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1 INTRODUCTION 

This report presents the results of an urban capability assessment carried out by Coffey Geotechnics 
Pty Ltd (Coffey) for the Munibung Hill area of the Pasminco Cockle Creek land holding. The work was 
commissioned by Cara Cheney of Fitzwalter Group on 14 March 2007. 

The investigation was carried out to provide additional geotechnical investigation of Zone 3 areas within 
the proposed development boundary.  The area of the proposed investigation is identified as per Coffey 
Proposal GEOTSGTE20288AA–AA - Figure 1.  A plan showing the development boundary at Munibung 
Hill was prepared by CM+ Pty Ltd and was provided for the investigation.  

The purpose of the assessment was to alert parties involved in the project to the geotechnical issues at 
the site, and provide geotechnical data in a format that will assist in planning and feasibility studies. Of 
primary concern are slope stability constraints. 

2 SITE ANALYSIS PLAN AND INFORMATION SOURCES 

A Site Analysis Plan, (N09271/02-AA, 25 November 2004) was prepared by Coffey and included a 
review of the following information sources: 

• Preliminary “structure / proposed land use plan” for Munibung Hill. Fitzwalter Group Pty Ltd, 24 
November 2004; 

• 1:25000 scale aerial photographs.  Department of Lands, 3 October 2004; 

• Digital Terrain Model (DTM) comprising survey and aerial photography (13 September 2004). 
AAMHatch Pty Ltd October 2004; 

• Pasminco Metals Sulphide, Assessment of Land, Lake Road, Cockle Creek, Stability Assessment. 
Coffey Partners International Pty Ltd, N4171/2-AB, 16 November 1990; 

• Pasminco Metals Sulphide, Third Street Boolaroo, Stability Assessment. Coffey Partners 
International Pty Ltd, N4171/1-AB, 12 March 1990; 

• Aerial photographs. NSW Lands, 11 February 1979; 

• Surface Geology Newcastle Coalfields. BHP 1968; 

• Aerial photographs. NSW Lands, 22 August 1965; 

• Aerial photographs. NSW Lands, 23 September 1961; 

• ~ 1:30000 scale aerial photographs. Land Information Centre, 22 July 1954. 

These sources have also been reviewed in the preparation of this report. 

Coffey has previously conducted an Urban Capability Assessment for the southern corner of the site, 
the results of which are presented in Coffey report N09271/02 – AB dated 3 March 2005. 
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3 FIELD WORK 

Field work comprised observation and mapping of surface conditions and the excavation of ten test pits. 
This work was conducted on 26 March 2007. 

Test pits (TP1 to TP10) were excavated with a 5.5 tonne rubber tracked excavator to depths of 0.3 to 
2.1m.  Test pit locations were nominated by an Engineering Geologist from Coffey who also made 
engineering logs of the test pits. These are presented in Appendix A together with an explanation of the 
terms and symbols used in the log preparation. Engineering logs of Coffey test pits from a 1990 
investigation are also presented in Appendix A. Test pit locations are plotted on Figure 2.  

Test pit locations and selected surface features were located by hand held GPS survey. The elevation 
contours provided with the site survey plan were used to obtain reduced levels to AHD datum. 

4 SURFACE CONDITIONS 

4.1 General  

The site is located on the north eastern side of Munibung Hill, Boolaroo, and east of the current Incitec 
Site and former Pasminco smelter site.  A site location is included as Figure 1. 

Topographically, the site is typified by a prominent north/south ridge located along the eastern 
boundary, with a series of spurs and gullies that splay off the ridgeline at a south westerly to north 
westerly trend.  The sides of the spurs and gully bases are locally steep and incised toward the upper to 
middle slopes of the ridgeline and become less accentuated toward the lower slopes, with broader 
concave gullies and low uniform slopes/sides. 

The overall slope angle toward the upper slopes of the ridge is in the order of 12° to 15°, flattening  to 
slope angles in the order of 7° to 10° toward the l ower section of the hillside.  The overall middle to 
lower slope surface is predominantly uniform, with major surface discontinuity caused by rock outcrop 
and some minor hummocky surface features.  The upper slope surface is irregular in areas where rock 
outcrop is present with undercutting and block fall occurring, predominantly toward the head of gullies. 

