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EI Ref:  E1195.1 GA 
Date:  10th June, 2010 
 
 
Mr Charlie Demian 
c/- Lewisham Estate Pty Ltd 
Level 2, 
7 Charles Street, 
PARRAMATTA NSW 2150 
 
 
RE: MIXED RETAIL AND RESIDENTIAL DEVELOPMENT,  

78 - 90 OLD CANTERBURY ROAD, LEWISHAM 
PRELIMINARY GEOTECHNICAL ASSESSMENT 

 
 
Environmental Investigations (EI) has pleasure in submitting this report on the 
geotechnical Assessment of the above site. 
 
This report was conducted on behalf of Environmental Investigations by Asset 

Geotechnical Engineering Pty Ltd to assess the surface and subsurface conditions of the 

site and to provide comments and recommendations relating to the current proposed 

development. 

 

Should you require further information or clarification regarding any aspect of this report, 

please contact the undersigned.  

 

For and on behalf of, 
ENVIRONMENTAL INVESTIGATIONS 
 
 
 
 
ERIC GERGES     
Project Manager  
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1485-A 
10 June 2010 
 
 
Environmental Investigations 
17/1A Coulson Street 
ERSKINEVILLE NSW 2043 
 
 
Attention: Mr Eric Gerges 
 
 
Dear Sir, 
 
  
MIXED RETAIL AND RESIDENTIAL DEVELOPMENT, 78 90 OLD CANTERBURY ROAD, 
LEWISHAM 
PRELIMINARY GEOTECHNICAL ASSESSMENT 

1. INTRODUCTION 

1.1 General 

This report presents the results of a preliminary geotechnical assessment for the above project. 
This work was commissioned by Mr Eric Gerges of Environmental Investigations. The work was 
carried out in accordance with a proposal by Asset Geotechnical Engineering Pty Ltd dated 4 May 
2010, reference P1589. 

It is understood that a masterplan strategy has been prepared for a mixed retail and residential 
development of the site. The masterplan is for buildings ranging in height from 4 stories adjacent 
to Canterbury Road up to 9 stories adjacent to a rail corridor, and a basement level for retail. 

The Director General (Department of Planning) has issued a list of requirements for an 
environmental assessment for the development, including geotechnical requirements, as follows: 

Key Issues  11. Rail Impacts 

The applicant shall prepare a Geotechnical and Structural report, and Excavation 

showing ground surface, rail tracks, subsoil profile, proposed basement excavation and 
structural design adjacent to the rail corridor are required. 

Plans and Documents  5. Other Plans (Geotechnical Report) 

Geotechnical Report  prepared by a recognised professional which assesses the risk of 
geotechnical failure on the site and identifies design solutions and works to be carried out to 
ensure the stability of the land and structures and safety of persons. 
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The objective of the preliminary geotechnical assessment is to address the geotechnical 
requirements as per above.  

1.2 Scope of Work 

In order to achieve the project objectives, the following scope of work was carried out: 
 Review of available reports and maps held within our files, including an Environmental Site 

Assessment by Environmental Investigations (Ref E1074-1 AF dated 7 October 2009). 
 Walkover observations of site conditions, carried out by the undersigned on 13 May 2010. 
 It is noted that the investigation by EI included drilling of 25 boreholes across the site, 

generally to tungsten-carbide tipped refusal within sandstone bedrock, to depths of up to 
3.25m. For the purposes of the preliminary geotechnical assessment, further drilling was not 
carried out. 

 Engineering assessment and reporting. 

This report must be read in conjunction with the attached Information Sheets. Particular attention is 
drawn to the limitations inherent in site investigations and the importance of verifying the 
subsurface conditions inferred herein. 

3. SITE DESCRIPTION 

The site is located on the western side of Canterbury Road in Lewisham, as shown in the attached 
Figure 1. It is approximately 13,130 m2 plan area and is bounded by Canterbury Road to the east, 
Hudson Street to the south, the Rozelle railway freight line to the west, and Longport Street to the 
north. The main western rail line is located on the northern side of and runs parallel to Longport 
Street. 

