2010 
15th Jun 2010 
28th Jun 2010 

12th Jul 2010, then 
twice weekly to the 
23rd Aug 2010, then 

three times a week to the 
9th Mar 2011 (after end of longwall) 

Start and end of Longwall 704, with 
monthly 3D surveys after 800 metres of 

extraction, plus weekly 2D focused 
surveys after 1100 metres of extraction, 
then twice a week focused 2D surveys 

after 1200 metres of extraction 
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The observed profiles of incremental subsidence, tilt and strain along the ARTC Line, resulting from the 
extraction of Longwall 703, are shown in Fig. A.20, in Appendix A.  The predicted profiles of incremental 
subsidence and tilt along the monitoring line, at the completion of Longwall 703, are also shown in this 
figure, which were based on the predicted subsidence contours provided in Report No. MSEC209.  The 
modification of the commencing and finishing ends of Longwall 703 had negligible effect on the predicted 
mine subsidence movements along the railway. 

Whilst the maximum observed subsidence was less than the maxima predicted, the shapes of the observed 
subsidence and tilt profiles were reasonably similar to the predicted profiles.  Low level subsidence was 
observed north of Longwall 703, which was greater than the predicted subsidence in this location, but was 
not associated with any significant tilts or strains. 

A summary of the maximum observed and maximum predicted subsidence parameters along the 
ARTC Line, resulting from the extraction of Longwall 703, is provided in Table 2.10. 

Table 2.10 Maximum Observed and Predicted Incremental Subsidence Parameters along the 
ARTC Line Resulting from the Extraction of Longwall 703 

Type 
Maximum 

Incremental 
Subsidence (mm) 

Maximum 
Incremental Tilt 

(mm/m) 

Maximum 
Incremental 

Tensile Strain 
(mm/m) 

Maximum 
Incremental 

Comp. Strain 
(mm/m) 

Observed 297 1.6 0.5 1.1 

Predicted 650 3.0 - Refer to discussions below - 

The accuracies of the measured relative Eastings, Northings and levels along the ARTC Line are in the 
order of ±3 mm to ±5 mm.  The accuracies of the measured absolute Eastings, Northings and levels along 
the ARTC Line are in the order of ±15 mm.  The accuracies of the measured strains along the ARTC Line 
are in the order of ±0.25 mm/m. 

The maximum observed incremental subsidence was 297 mm, which was less than the maxima predicted of 
650 mm and, therefore, represented 46 % of the prediction.  This result was similar to the observations 
along the HW2 East and HW2 West Lines, where the observed subsidence represented 66 % and 52 %, 
respectively, of the predictions.  The discussion on the reduced subsidence at the western end of 
Longwall 703 is discussed in Section 2.4.1. 

The maximum observed incremental tilt was 1.6 mm/m (i.e. 0.2 %, or a change in grade of 1 in 600), which 
was less than the maximum predicted tilt of 3.0 mm/m. 

The maximum observed incremental tensile and compressive strains were 0.5 mm/m and 1.1 mm/m, 
respectively.  The maximum predicted conventional tensile and compressive strains along the monitoring 
line, based on applying a factor of 15 to the maximum predicted curvatures, were 0.5 mm/m and 0.8 mm/m, 
respectively.  The maximum observed strains were, therefore, similar to or slightly greater than the 
maximum predicted based on conventional movements. 

Further discussions on the observed strains resulting from Longwall 703 are provided in Section 2.11.1.  
Also, further discussions on long bay lengths and curvatures are provided in Sections 2.11.2 and 2.11.3, 
respectively. 

The observed incremental horizontal movements along the ARTC Line versus distance from Longwall 703 
are illustrated in Fig. 2.6.  It can be seen from this figure, that the observed movements were within the 
range of those previously observed in the Southern Coalfield. 

2.5.2. Railway Cutting Points 

The Railway Cutting Points are described in Section 2.6. 

2.5.3. Automated Track Monitoring 

Tilt Sensors 

Bi-directional tiltmeters are located in the Down (Southbound) track within the railway cutting at 71 km.  
They measured changes in tilt every 15 minutes during the mining of Longwall 703.  The sensors detected 
very small changes in tilt as a result of mining, which correlated with ground survey and track geometry 
measurements.  With the exception of one event, which resulted in a series of false alarms, no triggers were 
exceeded during mining. 
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Rail Stress Transducers  

Rail stress transducers are located along all four rails of the railway track, spaced every 25 metres to 
33 metres.  They measured changes in rail strain every 5 minutes during the mining of Longwall 703.  While 
some low level (Blue) alarms were triggered during mining, the causes of the alarms were associated with 
rail maintenance issues or high rail temperatures and not mine subsidence movements.   

Expansion Switch Displacement Sensors 

Displacement sensors have been installed at each expansion switch.  Measurements were recorded every 
5 minutes during the mining of Longwall 703.  Mining-induced changes were observed, however, larger 
changes were observed due to thermal movements.  While some low level (Blue) alarms were triggered 
during mining, responses had already been planned in anticipation of the alarm. 

2.6. Highway and Railway Cutting Points 

The Highway and Railway Cutting Points were measured by IC, during the extraction of Longwall 703, which 
are 3D monitoring points located on the cuttings along the HW2 Hume Highway and the Main Southern 
Railway.  The locations of these monitoring points are shown in Drawing No. MSEC485-01, in Appendix B. 

A summary of the survey dates for these monitoring points is provided in Table 2.11 

Table 2.11 Summary of Survey Dates for the Highway and Railway Cutting Points during 
Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703, with 
monthly surveys during mining after 

1100 metres of extraction 

16th Sep 2008 (Base Survey) 

16th Apr 2010 
24th May 2010 
28th Jun 2010 
26th Jul 2010 
30th Aug 2010 
27th Sep 2010 
25th Oct 2010 
2nd Dec 2010 
4th Jan 2011 

24th Jan 2011 
21st Feb 2011 
22nd Mar 2011 

Start and end of Longwall 704, with 
monthly surveys during mining after 

800 metres of extraction 

The final observed absolute incremental horizontal movements at the Highway and Railway Cutting Points, 
due to the extraction of Longwall 703, are shown in Fig. 2.2.  The movements are consistent in orientation 
and magnitude with movements recorded at nearby pegs along the HW2 East, HW2 West and ARTC Lines. 

