
 

 
 
 
 
 

TASMAN MINE 
 

 
 
 

PANELS 10 – 15 
 

 
 

SUBSIDENCE MANAGEMENT PLAN 
 
 

 

REPORT 
 

 
 

APPENDIX B 
 

 
 



GeoTerra Pty Ltd ABN 82 117 674 941 

77 Abergeldie Street  Dulwich Hill  NSW  2203 

Phone: 02 9560 6583    Fax: 02 9560 6584    Mobile: 0417 003 502     Email: geoterra@iinet.net.au 

   

TAS4-R2A 
6 NOVEMBER, 2010 

DONALDSON COAL PTY LTD  
TASMAN COAL MINE 

PANELS 10 TO 15 

SURFACE WATER ASSESSMENT

Seahampton, NSW 

GeoTerra



TAS4-R2A (6 NOVEMBER, 2010)                          GeoTerra

1

Donaldson Coal Pty Ltd  
PO Box 37 
MAITLAND  NSW  2320 

Attention: Tony Sutherland 

Tony, 

RE: TASMAN COAL MINE PANELS 10 TO 15 SURFACE WATER 

ASSESSMENT

Please find enclosed a copy of the above mentioned report.  

Yours Faithfully 

GeoTerra Pty Ltd 

Andrew Dawkins 

Managing Geoscientist (MAusIMM CP-Enviro)

Distribution: Original  Geoterra Pty Ltd 

 1 electronic copy Newcastle Coal Company Pty Ltd 



TAS4-R2A (6 NOVEMBER, 2010)                          GeoTerra

2

Authorised on behalf of Geoterra Pty Ltd: 

Name:
Andrew Dawkins 

Signature:

Position:
Managing Geoscientist 

Date Rev Comments 

01/11/2010  First Draft 
06/11/2010 A Incorporate Review Comments 
   
   



TAS4-R2A (6 NOVEMBER, 2010)                          GeoTerra

3

EXECUTIVE SUMMARY 

This study provides a baseline, pre-mining assessment of surface water systems within 
the proposed Panels 10 – 15 bord and pillar extraction Study Area of the Fassifern Seam 
workings within a portion of Mining Lease ML1555. 

The Study Area contains very steep, unnamed, ephemeral, first and second order, 
Schedule 1 streams draining to the east from Mt Sugarloaf and the Sugarloaf Range into 
Blue Gum Creek.   

The Study Area has been previously mined by the Old Stockrington Colliery in the 
Borehole Seam, which is approximately 175m beneath the Fassifern Seam. Historical 
subsidence of between 0.3m and 1.0m occurred over areas of previous pillar extraction 
with cover depths between 30m and 60m. 

No dams are located within the Study Area 20mm subsidence zone due to the steepness 
of the hill slopes. 

The objective of this study is to provide an assessment of the potential impact of 
subsidence on surface water features in the Study Area 20mm subsidence zone, and to 
provide management strategies and controls to minimise and manage subsidence impacts 
on the following features; 

� the catchment and stream channels of unnamed gullies that drain off Mt Sugarloaf 
and the Sugarloaf Range within the study area, and; 

� seeps and springs that may be present within the study area that discharge into 
streams. 

Donaldson Coal Pty Ltd is anticipating to commence bord and pillar extraction of the 
Fassifern Seam using the “Duncan” method in Panel 10 during 2011 using a continuous 
miner method where square pillars are formed on up to 45m centres and then stripped on 
all four sides on retreat to leave a square remnant. The size of the remnant pillar is a 
direct function of the depth of cover and is designed with appropriate Factors of Safety 
and width to height ratios. The working height is up to 2.4m and the depth of cover ranges 
from 50m to 240m.  

The mine plan has been through a planning, review and risk assessment process to 
assess the implications on a range of subsidence issues, such as the surface water 
system, above the proposed mine layout.  

Between 70% to 80% of the coal will be extracted depending on the subsidence 
management and operational issues required, with four levels of subsidence control used 
in mine planning. The level of control will be determined by the degree of subsidence 
protection required for surface water and other significant features. 

Maximum subsidence ranging from 0.03 – 0.14m is predicted, which is from 1 - 6% of the 
2.4m mining height over the 80% extraction areas, with subsidence strongly affected by 
the topographic relief and stiffness of the overburden.  

Maximum tilts are predicted to be less than 3mm/m along with compressive and tensile 
strains of up to 1.5mm/m as cracks can develop in cliff lines where tensile strains exceed 
1.5mm/m (Ditton Geotechnical Services, 2010) 

No pillar extraction will be conducted for areas with less than 50m depth of cover. 
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No cracking or erosion is anticipated along the creek lines, cliffs, steep slopes, roads or 
amenities.

Due to the low total subsidence and strains, direct hydraulic fracture connection from the 
surface to the underground workings is not anticipated to occur, although the presence of 
a fault or dyke over shallow subsided areas could increase the (low) potential for hydraulic 
inter-connection.  

Indirect and discontinuous sub-surface fracturing may potentially occur over the deeper 
workings, although no connection to surface is anticipated.  

Although no adverse effects are anticipated, the worst case surface water system impacts 
that could potentially occur are; 

� minor crack development with a low potential for loss of stream flow and/or low 
potential for increased bed and bank instability in the upper catchments in areas 
with partial extraction and shallow (<80m) depth of cover, and / or;  

� a low potential for stream flow reduction or lowering of discharge elevation for 
groundwater seep or spring flow in the upper headwater streams 

Based on this study, the two first order tributaries of Blue Gum Creek to the south of Panel 
11 and east of Panel 12 have a low risk of adverse subsidence effects with partial 
extraction, and, depending on the outcome of subsidence observations in similar, prior, 
panels in the study area, it may be appropriate to assign a Level 1 or 2 degree of 
subsidence control. 

In the heavily wooded and very hilly country it is anticipated that if any cracks did form, 
they would essentially be indiscernible in the steep alluvial / colluvial or exposed bedrock 
areas.

There is unlikely to be any loss of stream flow in the ephemeral channels within higher 
subsidence or strain areas in the very steep creek beds. Due to the very steep 
topography, it is anticipated that if any transfer of stream flow to the shallow groundwater 
system does occur, it would re-emerge a short distance downstream, on the basis there is 
no hydraulic connection to the workings. 