The regional topography comprises gently undulating low hills with local relief of approximately 
40m. Regional ground surface slopes are generally less than about 5°. 

The site is located within a gently sloping open depression which is part of a natural drainage 
depression that continues to the north. Ground surface slopes across the site are generally less 
than about 3°. Slope directions are generally to the northeast from the southern boundary, to the 
southwest from the northern boundary, and to the west/northwest from the eastern boundary. 

Existing site development includes a number of two-story industrial buildings, a single-story 
residential building, a two-story double brick residential building, and two vacant areas. Associated 
site development includes various paved areas. Vegetation is patchy and comprises a few 
scattered trees and bushes and some garden areas, and grasses over the vacant areas. 

4. SUBSURFACE CONDITIONS 

4.1 Geology 

The 1:100,000 Penrith Geological Map indicates the site is underlain by Ashfield Shale, with 
Quaternary alluvium to the west, as shown in the attached Figure 2. The alluvium is likely 
associated with a drainage depression or previous creek. The shale bedrock typically weathers to 
form residual clay soils of medium to high plasticity. 
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4.2 Stratigraphy 

The subsurface investigation carried out by Environmental Investigations indicated a generalized 
subsurface profile comprising:  
 Filling materials of grey / brown to grey and yellow, red and orange gravel, silt, sand with 

rootlets, moderate plasticity, ranging in thickness between 0.35m and 1.6m below ground 
level; overlying 

 Natural light grey silty sand/sandy clay, fine to medium grain/medium plasticity; overlying 
 Natural orange/red/grey highly weathered sandstone, medium grained (encountered in 17 of 

the 25 boreholes drilled). The depth to the top of sandstone in the 17 boreholes ranged from 
0.2m to 3.1m (average 1.2m) and these holes encountered refusal of the tungsten carbide 
tipped auger at depths ranging from 0.5m to 3.25m (average 1.5m). TC refusal is assessed to 
be on Class 4 or possibly Class 3 Sandstone1. 

The boreholes were left open for approximately two hours after drilling and shallow 
groundwater/seepage were not observed. 

5. DISCUSSIONS & RECOMMENDATIONS 

5.1 Excavation 

Excavation for the proposed development will be required for the basement level and also for other 
buildings outside of the basement level which require a level building platform. Installation of 
buried services would also require excavation.   say  5 m required. 

Based on the subsurface information described above, excavation will likely be through a range of 
soils as encountered in the boreholes and into sandstone bedrock.  

The building constructions on adjacent properties, including the railway land to the west, are 
sensitive to vibrations above certain threshold levels (regarding potential for cracking). Close 
controls by the excavation contractor over the rock excavation are recommended, so that 
excessive vibration effects are not generated. 

Excavation methods should be adopted which limit ground vibrations at the adjoining 
developments to not more then 10mm/sec. Vibration monitoring will be required to verify that this is 
achieved. However, if the contractor adopts methods and / or equipment in accordance with the 
recommendations in Table 1 for a ground vibration limit of 5mm/sec, vibration monitoring may not 
be required. 

The limits of 5mm/sec and 10mm/sec are expected to be achievable if rock breaker equipment or 
other excavation methods are restricted as indicated in Table 1 as follows: 

                                                        

1 Pells, P.J.N., Mostyn, G. & Walker, B.F., Foundations on Sandstone and Shale in the Sydney Region, 
Australian Geomechanics Journal, December 1998 
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Table 1  Recommendations for Rock Breaking Equipment 

Distance from 
adjoining 
structure (m) 

Maximum Peak Particle Velocity 5mm/sec Maximum Peak Particle Velocity 
10mm/sec* 

Equipment Operating Limit (% of 
Maximum Capacity) 

Equipment Operating Limit (% 
of Maximum 

Capacity) 

1.5 to 2.5 Hand operated 
jackhammer only 

100 300 kg rock hammer 50 

2.5 to 5.0 300 kg rock hammer 50 300 kg rock hammer 

or 

600 kg rock hammer 

100 

 

50 

5.0 to 10.0 300 kg rock hammer 100 600 kg rock hammer 100 

Or  or  

600 kg rock hammer 50 900 kg rock hammer 50 

* Vibration monitoring is recommended for 10mm/sec vibration limit. 