While the orientation of movements are relatively consistent, some rotation is observed for pegs that were 
located directly above Longwall 703.   
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Fig. 2.2 Observed Absolute Incremental Horizontal Movements at the Highway and Railway 
Cutting Points due to the Extraction of Longwall 703 (22nd March 2011) 

A summary of the maximum observed absolute incremental horizontal movements at the cutting monitoring 
points, at any time during or after the extraction of Longwall 703, is provided in Table 2.12. 

Table 2.12 Maximum Observed Absolute Incremental Horizontal Movements at the Highway and 
Railway Cutting Points Resulting from the Extraction of Longwall 703 

Longwall Location 
Maximum Observed Incremental 

Horizontal Movement (mm) 

Longwall 703 

A01 to A09 195 

D01 to D06 216 

E01 to E10 224 

F01 to F05 219 

G01 to G08 226 

H01 to H06 267 

I01 to I10 318 

The accuracies of the measured Eastings and Northings at the 3D monitoring points are in the order ±5 mm 
and, therefore, the accuracies of the measured absolute horizontal movements are in the order of ±7 mm. 

The Highway and Railway Cutting Points were established as part of the management strategies for the 
HW2 Hume Highway and the Main Southern Railway, which were developed after the SMP Application.  
Hence, there were no predictions provided for these 3D monitoring points in Report No. MSEC209, which 
supported the SMP Application. 

The survey results showed small differential movements between adjacent pegs in the cuttings.  Differential 
movements within the railway cutting were particularly small, which is understandable as Longwall 703 did 
not mine directly beneath them.  Compressive ground strains were initially measured along the cuttings as 
the longwall face approached.  As the longwall face moved away, the strains reversed and a net tensile 
opening was observed along the cuttings.  These observations are consistent with normal subsidence 
movement. 

The observed incremental horizontal movements at the highway and railway cutting points versus distance 
from Longwall 703 are illustrated in Fig. 2.6.  It can be seen from this figure, that the observed movements 
were within the range of those previously observed in the Southern Coalfield. 

Fixed In-place Inclinometer 

A vertical fixed in-place inclinometer was installed in the floor of the railway cutting near 71 km.  The hole 
intersected a geological fault that was identified in the sides of the railway cutting.  Measurements were 
recorded every hour.  The inclinometers comprised tiltmeters generally spaced at 2 metre centres, with a 
concentration of tiltmeters spaced at 0.5 metre centres in the zone where the hole is projected to intersect 
the fault line.   



 

END OF PANEL SUBSIDENCE MONITORING REPORT FOR APPIN LONGWALL703 

© MSEC JUNE 2011  |  REPORT NUMBER MSEC485  |  REVISION A 

PAGE 18 

Small differential tilt was observed at depths between 8 metres and 8.5 metres in a zone that consists of 
fragmented rock and possibly in the zone of the fault.  It appears that the movement along the fault plane is 
being observed sideways, with the ground on the Sydney side of the fault moving closer towards the goaf 
and down.  The observations appear to correlate with tilt meter data at the fault location, with changes in 
cant observed at 71.090 km and 71.108 km.  A plot produced by geotechnical engineer David Christie is 
shown in Fig. 2.3.  This plot shows that the differential movements developed very gradually during mining. 

 

Graph courtesy David Christie 

Fig. 2.3 Observed Changes in Fixed In-Place Inclinometer at 8m Depth during Longwall 703 

2.7. Far-field 3D Marks 

The far-field mine subsidence movements were measured by IC using a number of 3D points in the vicinity 
of Longwall 703.  The locations of these monitoring points are shown in Drawing No. MSEC485-02, in 
Appendix B. 

A summary of the survey dates for the far-field 3D monitoring points, during the extraction of Longwall 703, 
is provided in Table 2.13. 

Table 2.13 Summary of Survey Dates for the Far-field 3D Monitoring Points during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703, with 
monthly surveys during mining after 

200 metres of extraction 

23rd Oct 2007 (Base Survey) 

4th Nov 2009 
22nd Jan 2010 
23rd Feb 2010 
22nd Mar 2010 
22nd Apr 2010 
25th Apr 2010 
30th Jun 2010 
27th Jul 2010 
31st Aug 2010 
28th Sep 2010 
26th Oct 2010 
30th Nov 2010 
5th Jan 2011 

25th Jan 2011 
22nd Feb 2011 
21st Mar 2011 

Start and end of Longwall 704, with 
monthly surveys during mining after 

300 metres of extraction 
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The loci of observed absolute incremental horizontal movements at the far-field 3D monitoring points, during 
the extraction of Longwall 703, are shown in Fig. 2.4. 
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Fig. 2.4 Loci of Observed Absolute Incremental Horizontal Movements at the Far-field 3D 
Monitoring Points during the Extraction of Longwall 703 (4th November 2009 to 21st March 2011) 

The final observed absolute incremental horizontal movements at the far-field 3D monitoring points, due to 
the extraction of Longwall 703, are shown in Fig. 2.5. 
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Fig. 2.5 Observed Absolute Incremental Horizontal Movements at the Far-field 3D Monitoring 
Points due to the Extraction of Longwall 703 (21st March 2011) 

A summary of the maximum observed absolute incremental horizontal movements at the far-field 3D 
monitoring points, at any time during or after the extraction of Longwall 703, is provided in Table 2.14. 
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Table 2.14 Maximum Observed Absolute Incremental Horizontal Movements at the Far-field 3D 
Monitoring Points Resulting from the Extraction of Longwall 703 

Longwall Location 
Maximum Observed Incremental 

Horizontal Movement (mm) 

Longwall 703 

BURRELL1 36 

MR2 46 

STN19W 13 

MPRN 45 

MR1 40 

DOUGLAS 136 

CTL7 45 

CTL8 45 

INT15 32 

CTL6 31 

CTL5 27 

CTL4 33 

CTL3 26 

CTL2 27 

CTL1 27 

MPBE  32 

MPBW  31 

DPBN  18 

DPBS  13 

The accuracies of the measured Eastings and Northings at the far-field 3D monitoring points are in the order 
±5 mm and, therefore, the accuracies of the measured absolute horizontal movements are in the order of 
±7 mm. 

The far-field 3D monitoring points were established as part of the management strategies for the Nepean 
Twin Bridges, Moreton Park Road Bridges, the HW2 Hume Highway and the Main Southern Railway, which 
were developed after the SMP Application.  Hence, there were no predictions provided for these far-field 3D 
monitoring points in Report No. MSEC209, which supported the SMP Application. 