Cracking is not anticipated to have an observable effect on stream bed or bank stability or 
stream water quality in the Schedule 1 gullies, whilst bed and bank instability and 
downstream sediment transfer through downstream erosion is not predicted.  

No reversal of flow or adverse effects on stream ponding are anticipated. 

A subsidence management and monitoring strategy has been prepared to define 
appropriate mitigation and remediation strategies to be used during and after mining.  

Any adverse effects that occur and require rehabilitation of the land surface, stream bed 
and bank stability, stream flow or water quality will be undertaken where access is 
possible, following preparation of a post mining rehabilitation plan. 
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1. INTRODUCTION 

This study provides a baseline, pre-mining assessment of surface water systems within 
the proposed Tasman Mine Panels 10 to 15 Study Area within Mining Lease ML1555 in 
the Killingworth / West Wallsend Mine Subsidence district.  

The study’s objective is to provide an assessment of the potential impact of subsidence on  
surface water features in the Study Area 20mm subsidence zone and to provide 
management strategies and controls to minimise and manage subsidence impacts on the 
following features; 

� the catchment and unnamed tributary channels of Blue Gum Creek that drains off 
Mt Sugarloaf and the Sugarloaf Range within the study area, and; 

� seeps and springs that may be present within the study area that discharge into 
streams; and 

The study area is defined as the region contained within the Tasman Mine Panels 10 to 
15, 20mm subsidence zone.  

The report is to be submitted to the NSW Department of Industry and Investment (I & I) as 
part of an application for approval to extend the current Tasman Mine bord and pillar 
mining near Seahampton in NSW. 

A prior surface water related assessment was conducted for the current Tasman Mine 
area in 2007 (Geoterra Pty Ltd, 2007) and this report updates the previous study.   

Donaldson Coal Pty Ltd has previously mined panels 1, 3, 4, 5, 6 and 8 in the Fassifern 
Seam since March 2008 as shown in Table 1.

 Table 1  Tasman Mine Extraction 

Panel Start Finish Subsidence mm* Strain mm/m * Tilt mm/m * 

1 (1 North) 12/3/2008 23/4/2008 150 / 47 1.5 / 0.2 2.5 / 0.5 

4 (3 South) 9/6/2008 3/7/2008 150 / 15 1.5 / 0.4 2.5 / negligible 

3 (2 South) 4/7/2008 24/4/2008 150 / 16 1.5 / 0.4 2.5 / negligible 

5 (2 North) 25/10/2008 8/1/2009 150 / 31 1 /  <1 3 / 2.1 

8 (4 South) 21/4/2009 9/6/2009 150 / 19 1.0 / n/a 3 / n/a 

6 (3 North) 25/6/2009 22/5/2010 150 / 101 1 / n/a 3 / n/a 

NOTE:  *   a / b = predicted and observed 

The previously extracted panels are shown in Figure 1.
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Figure 1 Previously Mined Panels and Proposed Workings 

The Tasman mine area is located in very hilly, steeply sloping terrain underneath and to 
the east, south and north of the Sugarloaf Range and Mount Sugarloaf. The area 
comprises State Forest, Lake Macquarie City Council, Coal and Allied and private land 
holdings. 

The study area contains very steep ephemeral catchments draining radially out from Mt 
Sugarloaf, with Blue Gum Creek draining to the east and north, as well as Slatey Creek 
and Burkes Creek draining to the east and south within ML 1555 as shown in Figure 2.

No dams are located within the predicted 20mm subsidence area. 

The subsidence area is the region at surface defined by the cover depths and an angle of 
draw of 26.5o from the outer periphery of the underground workings to the surface and the 
predicted 20mm vertical limit of subsidence. 

Previous Workings 

Proposed Workings 
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Figure 2 Existing and Proposed Mine Layout 

2. TASMAN COAL MINE PANELS 10 TO 15 PROPOSAL 

The proponent intends to mine the Fassifern Seam which dips to the south east at up to 
5o.

Secondary extraction will commence in Panels 10 and 11 in 2011, with subsequent mining 
proceeding to the south through Panels 12 to 15, to be completed in 2015 as shown in 
Figure 3.
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Figure 3 Proposed Panels 10 to 15 Layout and Timing 

Access to the current and proposed Tasman workings is via a portal and surface 
infrastructure located near George Booth Drive in the north of ML1555. 

Donaldson Coal Pty Ltd is anticipating to commence bord and pillar extraction of the 
Fassifern Seam using the “Duncan” method in Panel 10 during 2011 using a continuous 
miner method where square pillars are formed on up to 45m centres and then stripped on 
all four sides on retreat to leave a square remnant. The size of the remnant pillar is a 
direct function of the depth of cover and is designed with appropriate Factors of Safety 
and width to height ratios.  

The working height is up to 2.4m and the depth of cover ranges from 50m to 240m as 
shown in Figure 4.
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Figure 4 Existing and Proposed Mine Layout and Depth of Cover 

< 80m Depth of Cover 
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Between 70% to 80% of the coal will be extracted using the “Modified Duncan” bord and 
pillar method with the degree of extraction depending on the subsidence management and 
operational issues required for each panel.  

The following levels of subsidence in Subsidence Control Zones (SCZ’s) achieved through 
the use of adaptive management mine planning methods are proposed for the mining 
area;

Level 1  No constraints on subsidence 

Level 2  Subsidence limited to <0.15m 

Level 3  Subsidence limited to <0.10m 

Level 4  Nil measureable subsidence (first workings only) 

Restricted mining using a lower proportional extraction than the maximum 80% of the 
seam extraction height will be used to minimise adverse subsidence effects on significant 
surface water features such as streams. 

Level 1 subsidence may be used where damage can be mitigated or repaired to the 
satisfaction of the stakeholders, provided appropriate set back distances are applied to 
features requiring a higher level of control.  

Levels 2 and 3 may be applied beneath high risk cliff lines, public roads and walkways, 
shallow creek beds, high voltage transmission towers and steep slopes above residences, 
whilst Level 4 will be applied to the NBN and Broadcast Australia Towers. 

All of the subsidence control levels will require a subsidence management plan to define 
appropriate mitigation and remediation strategies before, during and after mining.  

Monitoring programs will also be included in the management plans to provide the 
appropriate amount of information required to effectively manage the process. 