At all times, the excavation equipment must be operated by experienced personnel, according to 
the manufacturer's instructions, and in a manner consistent with minimising vibration effects. 

Use of other techniques (e.g. chemical rock splitting, rock sawing), although less productive, 
would reduce or possibly eliminate risks of damage to adjoining property through vibration effects 
transmitted via the ground.  Such techniques may be considered if an alternative to rock breaking 
is necessary. If rock sawing is carried out around excavation boundaries in not less than 1m deep 
lifts, a 900 kg rock hammer could be used at up to 100% maximum operating capacity with an 
assessed peak particle velocity not exceeding 5 mm/sec, subject to observation and confirmation 
by a geotechnical engineer at the commencement of excavation. 

It should be noted that vibrations that are below threshold levels for building damage may be 
experienced at adjoining developments. 
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5.2 Batter Slopes 

Recommended maximum slopes for permanent and temporary batters are presented in Table 2 
below:  

Table 2  Recommended Maximum Batter Slopes 

Unit Maximum Batter Slope (H : V)  

Permanent Temporary 

Fill soils, natural sands 
and clays, maximum cut 
height 2.5m 

2 : 1 1 : 1 

Sandstone (above TC 
refusal) 

1.5 : 1 0.75 : 1 

Sandstone (at or below 
TC refusal) 

vertical * vertical * 

Vertical excavations should be inspected by a geotechnical engineer and remedial works carried 
out as required (e.g. shotcrete, rock bolting). Inspections should be carried out at every 2m 
maximum lift. 

5.3 Temporary and Permanent Retaining 

Where the above temporary and/or permanent batter slopes cannot be accommodated in the 
development or are not desired, temporary shoring and/or retaining walls will be required.  

Design of retaining walls will need to consider both long term (i.e. permanent) and short term (i.e. 
during construction) loading conditions, as well as the possible impact on adjoining 
developments. 

In the long term, the basement floor slab will provide bracing at the top of the wall and the 
basement floor slab will provide bracing at the bottom of the wall. Therefore, the basement 
retaining wall should be designed as a braced wall for the long term loading condition. 
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In the short term (i.e. during construction), where temporary excavations could be adopted for the 
site, the permanent retaining walls could be constructed without temporary shoring. However, 
where temporary shoring is required and is incorporated into the permanent basement support, 
the design of the basement retaining wall will depend on the method of construction adopted. It is 
likely that bottom up construction would be adopted for the site. Bottom up construction typically 
involves: 
 constructing the perimeter wall as either contiguous bored piles, cast insitu wall (e.g. 

geocast), or conventional soldiers installed in concreted pile sockets; 
 

propped (internal props); 
 excavating to basement subgrade level (installing horizontal walers and timber lagging if 

solider pile wall construction is adopted); 
 pouring the ground floor slab and proceeding upwards.  

If bottom-up construction is considered, we recommend the use of internal propped walls where 
the retained height is 2m or more, and either internal propped walls or cantilever walls where the 
retained height is less than 2m. 

Cantilever retaining walls may be designed for a lateral earth pressure coefficient (Ka) of 0.3 where 
they retained soils and where adjacent structures or buried services are located below the "zone of 
influence" of excavations. The "zone of influence" is defined as a line extending outwards and 
upwards at 45° from the base of the excavation or the top of the assessed Class 4 or better 
sandstone. Where adjacent structures and buried services are located above the "zone of 
influence", a Ka value of 0.5 is recommended. Piles for cantilever walls should be socketed below 
bulk excavation level by a depth at least equal to the retained height. 