The gullies are generally ephemeral, however water flow was observed in the most southern gully, 
draining to an earth dam, behind the current Incitec Site.  No seepage was noted at the time of the 
investigation. Weather on the day of the investigation was overcast with intermittent light rain, with the 
month of March receiving 201mm of rain up to the date of the investigation.  This is above the average 
rainfall for March of 122mm. (Reference: Bureau of Meteorology - 
www.bom.gov.au/climate/averages/tables). 

The site is vegetated with a dense cover of high grasses, with some low bushes and young trees up to 
4m in height established predominantly toward the upper slopes the hillside and within gullies.  No 
predominant tilting or distortion of the trees was evident.  From historical site photos, it is thought that 
the shrubs and trees were most likely established during the middle of the 1980’s. 
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4.2 Slope Instability Areas 

No significant areas of slope instability were noted over the site.  Areas of minor undercutting and block 
fall were noted toward the heads of gullies; however very low estimated volumes of fall spoil were noted 
at these areas (<1m3).  No significant signs of soil creep or deep slide debris were noted over the 
subject area. 

5 SUBSURFACE CONDITIONS 

5.1 Geology 

Geologically the site is situated within the Moon Island Beach Sub- Group which situated within the 
upper stratigraphy of the Newcastle Coal Measures. 

The most important members are as follows: 

• Teralba Conglomerate – occurs on the tops of the ridges and consists predominantly of 
conglomerate with some sandstone layers.  The member appears to be about 60m thick; 

• Great Northern Seam to Upper Pilot Seam - consist of interbedded coal (including Fassifern Seam) 
and tuffaceous bands with minor conglomerate, sandstone and siltstone layers.  The tuffaceous 
rocks, notably the Booragul Tuff and Awaba Tuff, weather to claystone and eventually clay of low 
shear strength and are associated with areas of instability. The Great Northern Seam thickness is 
unknown, however at Teralba to the west the seam is 6.9m thick. 

No inferred sub crop of the coal seams was noted over the site during the investigation; however the 
Fassifern Seam was encountered in TP 3 at approximate RL 44m (AHD). Locations of some but not all 
observed exposures of conglomerate, sandstone and tuff are shown in Figure 2. 

Munibung Hill is located about 1 km east of the Macquarie Syncline that trends north south roughly 
down the middle of Lake Macquarie.  The syncline axis dips to the south with dips into this shallow 
trough (on the fold limbs) generally less than 3°, but with some local dips up to 6°. Boreholes drille d 
along the crest of the ridges for a land capability assessment on the adjoining property to the south 
indicate that the Teralba Conglomerate in this area dips to the south west at less than 2°. A dip of 6 ° 
toward the south west was measured on a sandstone bed at the top of the conglomerate escarpment. 
This higher dip is likely to represent a local variation rather than the general trend. 

The Teralba Conglomerate is intersected by very widely spaced sub-vertical joints with a dominant 
north-west south-east strike and secondary jointing in the north-east south-west direction. The joints are 
often open or filled with weathered conglomerate. These joints often provide paths for groundwater 
seepage. 

5.2 Conditions Encountered in the Subsurface Invest igation  

Test pits were conducted to better define the stratigraphy in areas over the site where development 
would be likely.  One test pit (TP10) was conducted at the base of the northern gully to assess any 
possible slide debris.  

A summary of geological units encountered over the site is presented in Table 1 and the depths 
encountered summarised in Table 2.  
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TABLE 1- SUMMARY OF GEOLOGICAL UNITS 

GEOLOGICAL UNIT 
GEOLOGICAL 
DESCRIPTION 

MATERIAL DESCRIPTION 

1 TOPSOIL Silty SAND, fine medium grained, grey/black.   

2A COLLUVIUM CLAY/Sandy CLAY, medium to high plasticity, mottled 
orange, grey, cobbles and coarse gravel of tuffaceous 
origin present, stiff consistency, moisture content 
greater than plastic limit. 

2B COLLUVIUM Clayey SAND, fine to medium grained, low plasticity 
fines, mottled grey/orange 

3A RESIDUAL  Sandy CLAY, medium to high plasticity, fine to 
medium grained sand mottled orange, grey   

3B RESDIUAL  CLAY, high plasticity, brown /grey, very stiff 
consistency, moisture content greater than plastic limit   

4 EXTREMELY TO 
HIGHLY WEATHERED 
TUFF  

Pale grey, pale brow, indistinct sub - horizontal 
bedding  

5 EXTREMELY 
WEATHERED COAL  

Silty CLAY, low plasticity fines, poorly developed 
structure, trace of weak coal gravel, black  