2.1 Mine Plan Review and Risk Assessment 

The current mine plan has been through a planning, review and risk assessment process, 
with assessment of subsidence over previously mined panels being reviewed for the 
implications on a range of subsidence issues, such as the surface water system above the 
proposed mine layout.

3. ASSOCIATED STUDIES 

In order to complete this assessment, the following reports have been reviewed; 

� Subsidence Predictions and Impact Assessment (Ditton Geotechnical Services Pty 
Ltd 2010). 

� Tasman Coal Mine Surface Water Assessment of the Bord and Pillar Extraction 
Area (Geoterra Pty Ltd, 2007) 
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4. GENERAL DESCRIPTION 

4.1 Previous Mining 

4.1.1 Great Northern Seam 

The Old Sugarloaf No. 1 and No.2 Colliery workings in the Great Northern Seam are 
located outside the 20mm subsidence zone and only over the Tasman Mine main 
headings (Geoterra, 2007). 

The workings comprise first workings and total pillar extraction areas that are 
approximately 8 m to 30 m above the Fassifern Seam. 

Subsidence has affected the surface above shallower areas (where cover depths range 
between 30 and 60 m) of the mine where pillar extraction was undertaken. The effects 
include subsidence troughs and scarps of 0.3 m to 1.0 m. There is no evidence of 
subsidence effects where cover depths of 100m to 120m exist above total extraction 
areas, except for a fallen tree. Natural processes may also have filled in any cracks that 
developed, since mining ceased in 1978. 

4.1.2 Borehole Seam 

The Old Stockrington Colliery workings exist beneath the majority of the proposed panels 
in the Borehole Seam and consist of first workings (Welsh Bords) and pillar extraction 
panels. Mining was completed in the early 1980's though the workings below the Tasman 
lease are probably much older than this (Geoterra, 2007). 

The old workings are 150m below the Fassifern Seam and it is possible that the proposed 
mine workings area may have already been subsided due to apparent lack of horizontal 
stress in development headings to-date, albeit in a topographical relief area. 

Open jointing and moderate levels of bedding shear would also be expected in the upper 
levels of the overburden previously subject to mine subsidence. There is however, no 
evidence of surface cracking above the pillar extraction areas. 

A review of the available mine plan for the Old Stockrington Colliery workings indicates 
panel widths of between 125m and 250m, which are separated by 16 - 35m wide barriers. 
The depth of cover ranges between 250m and 350m and the working height was 
approximately 2m. 

The pillar extraction areas were mined by stripping, splitting and pocketing techniques with 
final bord widths ranging from 4.2 - 8.4m, indicating an overall pillar extraction ratio range 
of 27% to 51%. The effective mining height is therefore assessed to be 50% of the mining 
height or 1m for subsidence prediction purposes. 

Based on a Panel W/H ratio of range of 0.4 to 0.7, it is possible that the panels were sub-
critical with maximum panel subsidence that was 0.2 to 0.4 times the effective working 
height (i.e. an Smax range of 0.2 - 0.4m). It is therefore possible that only minimal impact 
occurred at the surface as the maximum tensile strains would only have been in the order 
of 1 to 2 mm/m, with crack widths of <20 mm. 

In the areas of first workings panels, the solid pillar dimensions range from 10 - 30m in 
width and 22 - 33m in length. Based on an assumed mining height of 2.0m, the pillars 
were essentially `squat' (i.e. W/H > 5), with minimum pillar width to height ratios ranging 
from 5.1 to 15.2. 
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It is also assessed that the overall stability of the standing pillars beneath the proposed 
barrier and remnant pillars in the Fassifern Seam are unlikely to be affected by vertical 
stress interaction caused by over mining. 

Due to uncertainties in the mine plan and mining height details, it is assumed, at this 
stage, that the mine workings stability is marginal, which could have ramifications for 
operational and far-field movements if the workings collapsed (Ditton Geotechnical 
Services, 2007).

4.2 Local Catchments 

The lease area generally consists of heavily forested land on the upper, mid and lower 
slopes, except where it is cleared under power transmission lines and in the small rural 
residential settlement along Holmes Lane, which is located both on the edge and outside 
the south eastern section of ML1555.  

A north-east, south-west trending ridge along the Sugarloaf Range with steep sloping 
ephemeral radial drainage off Mount Sugarloaf is present in the approximate centre of the 
lease. 

Within ML1555, Blue Gum Creek drains to the north east. Smaller unnamed gullies as well 
as Slatey Creek drain to the east. The headwaters of Burkes Creek lie marginally within 
the lower eastern portion of the lease, whilst unnamed steep gullies are present along the 
western periphery of the lease area.   

Blue Gum Creek drains to Hexham Swamp and the Hunter River.  The easterly draining 
creeks and gullies flow to Lake Macquarie via Cockle Creek and the westerly draining 
creeks flow to Surveyors Creek, then Wallis Creek and eventually the Hunter River. 

Surface topography is very steep and hilly, focussing on the peak of Mount Sugarloaf, with 
a height range of approximately 45m to 412mAHD in the lease area. 

The terrain is drained by Schedule 1 streams in the headwaters of Blue Gum Creek, 
Slatey Creek, Burkes Creek and the unnamed gullies. Blue Gum Creek and Slatey Creek 
migrate into Schedule 2 (DIPNR, 2005) stretches on the lower slopes near the periphery 
of ML1555.

The proposed mining area is above the 1:100 year ARI flood extent and is not prone to 
flooding due to its extreme slopes.   

Stream flow in all the catchments is generated from surface runoff along with small, 
ephemeral groundwater seeps with runoff occurring for short periods following rainfall 
events. 

Water quality in streams over the lease is likely to be highly variable with lower salinities 
and circum-neutral pH during periods of high runoff, with higher salinities during extended 
dry periods when groundwater seepage dominates in the upper catchment. The overall 
contribution to stream flows from groundwater seepage is less than 2% of total runoff, with 
a large proportion of the seeps lost through evaporation (PJ Dundon & Assoc, 2002). 

No flow was observed in the creeks during the recent field surveys, however at the time of 
writing, severe storms had occurred and the creeks would probably be flowing as flooding 
was occurring in Maitland and Newcastle. 
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4.2.1 Slatey Creek and Unnamed Easterly Draining Gullies 

The ephemeral Slatey Creek and the adjacent unnamed gullies drain east into Cockle 
Creek and then to Lake Macquarie, with the majority of the catchment containing heavily 
forested, steep country in ML 1555. 