Braced retaining walls may be designed for a uniform lateral earth pressure of 0.65 *  * H * Ka 
where  = unit weight of retained soil (say 18kN/m3), H = height of wall, and Ka = earth pressure 
coefficient (0.3 or 0.5 as per above). Piles for braced walls should be socketed at least 0.75m 

-  

5.4 Risk of Slope Instability 

A limited, preliminary level, risk assessment has been carried out for this site with regard to slope 
instability, using the methods of the AGS publication 2. In view of the 
early stages of the proposed development, only a generalised slope instability risk assessment is 
possible. This assessment should be re-evaluated during design development. 

The basis of the preliminary assessment undertaken for this site and important factors relating to 
slope conditions and the impacts of the development that commonly influence the risks of slope 

A . Further information is provided in Reference 2 as per the footnote. 

                                                        
2 Landslide Risk Management, Australian Geomechanics, Vol 42, No. 1, March 2007. 
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The preliminary assessment has been carried out by: 
 Consideration of the likely slope failure mechanisms and the likely initiating circumstances that 

could affect the elements at the site. 
 Risk to Property. For each slope failure mechanism, the likely consequences with respect to 

future development have been considered. The current assessed probability of occurrence of 
each event has been estimated on a qualitative basis. The consequences and probability of 
occurrence have been combined for each case to provide the risk assessment.  

 Risk to Life. The lack of project detail precludes a sensible quantitative assessment of the 
risk to life. A qualitative assessment only has been carried out at this stage.  

For the proposed development, slope instability risk arises due to the proposed excavations. The 
general potential hazards / events identified for this site include slumping of soil excavations, and 
wedge failure of rock excavations. 

Where the proposed basement excavations and other excavations are designed and constructed 
in accordance with the general recommendations provided in this report, it is envisaged that the 
outcome of such a development would be a Low risk with respect to property, and an 
Acceptable risk with respect to life. These risk levels would normally be acceptable to regulatory 
authorities. 

Further geotechnical input is required during design development and construction, to ensure that 
these risk levels are not exceeded. 

6. STATEMENT  RAIL CORRIDOR 

Where the proposed development is designed and constructed in accordance with the general 
recommendations provided above, it is considered that the impact on the adjoining rail corridor will 
be insignificant. 

     

Please contact us if you have any questions regarding this report or if you require further 
assistance. 
 
For and on behalf of 
Asset Geotechnical Engineering Pty Ltd 
 

 
 
Mark Bartel 
BE  MEngSc  MIEAust  CPEng 
Principal Geotechnical Engineer 
 
Encl: Information Sheets 
 Important Information about Your Slope Instability Risk Assessment 
 Figure 1  Site Locality 
 Figure 2  Regional Geology 
 Figure 3  Test Locations 
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H-!534H5-!/.!42M!./1-6!=-67.2!.6!.6,42374/3.2!B.6!.6!32!6-54/3.2!
/.! 42M!P4//-6! I-45/!J3/1! .6! 0.205873.27! -S=6-77-I! 32! /1-! 6-L

=.6/;!.6!B.6!42M!5.77!.6!I4P4,-!78BB-6-I!HM!42M!./1-6!=-67.2!
.6!.6,42374/3.2!463732,!B6.P!P4//-67!I-45/!J3/1!.6!0.205873.27!
-S=6-77-I! 32! /1-! 6-=.6/! D32058I32,! J3/1.8/! 53P3/4/3.2! P4//-67!
463732,!B6.P!42M!2-,53,-2/!40/!.6!.P3773.2!.B!*77-/!.6!B.6!42M!
5.77!.6!I4P4,-!78BB-6-I!HM!42M!./1-6!=46/M! 6-5M32,!8=.2! /1-!
P4//-67! I-45/! J3/1! .6! 0.205873.27! -S=6-77-I! 32! /1-! 6-=.6/GN!
$/1-6!=46/3-7!71.85I!2./!6-5M!8=.2!/1-!6-=.6/!.6!/1-!4008640M!
.6! 0.P=5-/-2-77! .B! 42M! 0.205873.27! 42I! 71.85I!P4O-! /1-36!
.J2! 32U8363-7! 42I! .H/432! 32I-=-2I-2/! 4IK30-! 32! 6-54/3.2! /.!
7801!P4//-67N!