6 HIGHLY WEATHERED 
SANDSTONE  

Fine to coarse grained, pale brown, orange, pale grey. 
Sub horizontal bedding   

 

A summary of the subsurface investigation over the site includes: 

• A total thickness of topsoil ranging between 0.1m – 0.2m; 

• No filling was encountered in all of the test pits excavated; 

• Colluvial soils where encountered were generally <1m thick and were associated more with 
slopewash processes rather than mass movement; 

• Depth to rock is variable over the site ranging between 0.1m – 1.8m, predominantly more shallow in 
areas underlain by sandstone (several sandstone outcrops noted over the site) and deeper in areas 
underlain by tuff and coal. 
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5.3 Geotechnical Zones 

The proposed development has been divided into a series of geotechnical zones in general accordance 
with previous Coffey report N09271/02-AB with the exception of Zone 3 being split into two subgroups 
Zone 3A and Zone 3B.  The zones were based on the results of recent mapping, subsurface 
investigation and likely surface and subsurface conditions.  Due to the size of the site, the classification 
into geotechnical zones is broad and based on the extent that conditions will impact on potential 
development.  The geotechnical zones are defined in Table 2 and delineated over the development 
area in Figures 3 and 4. 

TABLE 2 - SUMMARY OF GEOTECHNICAL AREAS 

 ZONE 3A ZONE 3B ZONE 4 

SETTING Mid-slope areas of hillside 
Incised gullies with steep 

flanks 

Crests of ridge and 
uniform slope profiles of 

the hillside 

SLOPE 4° to 12° 12° to 20° 0° to 5° 

GEOLOGY Tuff / Coal Sandstone/Tuff/Coal Sandstone/Tuff 

SOIL TYPE 
Colluvial Clays overlying 

residual Clays and 
Weathered Rock. 

Recent Silty Clayey Sand, 
Sandy Clay gully infill, 

toward the lower slopes 
and thin residual Clays 

and exposed Weathered 
Rock present toward the 

mid to upper slopes 

Residual Clays 

SOIL DEPTH 1m to 2m 0.5m to 1m 0m to 2m 

DRAINAGE 

Well drained, some 
seepage may be evident 
in the vicinity of Fassifern 

seam.  

Some wet areas on lower 
slopes 

Well drained by runoff 

INSTABILIITY / 
EROSION 

Some minor rill erosion on 
slopes, no significant 

surface instability issues, 
localised colluvial soils up 
to 1m depth encountered 

possible dormant past 
shallow slides 

Rill and scour erosion, 
undercutting and minor 

block fall toward the head 
and crest of gullies 

No obvious erosion or 
instability issues 
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 ZONE 3A ZONE 3B ZONE 4 

CONSTRAINTS 

Possible highly reactive 
soils, poor 

construction/hillside 
practice may 

create/activate instability, 
appropriate earthwork 
controls (cutting and 
filling) and drainage 

required 

Potentially poorly drained 
soils, wet subgrade 

conditions at the mouth of 
gullies. Erosion issues 

toward the head of gullies 

Possible moderately to 
highly reactive soils, hard 
excavation conditions in 

rock 

 

6 GEOTECHNICAL CONSTRAINTS ON RESIDENTIAL DEVELOPME NT 

The following geotechnical constraints are based on slope stability and soil erosion considerations.  The 
constraints are aimed at providing broad guidelines to assist in development planning.  It is envisaged 
that further refinement and delineation of geotechnical constraints, including pavement and foundation 
designs, will occur with more detailed assessment of separate areas of the site as development 
proceeds. 

6.1 Slope Stability 

The risk of slope instability has been assessed from the observed site conditions in accordance with the 
classification system formulated in the Australian Geomechanics News, No 10, 1985 (See Attachment 
1, Classification of Risk of Slope Instability for explanation of risk categories and implication for 
development). 

Results of previous slope stability mapping based on field mapping and desk top study have been 
overlain onto Figure 4. 

The slope stability risk assessment is based on three principal zones of instability which have been 
previously identified by Coffey over the site as;  

• ZONE 1 - VERY HIGH RISK INSTABILITY: areas immediately below identified slides and inferred 
instability associated with the Great Northern Seam, possible ongoing slope movement and rock 
falls toward crests;  

• ZONE 2 - VERY HIGH RISK INSTABILITY: likely areas within and down slope of potential debris 
flow;  

• ZONE 3A/3B  - MODERATE RISK INSTABILITY: areas toward the mid to lower slopes with slope 
angles greater than 12°, possible movement on tuffaceous or saturated  subsurface profile if 
encountered.     