Cleared rural residential land is present on the lower slopes on the periphery of, and 
outside ML1555 along Holmes Lane.   This rural residential area is outside the 20mm 
subsidence area.  

Within the 20mm subsidence zone, Slatey Creek is a first order, Schedule 1 stream 
(DIPNR, 2005) that exhibits prolonged periods without flow and no pondage due to its 
high, steep slopes.  

The unnamed gullies do not lie within the proposed 20mm subsidence zone. 

The catchment and riparian zone over the proposed 20 mm subsidence zone has not 
been extensively modified, apart from having some access tracks in the local area. As a 
result, the stream channel within the 20mm subsidence zone will essentially be in a 
natural balance of stream flow, bed / bank erosion and riparian vegetation for such a steep 
gully.  

Within the 20mm subsidence zone, Slatey Creek bed and banks predominantly consist of 
exposed bedrock with limited shallow soil and gravel, with a bed channel up to 1.5m wide 
and 5m high.

The Slatey Creek catchment within the lease area has not been previously affected by 
bord and pillar mining. 

Limited sampling within the lower slopes on the periphery and outside of ML1555 
indicates an electrolytical conductivity of 220µS/cm to 1100µS/cm and pH from 5.4 to 7.5 
as shown in Table 1.

Table 2  Slatey Creek Water Quality 

SITE pH Conductivity 

µS/cm 

Turbidity 

(ntu)

Total 

Suspended

Solids (mg/L) 

Comment

SC2 (14/7/06) 7.5 1100 10 30 Ponded 

SC3 (14/7/06) 6.7 940 460 50 Ponded 

SC4 (14/7/06) 5.4 220 5000 1600 Ponded 

The elevated salinity and circum-neutral pH in SC2 and SC3 indicate that the gullies may 
be affected by seepage from the old workings or coal seam outcrops higher up in the sub-
catchment, or both, whereas the low salinity and slightly acid pH in SC4 indicates it is 
more likely to be runoff from a sandstone dominated catchment.    

Three small earth wall “garden” dams are present along Holmes Lane, with two further 
dams located on tracks to the north and south of Holmes Lane.  

Three of the dams are situated within the lease area, however all dams are located 
outside the 20mm subsidence zone. 
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4.2.2 Blue Gum Creek 

Blue Gum Creek within the proposed 20mm subsidence zone drains off ephemeral, 
immature, steep and highly vegetated slopes north-east into the Hunter River via 
Pambalong Nature Reserve and Hexham Swamp, with the majority of the catchment 
containing heavily forested, steep country in ML 1555. 

Cleared land is present in Mt Sugarloaf Reserve and on the lower slopes within the 
Tasman portal area and underneath power transmission lines, which are outside the 
20mm subsidence area.  

Within the 20mm subsidence zone, Blue Gum Creek is a predominantly first (and up to 
second) order, Schedule 1 stream (DIPNR, 2005) that exhibits prolonged periods without 
flow and no pondage due to its high, steep slopes.  

The catchment and riparian zone over the proposed 20mm subsidence zone has been 
partially modified by access tracks, clearing under power transmission lines and a road 
leading to Mount Sugarloaf.  As a result, the channel within the 20mm subsidence zone 
will essentially be in a natural balance of stream flow, bed / bank erosion and riparian 
vegetation for such a steep gully. 

Some prior undermining by bord and pillar extraction in both the West Borehole Seam 
(under the proposed workings) and the overlying Great Northern Seam is present in the 
south-eastern headwaters of Blue Gum Creek, with the previous mining in the Great 
Northern Seam being outside the proposed 20mm subsidence zone. No evidence of 
adverse stream flow or stream stability effects have been observed to date.  

Within the 20mm subsidence zone, Blue Gum Creek bed and banks predominantly 
consist of exposed bedrock with limited shallow soil and gravel, with a bed channel up to 
1.5m wide and 5m high.

Limited sampling at a culvert under George Booth Drive within the lower slopes, outside of 
ML1555 indicates an electrolytical conductivity of up to 1590µS/cm and pH of 6.14 to 6.73 
as shown in Table 2.

Table 3  Blue Gum Creek Water Quality 

SITE pH Conductivity 

µS/cm 

Turbidity 

(ntu)

Total 

Suspended

Solids (mg/L) 

Iron

(mg/L)

Comment

BGC1 (14/7/06) 6.6 430 12 12 - Ponded 

Near TAS011* 6.73 1590 - - 1.35 - 

Near Elec. Easement* 6.14 1000 - - 5.0 - 

Note: * (samples collected on 5/9/2001– PJ Dundon & Associates Pty Ltd, 2002) 

The low to moderate salinity and circum-neutral pH at BGC1 indicate that the lower 
catchment is not dominantly affected by seepage from old workings or coal seam 
outcrops, however isolated ponded higher up in the catchment water can have salinities 
up to at least 1590µS/cm, based on existing data.    
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No known private dams are located within the Blue Gum Creek catchment in ML1555, 
however some surface infrastructure and sedimentation dams are located within the 
Tasman portal / site infrastructure area, outside the 20mm subsidence zone. 

4.2.3 Unnamed Westerly Draining Creeks 

The ephemeral, immature, steeply sloping westerly trending gullies drain to Surveyors 
Creek, then Wallis Creek and the Hunter River, with the majority of the catchment 
containing heavily forested, steep country in ML 1555. 

No cleared land is present and there is no access to these upper catchments within 
ML1555.

Within the 20mm subsidence zone, the western gullies are first order, Schedule 1 streams 
(DIPNR, 2005) that exhibit prolonged periods without flow and no pondage due to their 
high, steep slopes.  As a result, the channel within the 20mm subsidence zone will 
essentially be in a natural balance of stream flow, bed / bank erosion and riparian 
vegetation for the steep gullies. 

Some prior undermining by bord and pillar extraction in the West Borehole Seam is 
present under these gullies in the northernmost section of ML1555 over part of Panels 17 
and 18, however the previous mining occurred at 150m beneath the proposed workings 
and there is no anticipated adverse stream flow or stream stability effects.  

Within the 20mm subsidence zone, the unnamed gullies bed and banks predominantly 
consist of exposed bedrock with limited shallow soil and gravel, with an anticipated bed 
channel up to 1.5m wide and 5m deep.   

No creek water sampling has been conducted in these catchments within ML1555. 