The comparison between the observed incremental horizontal movements for the far-field 3D marks 
(magenta points), due to the extraction of Longwall 703, with those previously measured elsewhere in the 
Southern Coalfield (grey points) is provided in Fig. 2.6.  The incremental horizontal movements at the HW2 
Line (blue points), HW2 West Line (cyan points), ARTC Line (green points) and the highway and railway 
cutting marks (red points), due to the extraction of Longwall 703, are also shown in this figure for 
comparison. 
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Fig. 2.6 Observed Absolute Incremental Horizontal Movements versus Distance to Nearest 
Longwall Goaf Edge with Solid Coal between Mark and Extracted Longwall 

It can be seen from this figure, that the observed horizontal movement at the mark named DOUGLAS was 
greater than those observed at similar distances from previously extracted longwalls in the Southern 
Coalfield.  The movements at the remaining far-field marks in the vicinity of Longwall 703 were within the 
range of those previously observed in the Southern Coalfield. 

2.8. Nepean Twin Bridges 

The Nepean Twin Bridges are located approximately 1.7 kilometres south-west of the finishing (western) 
end of Longwall 703.  The locations of these bridges are shown in Drawing No. MSEC485-01, in Appendix 
B, where the Hume Highway crosses the Nepean River.  The monitoring associated with the Nepean Twin 
Bridges, during the extraction of Longwall 703, included the following:- 

 Absolute 3D bridge monitoring points, 

 Relative 3D bridge monitoring points, 

 Inclinometer monitoring, 

 Bridge joint monitoring, and  

 Visual inspections. 

The descriptions of the monitoring results are provided in the following sections. 

2.8.1. Absolute 3D Monitoring for the Nepean Twin Bridges 

The absolute 3D horizontal movements at the Nepean Twin Bridges were monitored by IC at Points DPBN 
and DPBS, which are located adjacent to the northern and southern ends, respectively, of the bridges.  The 
locations of these monitoring points are shown in Drawing No. MSEC485-01, in Appendix B. 

Marks DPBN and DPBS were measured as part of the far-field 3D surveys, which were discussed in 
Section 2.7.  The observed incremental horizontal movements for these marks are illustrated in Fig. 2.4 and 
Fig. 2.5.  It can be seen from these figures, that the bridge has moved towards the south-east as the result 
of the extraction of Longwall 703. 

A summary of the maximum observed incremental and total horizontal movements at Marks DPBN and 
DPBS, after the completion of Longwall 703, is provided in Table 2.15. 
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Table 2.15 Maximum Observed Absolute Incremental and Total Horizontal Movements at 
Marks DPBN and DPBS after the Completion of Longwall 703 

Mark 
Maximum Observed Incremental 

Horizontal Movement due to 
Longwall 703 (mm) 

Maximum Observed Total Horizontal 
Movement due to 

Longwalls 701 to 703 (mm) 

DPBN 18 24 

DPBS 13 20 

The Trigger Action Response Plan (TARP) for the Nepean Twin Bridges, which was developed by the RTA 
chaired Technical Committee, provided triggers for absolute and relative horizontal movements of the far-
field 3D Points DPBN and DPBS adjacent to the bridges.  A summary of the Level 1 Triggers and the 
observed horizontal movements at these monitoring points, resulting from the extraction of Longwall 703, 
are provided in Table 2.16. 

Table 2.16 Summary of the Level 1 Triggers and the Observed Horizontal Movements at 
Marks DPBN and DPBS after the Completion of Longwall 703 

Type 
Level 1 Triggers 

(mm) 
Maximum Observed Horizontal 

Movements (mm) 

Absolute Horizontal Movement of 
Points DPBN and DPBS 

50 24 

Relative Horizontal Movement between 
Points DPBN and DPBS 

5 5 

It can be seen from the above table, that the maximum observed absolute horizontal movements at the far-
field 3D monitoring Points DPBN and DPBS did not exceed the Level 1 Trigger.  The relative horizontal 
movement between points DPBN and DPBS reached the Level 1 Trigger, with the movement very slightly 
exceeding the trigger (by less than 0.5 mm) during mining, and then reducing beneath the trigger in the final 
survey after the completion of mining.  An analysis of monthly survey results over time has found 
fluctuations in the monitoring data, suggesting variations in the GPS data. 

2.8.2. Relative 3D Monitoring for the Nepean Twin Bridges 

The mine subsidence movements at the Nepean Twin Bridges were measured by IC using relative 3D 
marks fixed directly to the bridge structure.  The locations of the monitoring points on the bridges are shown 
in Fig. 2.7 and Fig. 2.8 (figures courtesy of IC). 

 

Fig. 2.7 Plan of the Relative 3D Monitoring Points on the Nepean Twin Bridges (Courtesy of IC) 



 

END OF PANEL SUBSIDENCE MONITORING REPORT FOR APPIN LONGWALL703 

© MSEC JUNE 2011  |  REPORT NUMBER MSEC485  |  REVISION A 

PAGE 24 

 

Fig. 2.8 Elevation of the Relative 3D Monitoring Points on the Nepean Twin Bridges 
(Courtesy of IC) 

A summary of the survey dates for the these monitoring points, during the extraction of Longwall 703, is 
provided in Table 2.17. 

Table 2.17 Summary of Survey Dates for the Relative 3D Monitoring Points on the Nepean Twin 
Bridges during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703, or by 
exception where the observed 
movements exceed the Level 1 
Triggers at either the far-field 3D 

monitoring points, at the inclinometers, 
or at the bridge joint displacement 

monitors 

28th April 2009 (End of LW702) 

12th May 2011 (End of LW703) 
 

Start and end of Longwall 704, monthly 
surveys during mining after 

1000 metres of extraction, or by 
exception where TARP triggers 

exceeded 

A summary of the maximum observed relative longitudinal movements (i.e. horizontal movements along the 
bridge alignments), relative transverse movements (i.e. horizontal movements across the bridge alignments) 
and relative vertical movements for the Northbound and Southbound Carriageways, after the extraction of 
Longwall 703, are provided in Table 2.18 and Table 2.19, respectively.  All movements are relative to a local 
survey datum. 