Within Zone 3, no significant evidence of overall slope instability was observed on the site at the time of 
field work.   

Table 3 summarises the risk of slope instability over the site based of the above characteristics. 

 



PROPOSED DEVELOPMENT, MUNIBUNG HILL 

 

Coffey Geotechnics 
GEOTWARA20281AE-AE 
14 July 2009 
 

7 

TABLE 3 - ASSESSED RISK OF INSTABILITY 

GEOTECHNICAL ZONE (Refer to Figure 2) ASSESSED RISK OF I NSTABILITY 

ZONE 3A MEDIUM  

ZONE 3B MEDIUM  

ZONE 4  LOW 

 

6.2 Area for Development 

Land within Zones 1 and 2 has a very high risk of slope instability being on, and immediately below, 
areas of identified slides (Zone 1) or down slope of likely debris flow paths.  

These areas of very high risk are considered unsuitable for development unless major geotechnical 
work can satisfactorily improve stability. 

The delineation of the flow paths on the plans should only be considered an approximation based on 
available data at the time of preparation.  This data included detailed desk top study and field mapping, 
however no detailed subsurface investigation has been conducted to accurately confirm and position 
the location of potential instability features over the site.    

More accurate delineation of flow paths and associated restricted zones would require more detailed 
investigation of the potential landslip source areas further up the valley and more detailed survey 
including valley floor cross sectional profiles and analysis / modelling.  

Due to the existing investigation scope and desktop / mapping methodology, the existing debris flow 
path zone boundaries are likely to be relatively conservative.  The expectation is that the above works 
would see a reduction in width of this zone (up to 10m to 20m width) due to the greater confidence of 
data that a detailed subsurface investigation would provide.   

It is understood that detailed subsurface investigations can be undertaken at a development application 
(DA) stage of development once the size and extent of development layout are finalised.  As such it is 
recommended that the final residential development boundary for land adjacent to Zone 2 instability 
should be defined during development application submission in association with the proposed 
subdivision design.  

Most of the site is considered suitable for development from a slope stability, soil erosion and drainage 
viewpoint.  Due to the presence of the Fassifern seam and high slope angle, development proposed for 
Zone 3A will require detailed geotechnical investigation to assess the impact of proposed structures/ 
roads on possible instability in this area. Suitable development controls in relation to earthworks (cutting 
and filling) and drainage will be required.  Zone 3B will require modification and control of natural surface 
and subsurface drainage paths and significant areas of filling.  It is recommended that internal roads and 
utility easements be planned for this area, and residential or commercial development limited. 

Development of the site should be undertaken in accordance with good hillside construction practice and 
sound engineering principles.  Development in gully areas should minimise disturbance to slopes, and 
general constraints and recommendations in this report would apply. 
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6.3 Type of Structure and Foundations 

There are no particular geotechnical constraints on the type of structures provided they are founded on 
footings designed and constructed in accordance with AS2870-1996, ‘Residential Slabs and Footings’. 

Specific foundation requirements for geotechnical Zones 3A and 3B will need to be confirmed by more 
detailed investigation at the appropriate stage.  

Development should be designed to accommodate the natural slope profile.  A site classification should 
be undertaken once site layout and regrade designs are known. 

Foundations should be designed and constructed in accordance with the recommendations and advice of 
AS2870-1996, ‘Residential Slabs and Footings’. 

6.4 Site Clearance and Preparation 

It is understood that topsoil is to be stripped over the site due to environmental site remediation 
measures proposed for the area.  It is assessed that this process should have no impact on slope 
stability over the site provided appropriate erosion control measures are provided and revegetation is 
undertaken.  

Soil erosion during and after construction on the site, will require careful management.  Levels of 
erosion should be able to be maintained within normally acceptable levels by adopting good soil erosion 
and sedimentation control practices, including: 

• Plan for soil and water management concurrently with engineering design and in advance of any 
earthworks; 

• Minimise the area and duration of soil exposure by staged development and controlled clearing; 

• Stockpile stripped soil for reuse and protect from erosion; 

• Control stormwater run-off by diverting clean run-off from denuded areas, minimising slope gradient, 
length and run-off velocities; 

• Control stormwater run-off by diverting clean run-off from denuded areas, minimising slope gradient, 
length and run-off velocities; 

• Trap soil and water pollutants using silt traps, sediment basins, perimeter banks, silt fences and 
nutrient traps as appropriate; 

• Promote regeneration of native vegetation in gullies and in areas previously cleared; 

• Quick rehabilitation of disturbed areas. 