.8:02)4!;!858!.6,)

*77-/!J355! 2./!H-! 534H5-! /.! 8=I4/-! .6! 6-K37-! /1-! 6-=.6/! /.! /4O-!
32/.! 400.82/! 42M! -K-2/7! .6! -P-6,-2/! 03608P7/420-7! .6! B40/!
.0086632,!.6!H-0.P32,!4==46-2/!4B/-6!/1-!I4/-!.B!/1-!6-=.6/N!!
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;08:.7)
!"#$%"&$'&"()' ' ' ' $*+,-,./"0'&"()'
*<! ! 48,-6!706-J!Y! ! (#! ! 24/8645!-S04K4/3.2!
*V! ! 48,-6!I6355!Y! ! ! '#! ! 142I!-S04K4/3.2!
XX! ! 6.55-6!Q!/630.2-! ! Z'! ! H40O1.-!H80O-/!
W! ! J471H.6-! ! ! #[! ! -S04K4/.6!H80O-/!
&%! ! 04H5-!/..5! ! ! V\! ! I.R-6!H54I-!
'*! ! 142I!48,-6! ! ! X! ! 63==-6!/../1!
V! ! I34/8H-!
Z! ! H54I-!Q!H542O!H3/!
]! ! ]LH3/!
%! ! %&LH3/!
Y!H3/!71.J2!HM!78BB3S!-N,N!*V]!
'
+"#/0('
(^+&;!(_;!A_;!'_!
!
!
,<//.28)
!"#$%"&$'&"()' ' ' ' $*+,-,./"0'&"()'
(! ! 235! ! ! ! ! (! ! 235!
^! ! P8I! ! ! ! <! ! 71.632,!
&! ! 04732,! ! ! ! Z! ! H-201-I!
(_! ! (_!6.I7!
!
!
-.20>4!18)
!
! 04732,!327/455-I!
!
! H466-5!J3/1I64J2!
!
!
!
6.80,?),5;/40,?)80,8,!
V! ! I37/86H-I!
Z! ! H85O!I37/86H-I!
`a?!! /132LJ455-I!74P=5-;!a?PP!I34P-/-6!
'A! ! 142I!=-2-/6.P-/-6!DOA4G!
<]! ! 71-46!K42-!/-7/!DOA4G!
V&A! IM24P30!0.2-!=-2-/6.P-/-6!DH5.J7!=-6!9??PP!=-2-/64/3.2G!
<A%!! 7/42I46I!=-2-/64/3.2!/-7/!
(Y! ! <A%!K458-!DH5.J7!=-6!C??PPG!
! ! Y!I-2./-7!74P=5-!6-0.K-6-I!
(0! ! <A%!J3/1!7.53I!0.2-!
X! ! 6-B8745!.B!V&A!.6!<A%)
)
)
<,-,),@;=.4,!
"W! W-55!,64I-I!,64K-57!42I!,64K-5L742I!P3S/86-7;!53//5-!.6!2.!B32-7N!
"A! A..65M!,64I-I!,64K-57!42I!,64K-5L742I!P3S/86-7;!53//5-!.6!2.!B32-7N!
"^! <35/M!,64K-57;!,64K-5L742IL735/!P3S/86-7N!
"&! &54M-M!,64K-57;!,64K-5L742IL054M!P3S/86-7N!
<W! W-55!,64I-I!742I7!42I!,64K-55M!742I7;!53//5-!.6!2.!B32-7N!
<A! A..65M!,64I-I!742I7!42I!,64K-55M!742I7;!53//5-!.6!2.!B32-7N!
<^! <35/M!742I;!742IL735/!P3S/86-7N!
<&! &54M-M!742I;!742IL054M!P3S/86-7N!
^+! )2.6,4230!735/7!.B!5.J!=547/303/M;!K-6M!B32-!742I7;!6.0O!B5.86;!735/M!.6!