4.3 Geology 

The Fassifern and Great Northern Seams outcrop around the mid slopes of the Sugarloaf 
Range as shown in Drawing 4. In the proposed mining area, the Fassifern Seam lies 
within a shallow basinal structure with a gentle plunge to the south.  

Limited coal extraction has been conducted from the Fassifern Seam where it is exposed 
around the hillside of the Tasman deposit. 

The 30m to 110m thick Tomago Measures include the previously mined Great Northern 
Seam which lies from 7m to 30m above the proposed workings and by the West Borehole 
Seam that lies approximately 150m beneath the Fassifern Seam as shown schematically 
in Figure 5.
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 Figure 5 Schematic Geological Cross Section 

The underlying West Borehole Seam was previously mined in eastern part of the Tasman 
lease whilst the overlying Great Northern Seam was mined only in the north-east of 
ML1555 (Geoterra, 2007).

The study area is situated within the Moon Island Beach subgroup of the Newcastle Coal 
Measures, with the proposed mining area located on the western flank of the north-south 
trending Macquarie Syncline to the east (1:100,000 Newcastle Coalfield Geological 
Sheet).

The overburden typically comprises several conglomerate units with interbedded siltstone, 
claystone and sandstone overlying the Great Northern Seam, the Awaba Tuff and 
Fassifern Seam and dip at <5° towards the south-east. 

Triassic Narrabeen Group sandstone and conglomerate outcrops on the elevated portions 
of Mount Sugarloaf, however, no bores in the study area have detected the Wallarah 
Seam, which represents the boundary between the Triassic and Permian Groups. 

The Great Northern and Fassifern Seams outcrop along the toe of the lower ridges in the 
north of the study lease, with the interburden between the two seams ranging from 7m to 
15m, with the separation generally increasing towards the south-west. 

The Fassifern Seam splits into the thin Fassifern Upper Seam (FAU) and Fassifern Seam 
(FAS) over substantial sections of the proposed mining area, with the split appearing to 
occur on a north-westerly strike in the northern portion of the lease. The borehole data 
indicates that the FAU and FAS join in the northern and south-western area of the mining 
lease. 
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The Teralba Conglomerate formation exists in the upper half of the overburden in general, 
with conglomerate / sandstone unit thicknesses ranging from 0.5 m in the lower level 
boreholes and increasing to 52 m above the upper level ridge lines which define Mount 
Sugarloaf.

Very thin to absent Quaternary Alluvium is present in the headwaters of creeks draining 
from the steep slopes of Mount Sugarloaf, where generally rockier, sandstone stream 
beds are present in the upper reaches, with increased alluvial deposition in the lower 
slopes, generally on the edge or outside of ML1555.  

Several regional scale NW-SE and SW-NE trending sub-vertical faults and singular or 
grouped dykes are present within ML1555 which generally define the main flow path of 
Slatey Creek and Blue Gum Creek (Geoterra, 2007).  

A pair of dykes in the West Borehole Seam striking NW / SE are located to the south of 
the proposed workings and the NBN Tower. Another two dykes strike NE / SW between 
the proposed Panels 3 and 16 and E/ W between Panels 12 and 13 respectively. The 
orientation of the regional structure is consistent with the joint set orientation (Geoterra, 
2007).

Two persistent, orthogonal and sub-vertical (65° to 85° dipping) joint sets exist in the 
overburden. The joints are closely (0.1 m to 0.5 m) to widely spaced (>5 m). The dip 
direction of the joints appear to be trending towards the NE / SW and NW / SE, which are 
approximately parallel to the regional stress trajectories. The joint surface conditions are 
generally rough, planar and clean. A third joint set dipping between 30° and 50° with a dip 
direction to the N and SW varies between closely spaced (0.1 m) to widely spaced (>5 m). 

4.4 Hydrogeology 

The proposed 20mm subsidence zone is dominated by very low conductivity overburden 
and coal seam interburden along with low conductivity, low yielding coal seams on the 
upper and mid slopes. 

Minor aquifers within ML1555 may be present in the alluvium / colluvium on the lower 
slopes of the Sugarloaf Range, however any significant aquifers would be located outside 
the eastern boundary of the lease. 

Shallow alluvial groundwater occurs primarily in the swamp / floodplain sediments 
associated with Pambalong Wetland to the north of, and outside ML1555, and to a much 
lesser degree in smaller creek alluvium, with limited hydraulic connectivity between the 
alluvium and the underlying low permeability coal measures and coal seams.     

Groundwater levels in the alluvium, colluvium and weathered bedrock on the lower slopes 
would have a general association with the local topography, whilst the water table in the 
upper, shallower coal measures would be recharged in the elevated terrain with slow 
movement down-dip or along strike to areas of lower topography. Flow in the outcropping 
seams is largely independent of topography, and is dominated by the seam dip and strike. 

Rainfall recharge occurs to outcropping coal seams and alluvial aquifers, which have 
hydraulic continuity with Hexham Swamp in the north and Wallis Creek to the west.  
During high stream flows, the alluvial aquifers are recharged, however the flows are often 
short-lived.
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Groundwater discharge occurs via seepage and spring flow where the coal seams outcrop 
on the upper slopes. 

Groundwater quality in the upper, perched groundwater systems that seep into the lease 
area streams has not been directly measured, although it is anticipated to have moderate 
salinity and circum-neutral pH. 

There is believed to be limited interaction between the upper creek systems and the 
deeper groundwater in the Fassifern Seam, although there is likely to be recharge from 
the creeks to the underlying shallow weathered bedrock and upper exposed coal seams.   

4.5 Climate 

Daily rainfall data since 1902 from East Maitland indicates that annual rainfall exhibits a 
moderate seasonal pattern with the highest mean rainfall between December to June and 
lower rainfall between July and November. 

Average annual potential evapo-transpiration is around 1470 mm, with an on average 
excess evaporative capacity over rainfall, although the rainfall is variable and can exceed 
evapo-transpiration during the winter months. 

5. PREDICTED SUBSIDENCE, TILT, STRAIN AND CRACKING  

Maximum subsidence ranging from 0.03 – 0.14m is predicted, which is from 1 - 6% of the 
2.4m mining height over the 80% extraction areas, with subsidence strongly affected by 
the topographic relief and stiffness of the overburden.  