6.5 Excavation 

Where excavation is required, it is anticipated that all materials could be excavated by conventional 
dozer blade or excavator bucket at least to the depths indicated on the attached field logs.  The near 
surface silty soils on-site particularly in Zone 3B are expected to be moisture sensitive and it is also 
possible that water inflows or seepages may be encountered within the depth of the excavation. 
Therefore, if wet weather is encountered prior to or during earthworks, over-excavation and placement 
of a working platform of granular fill will be required to allow site trafficability.  Filling might be required 
to bring subgrade back to design level. 
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Excavations should preferably not exceed 1.5m in geotechnical Zones 3A and 3B and all excavations 
should be supported by properly designed and constructed retaining walls or else battered at 1V:2H or 
flatter and protected against erosion. 

6.6 Reuse of Materials 

The following comments are made regarding the suitability of the site materials for reuse in filled areas: 

• Where site regrade is proposed, all existing topsoil, vegetation, coal or other potentially deleterious 
material should be removed to spoil or stockpiled for reuse as landscaping materials only.  Stripping 
is generally expected to be required to depths of about 0.1m to 0.2m (topsoil layer), but may be 
significantly deeper where wet, silty soils are encountered; 

• Underlying very stiff clays and sandy clays should be carefully stripped as necessary and stockpiled 
for reuse as general site fill; 

• The clayey soils on-site are expected to be moderately to highly reactive (susceptible to volume 
changes with variation in moisture content) and will need to be placed and compacted within ±2% of 
OMC to minimise reactive soil movements. 

6.7 Filling 

Filling should be undertaken in accordance with sound engineering principles as set out in AS3798 
‘Guidelines for Earthworks for Commercial and Residential Developments’. 

The residual and some colluvial clay soils that would be derived from cuts on the site are typically useful 
for site regrade fill with good moisture control during placement and compaction.  The topsoil and soft 
colluvial materials are generally suitable for landscaping use only. Where fill is placed on slopes in 
excess of 1V:8H (7°), a prepared surface should be benched/stepped into the natural slope. 

Where site regrading is proposed, the following general course of action should be taken: 

• Strip existing topsoil, root affected material and deleterious material to spoil.  Following stripping, the 
surface should be inspected for trafficability; 

• Following stripping, the exposed subgrade materials should be proof rolled to identify any wet or 
excessively deflecting material.  Any such areas should be over excavated and backfilled with an 
approved select material.  The near surface soils onsite are expected to be moisture sensitive and 
therefore, if wet weather is encountered prior to or during earthworks, over excavation and 
placement of a working platform of granular fill may be required to assist site trafficability; 

• Approved fill should be placed in layers not exceeding 300mm loose thickness and compacted to a 
minimum dry density ratio of 98% Standard (AS1289 5.1.1 or equivalent) beneath structures and 
95% Standard as general site fill. 

The expertise of the contractor, the nature of the fill material and the degree of supervision of the filling 
will determine the footing design required for any structures placed on the fill constructed in the manner 
discussed above. 

Earthworks should be carried out in accordance with the recommendations outlined in AS3798-1996. 
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6.8 Retaining Walls 

Retaining walls should be designed for surcharge loading from slopes, retaining walls, structures and 
other existing or future improvements in the vicinity of the wall. 

Adequate subsurface and surface drainage should be provided behind all retaining walls.  All structural 
retaining walls in should be designed by an experienced engineer familiar with the site conditions together 
with landscaping walls in excess of 1m in height. 

6.9 Access and Road Construction 

Access and site modifications should comply with the recommendations above. 

Placement of roads through Zone 3A is likely to require some over-excavation of coal or colluvial material 
/or silty material, and subsequent subgrade replacement.  The exposed subgrade should be inspected by 
experienced geotechnical personnel for instability and if encountered specific geotechnical design should 
be adopted.    Waterlogging in silty soils at the within Zone 3B, particularly after wet weather, can result in 
the requirement for use of geofabric and placement of a granular working platform prior to placement and 
compaction of subsequent fill or pavement layers.  Surface and sub-soil drains will also be required to 
improve drainage. 

Further geotechnical assessment is required to identify areas where specific design requirements will 
be needed, such as recommendations regarding provision of drainage and evaluation of subgrade 
conditions for pavement thickness design. 