Table 2.18 Maximum Observed Relative Movements for the Northbound Carriageway after the 
Extraction of Longwall 703 

Location 

Maximum Observed 
Longitudinal Movement 
Relative to Local Datum 

(mm) 

Maximum Observed 
Transverse Movement 

Relative to Local Datum 
(mm) 

Maximum Observed 
Vertical Movement 

Relative to Local Datum 
(mm) 

Underside of Carriageway 
(NBD01 to NBD22) 

5 2 5 (Down) 

Carriageway Upper Supports 
(NBNA, NBSA, NBP1T to NBP5T 

and NBP2M to NBP3M) 
4 2 2 (Down) 

Lower Supports 
(NBP2B E&W and NBP3B E&W) 

3 1 4 (Up) 
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Table 2.19 Maximum Observed Relative Movements for the Southbound Carriageway after the 
Extraction of Longwall 703 

Location 

Maximum Observed 
Longitudinal Movement 
Relative to Local Datum 

(mm) 

Maximum Observed 
Transverse Movement 

Relative to Local Datum 
(mm) 

Maximum Observed 
Vertical Movement 

Relative to Local Datum 
(mm) 

Underside of Carriageway 
(SBD01 to SBD22) 

3 1 4 (Down) 

Carriageway Upper Supports 
(SBNA, SBSA, SBP1T to SBP5T 

and SBP2M to SBP3M) 
3 1 1 (Up and down) 

Lower Supports 
(SBP2B E&W and SBP3B E&W) 

3 3 4 (Up) 

The accuracies of the measured longitudinal, transverse and levels at the relative 3D monitoring points on 
the Nepean Twin Bridges are in the order of ±3 to ±5 mm.  It can be seen from Table 2.18 and Table 2.19, 
that the observed movements for both the Northbound and Southbound Carriageways were in the order of 
survey tolerance. 

2.8.3. Inclinometers near the Nepean Twin Bridges 

The differential movements at three inclinometers near the Nepean Twin Bridges were monitored during the 
extraction of Longwall 703.  The inclinometers were installed and maintained by Pells Sullivan and Meynink 
(PSM), measured by IC and the results interpreted by PSM.  The inclinometers are referred to as PSM1, 
PSM2 and PSM4, the locations of which are shown in Drawing No. MSEC485-01. 

The inclinometers comprise boreholes with metal casings which allow probes to measure the differential 
movements over the heights of the boreholes.  Further details on the inclinometers and the results are 
provided in the monitoring reports by PSM numbers PSM883.2.TL17 through PSM883.2.TL30 and 
PSM883-100L through PSM883-125L. 

A summary of the survey dates for the inclinometers is provided in Table 2.20. 

Table 2.20 Summary of Survey Dates for the Inclinometers during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Monthly surveys from the 
commencement of Longwall 703 until 

the completion of Longwall 703 and the 
agreement with the RTA chaired 

Technical Committee for cessation. 

Monthly during LW703 Continue monthly surveys 

The TARP for the Nepean Twin Bridges, which was developed by the RTA chaired Technical Committee, 
provided a trigger for differential movements at the inclinometers.  A summary of the Level 1 Trigger and the 
maximum observed differential movements at the inclinometers, resulting from the extraction of 
Longwall 703, is provided in Table 2.21. 

Table 2.21 Summary of the Level 1 Trigger and the Maximum Observed Differential Movements at 
the Inclinometers Resulting from the Extraction of Longwall 703 

Type Level 1 Trigger (mm) 
Maximum Observed Differential 

Movement (mm) 

Differential Movement 5 
2.1 (PSM2) 
4.1 (PSM4) 

Movement of approximately 2.1 mm was recorded at PSM2 between depths of 30 metres and 30.5 metres, 
which appears to be increasing.  There could be some movement at PSM4 of approximately 4.1 mm at a 
depth of 13.5 metres, although there is considerable noise in the data.  The movements at the 13.5 metre 
depth are only in the A-Axis and are not present in the B-Axis.  PSM advises that it is possible that mud has 
accumulated in the inclinometer tube at this depth. 
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PSM4 was destroyed by floods in late 2010.  PSM2 was also flooded but it has been cleared of sand to a 
depth of 40 metres.  A new inclinometer will be installed to monitor the movements during the mining of 
Longwall 704. 

2.8.4. Joint Monitoring for the Nepean Twin Bridges 

The differential movements across the movement joints in the Nepean Twin Bridges were measured by 
PSM during the extraction of Longwall 703.  The bridge movement joints are referred to as Joint 1 (adjacent 
to Pier 1), Joint 2 (adjacent to Pier 2) and Joint 3 (main expansion joint adjacent to Pier 3), with the locations 
indicated in Fig. 2.7. 

The bridge joint monitor readings commenced on the 29th November 2007 (during the mining of 
Longwall 701) and measurements have been taken at 5 or 10 minute intervals.  Further details on the 
bridge joint monitors and the results are provided in the monitoring reports by PSM numbers 
PSM883.2.TL17 through PSM883.2.TL30 and PSM883-100L through PSM883-125L. 

The TARP for the Nepean Twin Bridges, which was developed by the RTA chaired Technical Committee, 
provided a trigger for the differential movements across the bridge movement joints.  A summary of the 
Level 1 Trigger and the maximum observed differential movement across the bridge movement joints, 
resulting from the extraction of Longwall 703, is provided in Table 2.22. 

Table 2.22 Summary of the Level 1 Trigger and the Maximum Observed Differential Movement 
across the Bridge Movement Joints Resulting from the Extraction of Longwall 703 

Type Level 1 Trigger (mm) 
Maximum Observed Differential 

Movement Across the Bridge 
Movement Joints (mm) 

Differential Movement Across the 
Bridge Movement Joints 

2 < 2 

It can be seen from the above table, that the trigger was not exceeded as the result of mining Longwall 703. 

2.9. Moreton Park Road Bridge (South) 

Moreton Park Road Bridge (South) is located approximately 550 metres south-west of the finishing 
(western) end of Longwall 703.  The location of the bridge is shown in Drawings Nos. MSEC485-01 and 
MSEC485-03, in Appendix B.  The monitoring associated with Moreton Park Road Bridge (South), during 
the extraction of Longwall 703, included the following:- 

 Absolute 3D bridge monitoring points, 

 Relative 3D bridge monitoring points, and 

 Visual inspections. 