Maximum tilts are predicted to be less than 3mm/m along with compressive and tensile 
strains of up to 1.5mm/m as cracks can develop in cliff lines where tensile strains exceed 
1.5mm/m (Ditton Geotechnical Services, 2010) 

No pillar extraction will be conducted for areas with less than 50m depth of cover. 

No cracking or erosion is anticipated along the creek lines, cliffs, steep slopes, roads or 
amenities.

The predicted subsidence, tilt and strains are illustrated in Figures 6 to 8.
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Figure 6 Predicted Subsidence 
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Figure 7 Predicted Tilt 
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Figure 8 Predicted Strains 
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6. POTENTIAL SURFACE WATER SYSTEM IMPACTS  

6.1 Potential Impact on Streams 

It is anticipated there will be, if any, some limited crack development with a low potential 
for loss of stream flow in the upper Blue Gum Creek catchment over extraction areas with 
less than 80m depth of cover.  

Shaded areas in Figure 4 indicate the portion of the proposed and previously mined 
panels that have less than 80m depth of cover along with the stream locations.  

Based on the combination of the modified “Duncan” mining method with partial extraction 
and depths of cover less than 80m, creek stretches which may have a low potential to be 
affected by cracking and loss of stream flow or bed and / or bank instability are shown in 
Table 4. Creek beds with 50m or less of cover are rated with the highest risk, which 
reduces as the depth of cover increases and with the relative location of maximum 
subsidence over a panel.  

Table 4  Potential Adverse Stream Effects  

PANEL RISK OF ADVERSE 

EFFECTS

COMMENTS 

12 LOW Subsidence in ephemeral first order gullies of Blue Gum Ck 

The prediction and assessment of subsidence effects under streams and management of 
its effect on stream flow can be attained through observing the effects of subsidence in 
previously mined panels which do not underlie stream beds.  

Based on the lack of observed adverse effects on streams over the previously mined 
panels with less than 80m depth of cover, and taking into account the newer “Duncan” 
mining method being used with its reduced subsidence and strains compared to the 
original bord and pillar method, it is not anticipated that any adverse effects will be 
observed in the streams overlying the proposed workings. 

However, if future observations change the current assessment and if adverse effects are 
observed, the adaptive management measures available using the proposed mining 
method will enable, if required, the amount of seam extraction to be reduced to limit the 
development of cracking and loss of stream flows in greater risk streams. 

Based on the assessment in Table 4, the two first order tributaries of Blue Gum Creek 
overlying Panel 12 have a Low risk of adverse subsidence effects with partial extraction, 
and, depending on the outcome of subsidence observations in similar, prior, panels in the 
Tasman mine area, it may be necessary to assign a LEVEL 3  degree of subsidence 
control.  

The risk of potential adverse subsidence effects on this stretch of Blue Gum Creek is 
heightened due to the presence of an east – west striking fault / dyke system, which could 
act as an enhanced conduit after subsidence to connect the stream system to the 
underground workings. 

Close observation of subsidence effects in similar depths of cover, similar stream systems 
and similar geology in prior panels will be needed to define the degree of extraction that 
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can be conducted underneath the gullies of Blue Gum Creek over Panel 12.    

The remaining headwaters of first order tributaries over the remaining panels are not 
considered to be at risk of adverse effects on the short, headwater reaches in the upper 
gullies due to the lack of stream bed development and the greater depths of cover and 
should require a LEVEL 2 degree of subsidence control.    

Due to the steep, hilly terrain with exposed bedrock in the upper channels along with 
moderately dense vegetative cover along the creek banks over the proposed subsidence 
area, it is anticipated that the development of subsidence “bowls” will not be obvious. The 
final depth and width of the bowls will depend on the response of the seam and 
overburden to panel extraction.  

Based on previous observations in the Southern, Newcastle and Hunter Coalfields and a 
subsidence assessment for this project, in the potential worst case, cracking may occur to 
approximately 20m below surface in extraction areas with less than 50m of cover. 

It is anticipated that the larger cracks are likely to be focused within 20m to 30m of the 
edge of a panel and oriented along the outer edge of a subsided panel, with maximum 
development in partial extraction panels with less than 80m of cover.  

In the heavily wooded and very hilly country it is anticipated that the cracks may be 
essentially indiscernible in alluvial / colluvial covered areas, although some may be 
observable in exposed bedrock.  

Surface topography can significantly influence horizontal movements in steep terrain 
where a large component of downslope movement can cause increased tensile strains on 
topographic highs and compressive strains at topographic lows. These strains may add to 
the predicted systematic strains indicated in the subsidence assessment (Ditton
Geotechnical Services Pty Ltd, 2007). 

It is possible, although assessed to be unlikely, that there may be some short reach loss of 
stream flow in significantly cracked stretches of the very steep creek bed over the shallow 
depth of cover, partial extraction areas, however, due to the very steep topography, it is 
anticipated that transfers of stream flow to the shallow groundwater system, if they occur, 
will re-emerge a short distance downstream, on the basis there is no hydraulic connection 
to the workings. 

Cracking is not anticipated to have a significant observable effect on stream bed or bank 
stability or stream water quality in the Schedule 1 gullies. Bed and bank instability and 
downstream sediment transfer through downstream erosion is possible, although unlikely.  

As the stream gradients generally exceed 80mm/m over the proposed panels, no reversal 
of flow or adverse effects on stream ponding are anticipated. 

No discernible adverse effects are anticipated on groundwater dependent ecosystems in 
the potential subsidence affected zone due to the significant depth of the water table 
below the potential cracking zone. 
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6.2 Groundwater Seep / Spring Flow to Streams 

Springs and seeps in the area are understood to be related to outcropping coal seams, 
with the proposed extraction area being overlain by a previously un-mined section of the 
Great Northern Seam, which is separated from the Fassifern Seam by the Awaba Tuff.  

No significant groundwater seepage volumes into the upper catchments have been 
observed from the un-mined Great Northern Seam. As a result, any subsidence cracking 
of the Great Northern Seam following extraction of the Fassifern Seam is not anticipated 
to have a significant, observable effect on the contribution to upper catchment stream 
flows.

It is possible that a low volume springs that seeps into a creek bed after significant rain 
can discharge into the catchment at a lower elevation determined by the depth below 
surface and connectivity of cracking.  Cracking may occur in exposed bedrock sections of 
the stream bed, which could enable transfer of stream flow into the stream sub-surface, 
and for the transferred water to re-emerge further downstream in the catchment.  