054M-M!B32-!742I7N!
&+! )2.6,4230!054M7!.B!5.J!/.!P-I38P!=547/303/M;!,64K-55M!054M7;!742IM!

054M7;!735/M!054M7N!
$+! $6,4230!735/7!42I!.6,4230!735/M!054M7!.B!5.J!=547/303/MN!
^'! )2.6,4230!735/7!.B!13,1!=547/303/MN!
&'! )2.6,4230!054M7!.B!13,1!=547/303/MN!
$'! $6,4230!054M7!.B!P-I38P!/.!13,1!=547/303/MN!
A%! A-4/!P80O!42I!./1-6!13,15M!.6,4230!7.357N!
!
!
;.!,8<20)-.67!8!.6!
V! ! I6M!
^! ! P.37/!
W! ! J-/!
W=! ! =547/30!53P3/!
W5! ! 53U83I!53P3/!
!
!
-.6,!,806-@) ) ) ) 706,!8@)!670A!
]<! ! K-6M!7.B/!! ! ! ]+! ! K-6M!5..7-!
<! ! 7.B/!! ! ! ! +! ! 5..7-!
b! ! B36P!! ! ! ! ^V! ! P-I38P!I-27-!
</! ! 7/3BB! ! ! ! ! V! ! I-27-!
]</! ! K-6M!7/3BB!! ! ! ]V! ! K-6M!I-27-!
'! ! 146I!
bH! ! B634H5-!

925/:!-)4.9)
)
,$+B) ) ) ) )2$CD)

.&EF%) ) ))G'&F%!

=$H(I'%+FJ)
!!!!!!!!!!!!!!!!!!!!!O2.J2!!!!!!!!!!!!!!!!!!!!!!!!!=6.H4H5-!!!!!!!!!!!!!!!!!!!!!!!!!!=.773H5-!
)
)
G058:02!69) ) ) ) ) ,820698:!
[W! ! -S/6-P-5M!J-4/1-6-I! ! #+! ! -S/6-P-5M!5.J!
'W! ! 13,15M!J-4/1-6-I!! ! ]+! ! K-6M!5.J!
^W!! P.I-64/-5M!J-4/1-6-I! +! ! 5.J!
<W! ! 753,1/5M!J-4/1-6-I! ! ^! ! P-I38P!
bX! ! B6-71! ! ! ! ! '! ! 13,1!
! ! ! ! ! ! ! ! ]'! ! K-6M!13,1!
! ! ! ! ! ! ! ! #'! ! -S/6-P-5M!13,1!
!
2K7)LMN) ) !
c! 78P!.B!32/40/!0.6-!=3-0-7!d!>!S!I34P-/-6!!S!!9??!
! /./45!5-2,/1!.B!7-0/3.2!H-32,!-K4584/-I!
!
7010-8,)
'
.12$' ' ' ' ' ' +",./0(!
e%! ! T.32/!! ! ! ! 05! ! 05-42!
A%! ! =46/32,! ! ! ! 7/! ! 7/432-I!
<\! ! 71-46!R.2-! ! ! K-! ! K-2--6!
<^! ! 7-4P! ! ! ! 0.! ! 0.4/32,!
'
)%,2$' ' ' ' ' ' %$HOE(FJJ!
=5! ! =54246! ! ! ! =.! ! =.5371-I!
08! ! 086K-I! ! ! ! 75! ! 7530O-273I-I!
82! ! 82I854/32,! ! ! 7P! ! 7P../1!
7/! ! 7/-==-I!! ! ! 6.! ! 6.8,1!
36! ! 366-,8546!! ! ! K6! ! K-6M!6.8,1!
'
/0+&/0,./"0!
P-4786-I!4H.K-!4S37!42I!=-6=-2I308546!/.!0.6-!