6.10 Drainage 

All collected stormwater run-off should be piped into an inter-allotment drainage system utilising the 
existing watercourses, in a controlled manner that limits erosion.  Surface and sub-soil drains will be 
required to improve drainage, in particular run-off from the slopes extending up to the eastern ridgeline.  In 
this regard a surface catch drain may be appropriate along the eastern extent of the proposed 
development.  

Dispersible soils greatly limit water movement through the soil, often resulting in poor drainage and 
waterlogging.  If dispersible soils are encountered over the site, the following principles should be 
considered in development of the site to limit water logging, and rising water table: 

• Planting of deep rooted native trees to prevent rising of the water table in the low lying areas and 
gullies; 

• Retaining or planting native vegetation where possible; 

• Treating potentially sodic or dispersive soils with gypsum before landscaping; 

• Designing storm water detention ponds and water features to reduce infiltration; 

• Minimising soils disturbance, including reduced cut and fill; 

• Improving or maintaining drainage around gully regions or natural drainage paths. 

6.11 Sewage Disposal 

Septic wastes should be connected to the reticulated disposal system. 
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6.12 Pavements 

At the time of the field investigation, moisture content of the Unit 3 clayey soils were assessed to be at 
or slightly above Optimum Moisture Content (OMC). 

It should therefore be anticipated that some drying back and moisture conditioning of the subgrade may 
be necessary prior to compaction and placement of pavement materials.  The required time period to 
prepare the subgrade is likely to be dependent on the prevailing weather conditions at the time of 
construction.  Where clayey materials are encountered at subgrade level, a CBR value ranging from 3% 
to 5% is assessed to be likely for pavement thickness calculations. 

Where weathered rock (Unit 4 and 6) subgrades are encountered, the sandstone or tuff should be 
ripped and re-compacted to a minimum depth of 250mm to break-up preferential drainage paths and 
provide a dense homogenous surface on which to construct the pavement. Ripped and re-compacted 
weathered rock is likely to have a variable CBR value  and appropriate design values would need to be 
determined by the geotechnical authority at the time of construction. 

Where over wet colluvial clays or weathered coal are encountered, it is assessed that a CBR of <3% is 
likely and that subgrade improvement or replacement will be necessary.  This may involve stabilising 
prepared subgrades with lime, use of geofabrics or removal of a nominal depth and replacement with 
select gravel. 

It is recommended that a detailed pavement investigation be conducted incorporating CBR laboratory 
testing, when the alignment, level and traffic loading of the proposed roads are designed. 

6.13 Mine Subsidence Constraints 

6.13.1 General 

Since the area is within a proclaimed mine subsidence district, the Mine Subsidence Board (MSB) is a 
consent authority for any future development of the site.  As such, their concerns will need to be 
addressed. The mine subsidence issues concern the future land use of areas affected by both 
subsidence from the existing mine workings and subsidence from any future mining.  The risk this 
represents must be acceptable to the Mine Subsidence Board.   

A desktop study of the abandoned mine workings and general constraints on development for the 
“Pasminco Cockle Creek Smelter, Containment Cell” was carried out by Coffey as reported in our letter 
reference SE00013/03-AA dated 27 May 2005.  Additional discussion on mine subsidence was 
provided in Coffey Report N09024/02 – AE dated 10 October 2005.  

6.13.2 Existing Mine Workings 

The above reports indicate that shallow mining, conducted by the Sulphide Corporation in the 1950’s, 
underlies the uppermost northern end of the study area as shown in Figure 2 with the drift into the 
workings encroaching into the area. The mining was conducted in the Hartley Hill Seam at depths 
ranging from 28m to 47m below ground surface.  The majority of the site is not underlain by the 
workings. 

One suspected surface subsidence feature is present over north eastern section of the area in the 
vicinity of the drift; however this feature could be attributed to past quarry/borrow activities. 
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Pillar stability calculations indicate that the majority of pillars are long term stable although some 
individual pillars that are particularly small, slender or adjacent to areas of second workings are less 
stable.  The factor of safety of the majority of pillars however, is considered sufficient to prevent a large-
scale pillar crush occurring should the less stable pillars fail. 

Development restrictions and the need for further investigation and assessment work is required to 
address subsidence issues relating to the end land use.  The amount of additional work and restrictions 
imposed by the Mine Subsidence Board will depend on the type and nature of the proposed 
development and predicted subsidence, strains and tilts for possible future mini-wall mining beneath the 
site.  As a minimum, it is recommended that assessment and/or possibly also remediation of the shaft, 
drift and existing subsidence features be undertaken for the open space or light industrial land use. 