Development of surface subsidence cracking, with breaching or interconnection of 
unconfined to semi-confined shallow aquifers, as well lowering of hillslope springs or 
seeps downslope may occur. However, due to the low predicted subsidence and strains, 
the two first order tributary gullies of Blue Gum Creek over Panel 12 may be at a LOW risk 
of overburden groundwater loss for the reasons outlined in Table 4 and Section 6.1.  The 
same subsidence control and management strategies as outlined in Section 6.1 may be 
required to reduce the risk of adverse effects on groundwater seeps, spring flow or 
interconnection with the workings. 

If adverse effects occur on the shallow groundwater system, reduced baseflow or spring 
seepage may result where higher streams could have a reduced groundwater recharge, 
however as the springs / seeps discharge into the catchment at a lower elevation after 
subsidence, this would mean that lower elevation sections of the creek bed could obtain 
an increased groundwater recharge.  

7. PROPOSED MONITORING 

7.1 Subsidence Monitoring 

Monitoring of subsidence will be conducted in accordance with the requirements and a 
schedule outlined in a Subsidence Monitoring Strategy, with the plan to be developed and 
agreed to by the Principal Subsidence Engineer of the NSW Department of Industry and 
Investment. 

Observation of subsidence effects generated by the Level 1 to 4 subsidence control 
strategy outlined in Section 2 will provide a useful management system in planning for the 
degree of extraction and subsidence control required for at risk streams, seeps or springs. 

The plan will focus on intensive monitoring in the initial stages of extraction in panels not 
underlying streams to enable assessment of subsidence effects that may develop in 
undermined streams.

Observation of subsidence effects in panels not under streams will enable modification, if 
required, on the degree of extraction in panels underlying streams with less than 80m of 
cover.  



TAS4-R2A (6 NOVEMBER, 2010)                          GeoTerra

21 

7.2 Streams 

The monitoring of streams will be carried out by the proponent or its appointed 
representatives with the monitoring program satisfying conditions of approval to be 
provided by the DII. 

Observational, non quantitative monitoring and recording of stream flow and duration, as 
well as field assessment of pH and electrical conductivity is recommended when the 
streams are flowing. 

Inspection and photographic recording of stream bed / bank stability and stream erosion 
will be taken over panels underlying stream beds with less than 80m of cover before and 
after extraction at the estimated maximum subsidence locations of each panel.  

7.3 Rainfall and Evaporation 

Daily rainfall and evaporation data will be obtained from the nearest private or Bureau of 
Meteorology station. 

8. PROPOSED TRAINING

All personnel who conduct inspections will be trained in the requirements of the SMP and 
any associated Land and Surface Water Course Monitoring Plan, with training to focus on 
the identification of the various potential subsidence impacts. 

9. PROPOSED RESPONSIBILITIES 

9.1 Mine Manager 

� Authorise the Plan and any required amendments; and 

� Promptly notify the Director Environmental Sustainability Branch of any 
unexpected or serious environmental impacts. 

9.2 Technical Services Manager 

� Ensure that the requisite personnel and equipment are provided to enable the Plan 
to be implemented effectively; 

� Inform the Mine Manager of unexpected or serious environmental impacts issues 
that the I & I should be notified of; 

� Ensure that the Plan is reviewed should any changes to the mine plan or if levels 
of subsidence are greater than predicted.    

9.3 Environmental Manager 

� Ensure that inspections are undertaken in accordance with the schedule; 

� Ensure that persons conducting the inspection are appropriately trained, 
understand their obligations and the specific requirements of the plan; 

� Review and assess monitoring results and inspection checklists; 

� Promptly notify the Technical Services Manager of any identified environmental 
issue; and 
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� Ensure all required notifications are carried out. 

� Conduct the monitoring to the standard and frequency as outlined in the plan; 

� Promptly notify the Technical Services Manager of any identified environmental 
issue; and 

� Compile the reports ready for submission as required 

10. GENERAL 

10.1 Reporting 

At the completion of extraction of each group of panels, a summary report should be 
prepared outlining the relevant predictions, monitoring schedule and observations for the 
undermined panels, with the monitoring and management activities reported in the mine’s 
Annual Environmental Management Report (AEMR) for each year. 

All pre and post panel extraction observations will be compiled, reviewed and reported as 
required by the consent conditions. The reports will summarise all relevant monitoring, 
outline any changes in the creeks and land over the mined out area and assess the need 
or appropriate response for any unanticipated rehabilitation requirements at the end of 
each panel. 

A report on all monitoring will be provided by the proponent to the I & I  Director 
Environmental Sustainability Branch and Principal Subsidence Engineer as required in the 
consent conditions. 

Relevant monitoring and management activities will also be reported in the mine’s Annual 
Environmental Management Report (AEMR) each year. 

10.2 Meetings 

Monitoring and, if necessary, Subsidence Management Plan Review Meetings may be 
required to be held between the proponent, its appointed representatives and / or the DII 
for discussion and resolution of issues raised in the operation of the Monitoring / 
Management Plan.  The requirement for Plan Review Meetings will be agreed as, or if, the 
need arises. 

A chairperson and secretary will be appointed at the Plan Review Meeting, with all 
documentation, distribution of meeting minutes and organising of meeting times 
undertaken by the secretary. 

Plan Review Meetings will discuss any incidents reported in relation to the relevant 
surface feature, the progress of mining, the degree of mine subsidence that has occurred, 
and comparisons between observed and predicted ground movements. 

It will be the responsibility of the meeting representatives to determine whether the 
incidents reported are due to the impacts of mine subsidence, and what action will be 
taken in response. 

In the event that a significant risk is identified for a particular surface feature, any party 
may call an emergency Plan Review Meeting, with one day’s notice, to discuss proposed 
actions and to keep other parties informed of developments in the monitoring of the 
surface feature. 
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The meeting secretary will keep and distribute regular minutes of each meeting, and the 
minutes will include reports on the condition of the relevant surface feature, the progress 
of mining, the degree of mine subsidence that has occurred, comparisons between 
observed and predicted ground movements, agreements reached between parties, and a 
log of incidents that have occurred on the surface features. 

10.3 Audit and Review 

The plan will be agreed between the relevant parties and will be reviewed following the 
completion of mining of each panel. 