The descriptions of the monitoring results are provided in the following sections. 

2.9.1. Absolute 3D Monitoring Points for Moreton Park Road Bridge (South) 

The absolute 3D horizontal movements at the Moreton Park Road Bridge (South) were monitored by IC at 
Points MPBE and MPBW, which are located adjacent to the eastern and western ends, respectively, of the 
bridge.  The locations of these monitoring points are shown in Drawing No. MSEC485-01, in Appendix B. 

The maximum observed absolute incremental horizontal movements at Points MPBE and MPBW, at any 
time during or after the extraction of Longwall 703, were 32 mm and 31 mm, respectively, as shown in 
Fig. 2.5.  The maximum differential movements along the alignment of the Moreton Park Road Bridge 
(South) was approximately 1 mm, which is in the order of survey tolerance. 

The Trigger Action Response Plan (TARP) for the Moreton Park Road Bridge (South), which was developed 
by the RTA chaired Technical Committee, provided triggers for absolute horizontal movements of the far-
field 3D Points MPBE and MPBW adjacent to the bridge.  A summary of the Level 1 Triggers and the 
observed horizontal movements at these monitoring points, resulting from the extraction of Longwall 703, 
are provided in Table 2.23. 
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Table 2.23 Summary of the Level 1 Triggers and the Observed Absolute Horizontal Movements at 
the Marks MPBE and MPBW after the Completion of Longwall 703 

Type 
Level 1 Triggers 

(mm) 
Maximum Observed Horizontal 

Movements (mm) 

Absolute Horizontal Movement of 
Points MPBE and MPBW 

50 31 

It can be seen from the above table, that the maximum observed absolute horizontal movements at the far-
field 3D monitoring Points MPBE and MPBW did not exceed the Level 1 Trigger. 

2.9.2. Relative 3D Monitoring Points for the Moreton Park Road Bridge (South) 

The mine subsidence movements of the Moreton Park Road Bridge (South) were measured by IC using 
relative 3D marks fixed directly to the bridge structure.  The locations of the monitoring points on the bridges 
are shown in Fig. 2.9 and Fig. 2.10 (figures courtesy of IC). 

 

Fig. 2.9 Plan of the Relative 3D Monitoring Points on the Moreton Park Road Bridge (South) 
(Courtesy of IC) 

 

Fig. 2.10 Elevation of the Relative 3D Monitoring Points on the Moreton Park Road Bridge (South) 
(Courtesy of IC) 

A summary of the survey dates for the these monitoring points, during the extraction of Longwall 703, is 
provided in Table 2.24. 

Table 2.24 Summary of Survey Dates for the Relative 3D Monitoring Points on the 
Moreton Park Road Bridge (South) during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703, plus 
weekly surveys during mining after 

1500 metres of extraction 

 

28th Apr 2009 (End of LW702) 

26th May 2010, then 
monthly surveys to the 

26th Oct 2010, then 
weekly surveys to the 

14th April 2011 

None until after 1000 metres of 
extraction of LW704 
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A summary of the maximum observed relative longitudinal movements (i.e. horizontal movements along the 
bridge alignment), relative transverse movements (i.e. horizontal movements across the bridge alignment) 
and relative vertical movements at Moreton Park Road Bridge (South), after the extraction of Longwall 703, 
are provided in Table 2.25.  All movements are relative to a local survey datum. 

Table 2.25 Maximum Observed Relative Movements at the Moreton Park Road Bridge (South) 
after the Extraction of Longwall 703 

Location 

Maximum Observed 
Longitudinal Movement 
Relative to Local Datum 

(mm) 

Maximum Observed 
Transverse Movement 

Relative to Local Datum 
(mm) 

Maximum Observed 
Vertical Movement 

Relative to Local Datum 
(mm) 

Underside of Deck 
(MD1 to MD9) 

5 2 1 

Supports and Abutments (WA1 to 
WA3, EA1 to EA3, MP1T to MP3T 

and MP1B to MP3T) 
2 1 1 

The accuracies of the measured longitudinal, transverse and levels at the relative 3D monitoring points on 
Moreton Park Road Bridge (South) are in the order of ±2 mm. 

The relative 3D surveys only detected movements that could be attributed to thermal effects during the 
mining of the previous Longwalls 701 and 702.  It can be seen from Fig. 2.12, that a small amount of 
abutment spreading of between 2 mm and 5 mm has been detected during the mining of Longwall 703.  The 
results vary slightly between surveys and the cause is thought to be related to changes in moisture and/or 
temperature.   

The relative 3D surveys have also detected a potential horizontal bending of the deck as shown in Fig. 2.11.  
This correlates with the observation of lateral movement of the deck relative to the abutment, resulting in 
pressure applied to a lateral restraining bar on the bearing on the southern side of the eastern abutment.   

 

Fig. 2.11 Horizontal Displacement of Survey Pins at Pier Bases and Abutments plotted to an 
Exaggerated Scale 
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Fig. 2.12 Observed Changes in Horizontal Distances between Abutments 

2.9.3. Visual Monitoring 

The restraining bar first showed signs of distress at the completion of Longwall 702 and further signs of 
distress have been observed during the mining of Longwall 703.  Increased visual inspections were 
undertaken during mining since early November 2010.  Vernier calliper measurements by Colin Dove 
indicate little or no variation in the gaps between the bearing plates and the deck.  If anything, 
measurements indicate a very small closure (0.2 mm to 0.4 mm) between the restraining bar and the deck 
on the northern side of the eastern abutment, suggesting a minor relaxation of pressure on the southern 
side. 

The RTA has decided to adjust and slightly modify the lateral restraining bar to relieve pressure on it.  This 
involves reducing the thickness of the plate by between 3 mm and 5 mm to re-establish an air gap between 
the bar and the deck.  The adjustment works require temporary jacking of the deck and Cardno has been 
engaged to provide advice on appropriate jacking loads and methodology.  It is expected that the work will 
be undertaken in the first half of 2011, before the mining of Longwall 704 influences the bridge. 

2.10. SCA Infrastructure 

The Sydney Catchment Authority (SCA) infrastructure in the vicinity of Longwall 703 includes the Upper 
Canal and associated aqueducts and bridges.  The locations of these infrastructure are shown in Drawing 
No. MSEC485-01, in Appendix B.  The monitoring lines included the EM-Line, M-Line and OM-Line along 
the Upper Canal.  Monitoring points were also provided at the Mallaty Creek, Ousedale Creek, Elladale 
Creek and Nepean Gully Aqueducts and Bridges, as well as at Concrete Aqueducts C and D. 