6.13.3 Future Mining 

The issue of possible future mining by Teralba Colliery beneath the site remains.  At the time of writing 
this report, it was understood that no immediate plans for mining were in-place and future mining was 
unlikely but still possible.  

It is understood that in this area, the proposed mining would be sub-critical mini-wall panels resulting in 
average surface subsidence of 150mm and up to 250mm.  Restrictions on future development of the 
site, such as residential are likely to be imposed by the Mine Subsidence Board to reduce the risk of 
damage and repair costs should the mini-wall mining occur.  Restrictions are likely to include a limit on 
the number of stories as well as building materials, building structural design, building length and 
footing design. 

The mining potential in this area will be restricted due to the proximity of the existing Sydney to 
Newcastle main railway line.  It is doubtful that extensive mining that result in surface subsidence will be 
allowed under the railway line itself or within its angle of draw. 

Mini-wall mining with the limited predicted subsidence is unlikely to significantly affect the stability of the 
shallower Sulphide Corporation workings as the majority of pillars have very high factors of safety. 

7 CONCLUSION 

Development of the site is considered feasible from a geotechnical point of view.  The scope of work for 
this assessment was based on a feasibility study, to satisfy Lake Macquarie Council in terms of urban 
land capability and provide input for planning.  Based on the results of this assessment, it is considered 
that the land is suitable for proposed residential or commercial use. 

Development should take into account the constraints and recommendations of this report. 

The area lies within a region where geology and landform contribute to slope instability.  No significant 
areas of instability were noted over the area, due mainly to a low, uniform slope profile, minimal 
groundwater migration and a geological profile that generally occurs below the sequence associated 
with the slope movements in the adjoining areas to the south.  However care should be taken with 
development, so as to not create or reactivate possible dormant slide material within this slope 
instability sensitive area. Such impacts could be reduced if development is appropriately managed with 
regard to slope stability.  The site management procedures should be constantly reviewed to ensure 
that opportunities for development of impacts from slope instability are minimised and controls 
effectively managed. 
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Further geotechnical investigations will be required at the design stage to allow pavement design and 
lot classifications to AS2870-1996.  At that stage, further slope stability assessment should be 
undertaken to confirm the findings of this preliminary report. 

8 LIMITATIONS 

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.  Under no circumstances, however, can it 
be considered that these findings represent the actual state of the site at all points.  Should any site 
conditions be encountered during construction vary significantly from those discussed in this report, 
Coffey should be advised and appropriate action taken. 

Contractors using this report as a basis for preparation of tender documents should avail themselves of 
all relevant background information regarding the site before deciding on selection of construction 
materials and equipment. 

 

For and on behalf of Coffey Geotechnics Pty Ltd 

 

 

Arthur Love  

Senior Principal Geotechnical Engineer 
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As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report  has been developed  on the  basis of your
unique  project  specific requirements  as  understood
by  Coffey  and applies  only  to  the  site investigated.
Project criteria  typically  include the general  nature of
the project;  its size  and configuration;  the location of
any  structures  on the site;  other  site  improvements;
the presence of underground utilities; and the additional
risk imposed by  scope-of-service limitations imposed
by  the client.  Your report should not be  used if  there
are  any  changes  to  the  project  without first  asking
Coffey to assess how factors that changed subsequent
to  the  date  of  the  report  affect  the  report's
recommendations. Coffey cannot accept responsibility
for  problems  that  may occur due to changed factors
if  they  are  not  consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and  the  activity  of  man.   For example, water  levels
can  vary  with  time,  fill may be placed on a  site  and
pollutants  may  migrate  with  time. Because  a  report
is based on  conditions  which  existed  at the time  of
subsurface exploration, decisions should not be based
on a report whose adequacy may  have  been affected
by time.  Consult Coffey to be  advised how  time may
have  impacted on  the  project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only  at  those  points  where  samples  are  taken  and
when they  are  taken.  Data  derived  from  literature
and  external  data  source  review,  sampling  and 
subsequent  laboratory testing  are  interpreted  by
geologists,  engineers  or  scientists  to  provide  an
opinion  about  overall  site  conditions,  their  likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to  exist,  because  no  professional,  no  matter  how
qualified,  can  reveal what  is  hidden  by