Should an audit be required during that period, an auditor shall be appointed by the 
proponent to review the operation of the Plan and report at a scheduled meeting. 

Other factors that may require a review of the Monitoring Plan are:- 

� Observation of greater impacts on surface features due to mine subsidence than 
previously expected; 

� Observation of fewer impacts or no impacts on surface features due to mine 
subsidence than was previously expected; and 

� Observation of significant variation between observed and predicted subsidence. 

10.4 Quality Assurance and Control 

QA/QC should be attained by calibrating all measuring equipment, ensuring that sampling 
equipment is suitable for the intended purpose, using NATA registered laboratories for 
chemical analyses and ensuring that site inspections and reporting follow procedures 
outlined in the ANZECC 2000 Guidelines for Water Quality Monitoring and Reporting. 

11. RISK MANAGEMENT CONTROLS AND POTENTIAL REHABILITATION ACTIONS 

Any adverse effects that require rehabilitation of the land surface, stream bed and bank 
stability or stream flow and water quality will be undertaken, where access is possible,  
following preparation of a post mining rehabilitation plan that addresses the relevant 
issues. 

The following sections outline in a generic manner what actions may occur, if required.  

It should be noted that access in the very steep terrain is limited, with very few tracks 
apart from along ridge lines. 

11.1 Surface Cracking and Injury to People, Stock or Native Animals 

Based on the potential for crack development with depths of cover less than 80m, and 
particularly under 50m, it is possible that adverse cracking may occur under streams with 
partial extraction that could pose a threat of adverse effects on stream flow. 

Regular inspections with a trigger for the assessment of remediation requirements will 
occur when a crack is observed to develop that could pose an adverse threat to stream 
flow or bed / bank stability. 

Deep ripping is not recommended in the wooded country due to the potential adverse 
effects on the vegetation, the difficulty of access and potential safety hazards to 
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personnel.

Any impacts identified that may require remediation in the wooded hills will be conducted 
only after consultation with relevant departmental officers. 

11.2 Adverse Effects on Overland Surface Drainage and Ponding 

Based on the predicted subsidence effects and the steep, ephemeral nature of the 
catchments over the proposed panels, it is not envisaged that significant adverse effects 
on surface pondage will occur as the terrain is too steep. 

11.3 Impact on Stream Bed and Bank Stability / Erosion 

No significant adverse destabilisation of the creek lines over the propose panels is 
predicted. 

If adverse subsidence effects do occur, some of the following actions could be used to 
remediate the effects, based on the limitation of access to remote locations. 

11.3.1 Alluvial Bank Stabilisation  

Where subsidence monitoring indicates instability in unconsolidated banks, where access 
is possible and safety hazards are manageable, the bank may be graded back to its angle 
of repose and revegetated.  

11.3.2 Rilling and Piping of Subsidence Cracks 

Erosion of subsidence cracks in the soil can be protected by ripping the exposed surface 
and placing topsoil in less vegetated areas. Loose soil will be protected by establishing 
ground cover and installing contour banks above the area to divert surface runoff away 
from subsidence impacted areas, along with silt fences placed downstream of the works 
area in the stream channel.

Contour banks may be installed on the up-gradient side of cracked areas to slow water 
runoff from the slopes and to minimise further erosion as access permits.  

11.3.3 Vegetation Stabilisation of Denuded Areas 

If required, disturbed areas will be protected from erosion by grass seeding followed by 
tree planting as establishing sustainable vegetation growth is critical in attaining 
successful riparian zone rehabilitation. 

Revegetation of the creek banks and the (limited) alluvial terraces would mimic the current 
vegetated sections of the creek by using grasses, indigenous trees and shrubs.  

11.3.4 Fencing and Cattle Access to the Creek 

The area is currently unfenced, and no stock use the area over the proposed panels. As a 
result, fencing should not be required to exclude cattle from disturbed, revegetating areas. 

11.4 Injury to People or Stock near Unstable Banks  

If unstable banks develop, then the bank rehabilitation actions outlined above will be used 
to manage the potential for injury to stock and people. 
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DISCLAIMER 

This report was prepared in accordance with the scope of services set out in the contract between Geoterra 
Pty Ltd (Geoterra) and the client, or where no contract has been finalised, the proposal agreed to by the client. 
To the best of our knowledge the report presented herein accurately reflects the client's intentions when it was 
printed. However, the application of conditions of approval or impacts of unanticipated future events could 
modify the outcomes described in this document. 

The findings contained in this report are the result of discrete / specific methodologies used in accordance with 
normal practices and standards. To the best of our knowledge, they represent a reasonable interpretation of 
the general condition of the site / sites in question. Under no circumstances, however, can it be considered 
that these findings represent the actual state of the site / sites at all points. Should information become 
available regarding conditions at the site, Geoterra reserve the right to review the report in the context of the 
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additional information. 

In preparing this report, Geoterra has relied upon certain verbal information and documentation provided by 
the client and / or third parties. Geoterra did not attempt to independently verify the accuracy or completeness 
of that information. To the extent that the conclusions and recommendations in this report are based in whole 
or in part on such information, they are contingent on its validity. Geoterra assume no responsibility for any 
consequences arising from any information or condition that was concealed, withheld, misrepresented, or 
otherwise not fully disclosed or available to Geoterra. 

Interpretations and recommendations provided in this report are opinions provided for our Client’s sole use in 
accordance with the specified brief. As such they do not necessarily address all aspects of water, soil or rock 
conditions on the subject site. The responsibility of Geoterra is solely to its client and it is not intended that this 
report be relied upon by any third party, who should make their own enquiries.  

The advice herein relates only to this project and all results, conclusions and recommendations made should 
be reviewed by a competent and experienced person with experience in environmental and / or hydrological 
investigations before being used for any other purpose. The client should rely on its own knowledge and 
experience of local conditions in applying the interpretations contained herein. 

To the extent permitted by law, Geoterra, excludes all warranties and representations relating to the report. 
Nothing in these terms will exclude, restrict or modify any condition, warranty, right or remedy implied or 
imposed by any statute or regulation to the extent that it cannot be lawfully excluded, restricted or modified. If 
any condition or warranty is implied into this license under a statute or regulation and cannot be excluded, the 
liability of Geoterra for a breach of the condition or warranty will be limited to the supply of the service again. 

This report shall not be reproduced either wholly or in part without the prior written consent of Geoterra.   