A summary of the survey dates for the 3D monitoring lines along the Upper Canal is provided in Table 2.26. 

Table 2.26 Summary of Survey Dates for the Upper Canal during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703 and 
three monthly surveys during mining. 

May 2009 (End of LW702) 

November 2009 (Epoch 2) 
January 2010 (Epoch 3) 
February 2010 (Epoch 4) 

March 2010 (Epoch 5) 
April 2010 (Epoch 6) 
May 2010 (Epoch 7) 
June 2010 (Epoch 8) 
September (Epoch 9) 

December 2010 (Epoch 10) 
March 2011 (Epoch 11) 

Start and end of Longwall 704 and 
three monthly surveys during mining. 
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The monitoring results for the Upper Canal indicated small far-field horizontal and vertical movements had 
occurred during the extraction of Longwall 703.  The maximum observed incremental horizontal movement, 
after the completion of Longwall 703 (Epoch 11), was 37 mm eastwards (i.e. away from Longwall 703).  It is 
noted, that West Cliff Longwall 34 was also being extracted during this period and, therefore, it is likely that 
the extraction of this longwall also contributed to the observed far-field movements along the Upper Canal. 

The maximum observed vertical movements along the Upper Canal, after the completion of Longwall 703 
(Epoch 11), were 9 mm downwards and 10 mm upwards, which are in the order of survey tolerance.  The 
maximum observed incremental tensile and compressive strains along the Upper Canal were both 
0.3 mm/m, which is in the order of survey tolerance. 

A summary of the survey dates for the monitoring points on the aqueducts and bridges along the Upper 
Canal is provided in Table 2.27. 

Table 2.27 Summary of Survey Dates for the Aqueducts and Bridges during Longwall 703 

Mining Phase Commitments Mining Phase Survey Dates Post Mining Phase Commitments 

Start and end of Longwall 703 and 
monthly surveys during Longwall 703 

and West Cliff Longwall 34, for the first 
500 metres of extraction, then reducing 

to three monthly surveys. 

1st June 2009 (End of LW702) 
 

20th November 2009 
17th December 2009 
19th January 2010 
18th February 2010 

17th March 2010 
19th April 2010 
19th May 2010 
16th June 2010 

15th September 2010 
14th December 2010 

30th March 2011 (End of LW703) 

Start and end of Longwall 704 and 
monthly surveys during Longwall 705 

and West Cliff Longwall 36, for the first 
500 metres of extraction, then reducing 

to three monthly surveys. 

The 3D monitoring points at the aqueducts and bridges indicated that the ground movements were small 
and generally in the order of survey tolerance.  The longitudinal pipe movements at the Mallaty Creek, 
Ousedale Creek and Leafs Gully Aqueducts were, however, in the order of 10 mm to 20 mm, but these 
movements appear to be the result of varying water levels in the canal and were commonly observed during 
or after the shutdown periods.  The maximum observed incremental closures between the headwalls of 
each aqueduct were 3 mm, or less, which is in the order of survey tolerance. 

2.11. Additional Analyses of the Ground Monitoring Lines 

The following sections provide some additional analyses and discussions of the mine subsidence 
movements measured during the extraction of Longwall 703. 

2.11.1. Analysis of Measured Strain 

The ground strains resulting from the extraction of Longwall 703 were measured along the Moreton Park 
Road Line, the HW2 East Line, the HW2 West Line and the ARTC Line.  The distribution of the observed 
incremental tensile and compressive strains along these monitoring lines, for survey bays located directly 
above the active longwall, are shown in Fig. 2.13.  In the cases where the survey bays were measured a 
number of times during mining, the maximum tensile strain and the maximum compressive strain for each 
survey bay was used in these distributions. 
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Fig. 2.13 Observed Incremental Strain for Survey Bays above Goaf along the Moreton Park Road, 
HW2 East, HW2 West and ARTC Lines Resulting from the Extraction of Longwall 703 

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 for Longwall 703, which are 
shown as the blue lines. 

The GPD fits for other monitoring lines from previous longwall mining elsewhere in the Southern Coalfield 
are also shown in this figure, as the dashed green lines, which include those at Appin, Tower, West Cliff and 
Tahmoor Collieries.  It can be seen from these comparisons, that the overall distributions of tensile and 
compressive strain resulting from the extraction of Longwall 703 were similar to  those observed elsewhere 
in the Southern Coalfield, but with a slight skew towards the lower magnitudes of strain. 

2.11.2. Analysis of Changes in Long Bay Lengths 

The ground strains along the monitoring lines above Appin Longwall 703 were measured over survey bay 
lengths of around 20 metres, which is typical for the Southern Coalfield.  Strains can also be determined 
over longer bay lengths, by calculating the changes in distance between non-adjacent marks, from the 3D 
monitoring results. 

The observed strains for the HW2 East Line, HW2 West Line and the ARTC Line due to the extraction of 
Longwall 703, based on bay lengths of 20 metres, 60 metres, 100 metres and 200 metres, are shown in 
Fig. 2.14.  It is noted, that the distances have been normalised, so that the strains are shown relative to the 
locations of the edges of Longwall 703. 
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Fig. 2.14 Observed Long Strains Measured over 20 metre, 60 metre, 100 metre and 200 metre 
Bay Lengths Resulting from the Extraction of Appin Longwall 703  

It can be seen from the above figure that, based on 20 metre bay lengths, the shapes and the magnitudes 
of the observed strains profiles are very different for the three monitoring lines, which was the result of 
localised and elevated non-conventional compressive strains.  The shapes and magnitudes of the observed 
strains profiles, however, are more comparable when the strains are calculated over longer bay lengths, 
such as 100 metres and 200 metres.  There are still some differences in the locations of the maxima, which 
was the result of the non-conventional movements intersecting the monitoring lines in different locations. 
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2.11.3. Analysis of Measured Curvatures 

It is difficult to make meaningful comparisons between the profiles of raw observed curvature and predicted 
conventional curvature.  The reason for this is that survey tolerance can represent a large proportion of the 
measured curvatures, which can result in very irregular profiles.  The survey tolerance for relative vertical 
movements is typically around ±3 mm, which equates to a survey tolerance for curvature of approximately 
0.05 km-1 over a 20 metre bay length.  This is significant when compared to the magnitudes of curvatures 
measured in the Southern Coalfield, which are typically in the order of 0.05 km-1 to 0.15 km-1. 