Your report will only give
preliminary recommendations
Your  report  is  based  on  the  assumption  that  the
site  conditions  as  revealed  through  selective
point  sampling  are  indicative  of  actual  conditions
throughout  an  area. This  assumption  cannot  be
substantiated  until  project  implementation  has
commenced and therefore your report recommendations
can  only  be  regarded  as  preliminary.  Only  Coffey,
who  prepared  the  report,  is  fully  familiar  with  the
background  information  needed  to  assess  whether
or  not  the  report's  recommendations  are valid  and
whether  or  not  changes  should  be  considered  as
the  project  develops.  If  another  party  undertakes
the  implementation  of  the  recommendations  of  this
report there is a risk that the report will be misinterpreted
and  Coffey  cannot  be  held  responsible  for  such
misinterpretation.

earth,  rock  and  time.  The actual  interface  between
materials  may  be  far  more  gradual  or  abrupt  than
assumed  based  on  the facts  obtained.  Nothing can
be done to  change  the  actual  site  conditions  which
exist,  but  steps can be taken to reduce the impact of
unexpected  conditions.  For  this  reason,  owners
should  retain  the  services  of  Coffey  through  the
development  stage,  to  identify  variances,  conduct
additional  tests if required,  and recommend solutions
to  problems  encountered  on  site.

Your report is prepared for
specific purposes and persons
To  avoid misuse of  the  information contained in your
report  it  is recommended that you confer with Coffey
before  passing  your  report  on  to another party who
may  not  be  familiar  with  the  background  and  the
purpose  of  the  report.  Your  report  should  not  be
applied  to  any  project  other  than  that  originally
specified  at  the  time  the  report  was  issued.

Important information about your Coffey Report



* For further information on this aspect reference should be
made  to  "Guidelines  for  the  Provision  of  Geotechnical
information  in  Construction  Contracts"  published  by  the
Institution  of  Engineers  Australia,  National  headquarters,
Canberra, 1987.

Interpretation by other design professionals

Costly problems can occur when other design professionals 
develop  their  plans  based  on  misinterpretations
of  a  report.  To  help  avoid misinterpretations,  retain
Coffey to work with other project  design  professionals
who  are  affected  by  the report.  Have Coffey explain
the report implications to design professionals affected
by  them  and  then  review  plans  and  specifications
produced  to   see  how  they  incorporate  the  report
findings.

Data should not be separated from the report*

The report  as a whole presents the findings of the site
assessment  and  the  report  should  not  be copied in
part  or  altered  in  any way.

Logs, figures,  drawings, etc.  are customarily included
in  our  reports  and  are  developed  by  scientists,
engineers or  geologists  based  on their interpretation
of  field  logs  (assembled  by  field  personnel)  and
laboratory evaluation of field samples.  These logs etc.
should not under  any  circumstances  be  redrawn for
inclusion  in  other documents  or  separated from  the
report in any way.

Geoenvironmental concerns are not at issue

Your  report  is  not  likely  to  relate  any  findings,
conclusions,  or recommendations about the potential
for  hazardous  materials  existing  at  the  site  unless
specifically required to  do so by the client.  Specialist
equipment,  techniques,  and  personnel  are  used  to
perform  a  geoenvironmental  assessment.
Contamination  can  create  major  health,  safety  and
environmental  risks.  If you have no information about
the potential for your site to be contaminated or create
an  environmental hazard,  you  are advised to contact
Coffey  for  information  relating  to  geoenvironmental
issues.

Rely on Coffey for additional assistance

Coffey  is  familiar  with  a  variety  of  techniques  and
approaches that can be used to help reduce  risks  for
all parties to a project,  from design to construction.  It
is common that not  all approaches will be necessarily
dealt  with  in  your  site  assessment  report  due  to
concepts  proposed  at  that  time.  As  the  project
progresses  through  design  towards  construction,
speak  with  Coffey  to develop alternative approaches
to  problems  that  may  be  of  genuine benefit both in
time  and cost.

Responsibility

Reporting relies on interpretation of factual information
based  on  judgement  and  opinion  and has a level of
uncertainty attached to it,  which is far less  exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To  help  prevent  this  problem,  a  number  of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate  liabilities  from Coffey to other parties but
are included to identify where  Coffey's responsibilities
begin and end. Their use is intended to help all parties
involved  to  recognise  their  individual responsibilities.
Read  all  documents  from  Coffey  closely and do not
hesitate  to ask  any  questions  you may have.

Coffey Geotechnics Pty Ltd   ABN 93 056 929 483
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Appendix A 
Results of Field Investigations  

 

 
