To make meaningful comparisons, the observed curvatures have been derived from smoothed observed 
subsidence profiles, which removes the small deviations resulting from, amongst other things, survey 
tolerance.  In this way, comparisons can be made based on the overall (i.e. macro) curvatures, rather than 
the localised (i.e. micro) curvatures.  The observed subsidence profiles have been smoothed using Loess 
smoothing, which uses local regression to fit low order polynomials to the observed subsidence profiles. 

The profiles of incremental curvature, derived from the smoothed observed subsidence, are compared with 
the profiles of predicted curvature due to Longwall 703 along the Moreton Park Road Line, HW2 East Line, 
HW2 West Line and ARTC Line in Fig. 2.15, Fig. 2.16, Fig. 2.17 and Fig. 2.18, respectively.  The raw and 
the smoothed observed curvatures are shown as the cyan and green lines, respectively, and the predicted 
curvatures are shown as the red lines in these figures. 

 

Fig. 2.15 Observed Curvature derived from Smoothed Subsidence and Predicted Curvature along 
the Moreton Park Road Line Resulting from the Extraction of Longwall 703 

 

Fig. 2.16 Observed Curvature derived from Smoothed Subsidence and Predicted Curvature along 
the HW2 East Line Resulting from the Extraction of Longwall 703 
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Fig. 2.17 Observed Curvature derived from Smoothed Subsidence and Predicted Curvature along 
the HW2 West Line Resulting from the Extraction of Longwall 703 

 

Fig. 2.18 Observed Curvature derived from Smoothed Subsidence and Predicted Curvature along 
the ARTC Line Resulting from the Extraction of Longwall 703 

It can be seen from these figures, that the maximum observed curvatures derived from smoothed 
subsidence along these monitoring are reasonably similar to the maximum predicted curvatures.  Also, the 
observed locations of hogging (i.e. convex) curvature and sagging (i.e. concave) curvature reasonably 
match the locations predicted along the Moreton Park Road Line, HW2 East Line and HW2 West Line. 
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3.0  COMPARISONS BETWEEN THE OBSERVED AND ASSESSED IMPACTS FOR THE NATURAL 

FEATURES AND SURFACE INFRASTRUCTURE 

3.1. Natural Features 

The natural features in the vicinity of Longwall 703 are shown in Drawing No. MSEC485-02, in Appendix B, 
which include:- 

 The Nepean River, 

 Elladale Creek, 

 Tributaries, 

 Cliffs and rock outcrops, 

 Steep slopes, and  

 Archaeological Sites (including Sites 52-2-2094, 52-2-2097, 52-2-2098, 52-2-1213 and 52-2-1214). 

The MSEC assessments for the natural features, resulting from the extraction of Appin Longwalls 701 to 
704, were provided in Report No. MSEC209.  More detailed assessments for some natural features were 
also provided in other consultants reports.  Comparisons between the MSEC assessments and the 
observed impacts for the natural features, listed above, are provided in Table 3.1.  The observed impacts 
are based on those recorded by field investigations undertaken for the End of Panel report. 

Table 3.1 Summary of the MSEC Assessments and the Observed Impacts for the Natural Features 
Resulting from the Extraction of Longwall 703 

Natural Feature MSEC Assessed Impacts Observed Impacts 

The Nepean River 

Minor fracturing could occur in the 
bed of the river 

No visible fracturing observed, 
however, gas releases indicate that 

some fracturing may have occurred in 
the bed of the river 

The potential for surface water flow 
diversion assessed as very low 

No reported surface water flow 
diversions 

The water level is expected to remain 
essentially unchanged.  Uplift of the 

banks could result in some desiccation 
of the banks 

No reported change in water level apart 
from the normal fluctuations associated 

with rainfall and SCA discharges 

Possible that mining-induced springs 
could occur 

No additional iron staining observed in 
the Nepean River as the result of 

LW703. 

Possible that isolated gas emissions 
could occur 

Four additional gas release zones were 
identified during LW703 (three in the 

Nepean River and one in the 
backwaters of Ousedale Creek).  Also, 
the reactivation of three existing gas 
release zones which were previously 

observed during LW702.  Refer to 
included report by IC for further details 

Water quality  – Refer to included report by EcoEngineers 

Terrestrial ecology  – Refer to included report by Biosis 

Aquatic ecology – Refer to included report by The Ecology Lab 
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Natural Feature MSEC Assessed Impacts Observed Impacts 

Elladale Creek 

Possible that mining-induced springs 
could occur 

No additional iron staining observed in 
Elladale Creek as the result of LW703.  

Remnant iron stain zones which were 
first observed during LW701.  Refer to 
included report by IC for further details. 

Possible that isolated gas emissions 
could occur 

No additional gas release zones 
observed in Elladale Creek as the 
result of LW703.  Refer to included 

report by IC for further details 

Other impacts unlikely No other impacts observed 

Tributaries 
Potential for some ponding, flooding 
and desiccation in some sections of 

the smaller tributaries. 
No reported impacts 

Cliffs and Rock Outcrops 
Potential for cliff instabilities 

assessed as very low 
No reported impacts 

Steep Slopes Potential for soil slippage No reported impacts 

Archaeological Sites 

Impacts unlikely due to LW703, but  
minor fracturing could occur in 

overhang sites (52-2-2094, 52-2-2097, 
52-2-2098)  

No reported impacts.  Refer to included 
report by Biosis for further details 

It can be seen from Table 3.1, that the recorded impacts on the natural features, resulting from the 
extraction of Longwall 703, were similar to or less than the MSEC assessments.  Further assessments of 
some natural features have been provided by other consultants, which are described in the End of Panel 
report. 

3.2. Surface Infrastructure 

The surface infrastructure in the vicinity of Longwall 703 are shown in Drawings Nos. MSEC485-01 and 
MSEC485-03, in Appendix B, which include:- 

 Moreton Park Road and drainage culverts, 

 HW2 Hume Highway and associated infrastructure, 

 Main Southern Railway and associated infrastructure, 

 The Nepean Twin Bridges, 

 Moreton Park Road Bridge (South), 

 Low voltage powerlines, 

 Copper telecommunications cables, 

 Optical fibre cables – Telstra (2 off), Optus, NextGen and Powertel, 

 Building structures, pools, tanks and farm dams (including Properties Refs. A01, A02, A03, A04, 
A07, A08, A09, A10, A11, A12, A13, A14, A15, A16, A17, A18, A19, A21, A24 and A36), 

 Heritage Structures (including the Mountbatten Group), 

 Groundwater bores (including GW101437 and GW104154), 

 Pumps in the Nepean River, 

 The Upper Canal, Cataract Tunnel and associated infrastructure, and 

 Survey control marks. 

The MSEC assessments for the surface infrastructure, resulting from the extraction of Appin Longwalls 701 
to 704, were provided in Report No. MSEC209.  Comparisons between the assessed and observed impacts 
for the items of surface infrastructure located within either the 35 degree angle of draw line from 
Longwall 703, or within the predicted incremental 20 mm subsidence contour due to Longwall 703, are 
provided in Table 3.2.  The items of surface infrastructure in the vicinity of Longwall 703, which have been 
considered sensitive to far-field or valley related movements, have also been included in this table. 
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Table 3.2 Summary of the Assessed and Observed Impacts for Surface Infrastructure Resulting 
from the Extraction of Longwall 703 

Surface Infrastructure MSEC Assessed Impacts Observed Impacts 

Moreton Park Road 
Minor cracking and localised heaving of 

the road surface may occur in some 
locations above the longwalls 

Minor cracking and localised bumps 
observed in pavement 

HW2 Hume Highway 

No impacts on the safety or 
serviceability of the highway after the 
implementation of the management 

strategies 

Highway maintained in safe and 
serviceable condition during mining. 

No reductions in speed limits were 
required, except when roadwork was 

being undertaken. 

Minor bumps and cracks were 
observed in localised areas along the 
pavement.  The bumps were observed 
to develop first in the shoulder of the 
pavement before gradually extending 
into the travel lanes.  The ride quality 
deteriorated as a result of the bumps 
and the pavement was resurfaced. 

While some large ground strains were 
observed along the HW2 East and 
HW2 West Lines, only small bumps 
and cracks were observed along the 

pavement.  Observations of pavement 
response from ground survey, FBG and 

slot data during the mining of 
Longwall 703 have confirmed previous 

specialist advice that slots are an 
effective method of dissipating 

pavement stress.  An additional five 
slots were installed during mining in 

response to the observation of 
localised ground strains along the HW2 

East and HW2 West Lines. 

Main Southern Railway 

No impacts on the safety or 
serviceability of the railway after the 
implementation of the management 

strategies 

Railway maintained in safe and 
serviceable condition during mining.  
No reductions in speed limits were 
required.  The track condition has 
deteriorated slightly as a result of 

mining and resurfacing will likely be 
required in the future, though not prior 

to the mining of Longwall 705. 

Nepean Twin Bridges 

Impacts unlikely after the detailed 
investigation, analysis, bridge 

re-alignment works prior to 
Longwall 702 and implementation of 

the TARP 

No reported impacts 

Moreton Park Road Bridge (South) 
Impacts unlikely after the detailed 

investigation, analysis and 
implementation of the TARP 

No reported impacts to deck or 
abutments.  Gradually increasing signs 
of distress to a lateral restraining bar. 

Low voltage powerlines 
Impacts unlikely, but minor mitigation 

measures may be required 
No reported impacts 

Copper telecommunications cables Impacts unlikely No reported impacts 
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Surface Infrastructure MSEC Assessed Impacts Observed Impacts 

Optical fibre cables 

Impacts unlikely with the 
implementation of the management 

strategies including OTDR monitoring 
and mitigation 

Attenuation detected in the Telstra, 
Optus and AAPT optical fibre cables. 
Remediation was undertaken without 

any loss of service.  No reported 
impacts for the NextGen cable. 

Building structures 

Typically Category A Tilt Impacts, with
13 x Category B Tilt Impacts, and 

4 x Category C Tilt Impacts. 

Typically Category 0 Strain Impacts, 
with 

18 x Category 1 Strain Impacts, 
11 x Category 2 Strain Impacts, and 

5 x Category 3 Strain Impacts. 

Building structures remained in safe 
and serviceable condition during 

mining. 

Houses 

Two houses located above Longwall 
703 were reported to experience 

severe impacts, including Category 4 
and 5 cracking and slippage of 

brickwork on the damp proof course.  
These houses may be rebuilt if the cost 
of repair exceeds the cost of rebuilding. 

Non-Residential Structures 

A number of igloo structures used for 
agriculture located above Longwall 703 
were reported to experience impacts.  

A total of ten single structures and one 
double structure were impacted.  Whilst 
the igloos could be repaired, it is likely 

that they will be rebuilt. 

Other Structures 

Impacts to brick stables (one property), 
workshop (one property), brick fence 
(one property) and electronic gates 

(one property) were reported. 

Pools 
(03p01, 04p01, 08p01 and 13p01) 

Inground pools could be more 
susceptible to ground strains 

No impacts reported 

Water tanks Impacts unlikely One water tank found to be leaking 

Farm dams Potential for minor cracking or leakage No impacts reported 

Heritage structures Impacts unlikely No impacts reported 

Groundwater bores 
Potential for blockage or reduction in 
the capacity of the groundwater bores 

Impact to one bore located directly 
above Longwall 703 

Pumps in the Nepean River Impacts unlikely No impacts reported 

The Upper Canal, Cataract Tunnel and 
associated infrastructure 

Impacts unlikely No impacts reported 

Survey control marks 
Small fair-field horizontal movements 
which could require re-establishment 

Small far-field horizontal movements 

Two of the 20 houses located within the predicted 20 mm subsidence contour for Longwall 703 experienced 
severe (Category 4 and 5) strain impacts, which represents 10 % of the total.  This is greater than that 
normally experienced in the Southern Coalfield, where severe impacts typically occur to less than 1 % of 
houses within the predicted limit of subsidence.  Also, a number of igloo structures were impacted as the 
result of mining, which appear to be the result of non-conventional ground movements. 

Otherwise, as can be seen from Table 3.2, that the observed impacts on the surface infrastructure, resulting 
from the extraction of Longwall 703, were generally similar to or less than the assessed (i.e. predicted) 
impacts.   
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