5PP%FQ+'&+$(J?)6$&FJ)R),S"P$BJ)!""#$!"#$%#&'()&*+!
,-./-0123045!-2,32--632,!0.2785/42/7!

!
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5,TUVWXTYYZ)
<.357!42I!6.0O!46-!I-7063H-I!32!/1-!B.55.J32,!/-6P7;!J1301!46-!H6.4I5M!32!400.6L
I420-!J3/1!*<9@>fL9ggCN!!
!
,.!4)
)
;.!,8<20)-.67!8!.6)
8F%"! 7FJC%+#&+$(!
V6M! +..O7!42I!B--57!I6MN!&.1-73K-!42I!0-P-2/-I!7.357!46-!146I;!B634H5-!.6!

=.JI-6MN!`20-P-2/-I!,6428546!7.357!682!B6--5M!/16.8,1!/1-!142IN!
^.37/! b--57!0..5!42I!I46O-2-I!32!0.5.86N!&.1-73K-!7.357!042!H-!P.85I-IN!

"6428546!7.357!/-2I!/.!0.1-6-N!
W-/! *7!B.6!P.37/;!H8/!J3/1!B6--!J4/-6!B.6P32,!.2!142I7!J1-2!142I5-IN!
^.37/86-!0.2/-2/!.B!0.1-73K-!7.357!P4M!457.!H-!I-7063H-I!32!6-54/3.2!/.!=547/30!
53P3/!DWAG!.6!53U83I!53P3/!DW+G!hdd!P801!,6-4/-6!/142;!d!,6-4/-6!/142;!i!5-77!
/142;!ii!P801!5-77!/142jN!!
!
-.6,!,806-@).1)-.:0,!30),.!4,!
8F%"!! ! ! ,H)LD/'N) ) ) 8F%") ) ,H)LD/'N!
]-6M!7.B/!! ! i!9>! ! ! ! ]-6M!</3BB!!! 9??!k!>??!
<.B/!! ! ! 9>!k!>a! ! ! ! '46I! ! d!>??!
b36P!! ! ! >a!k!a?! ! ! ! b634H5-! ! !k!!
</3BB!! ! ! a?!k!9??!
!
706,!8@).1)9256<452),.!4,)
8F%"! ! ! 7F(J+&S)!(IF[LMN)) 8F%") ) 7F(J+&S)!(IF[)LMN!
]-6M!+..7-! ! i!9a! ! ! ! V-27-! ! fa!k!la!
+..7-! ! ! 9a!k!Ca! ! ! ! ]-6M!V-27-! dla!
^-I38P!V-27-! Ca!k!fa!
!
/528!-40),!\0)
6'"F! ! ! ,HPI+Q+J+$(!! ! ,+]F)L""N!
Z.85I-67! !! ! ! ! ! ! d!>??!
&.HH5-7!!! ! ! ! ! ! ! fC!k!>??!
"64K-5! ! ! 0.467-! ! ! ! >?!k!fC!
!! ! ! ! P-I38P!! ! ! f!k!>?!
!! ! ! ! B32-!! ! ! ! >NCf!k!f!
<42I! ! ! 0.467-! ! ! ! ?Nf!k!>NCf!
!! ! ! ! P-I38P!! ! ! ?N>!k!?Nf!
!! ! ! ! B32-!! ! ! ! ?N?@a!k!?N>!
<35/!m!&54M! ! ! ! ! ! ! i!?N?@a!
)
;!6.2)-.;/.6068,)
8F%"! ! ! /%$#$%&+$()PS);'JJ)
! ! ! ! C$'%JF)O%'+(FI) ) *+(F)O%'+(FI!
%640-! ! ! !an! ! ! ! !9an!
<.P-! ! ! a!k!>n! ! ! ! 9a!k!C?n!
)
,.!4)\.6!69!
+4M-67! ! ! &.2/328.87!-S=.786-7N!
+-27-7! ! ! V370.2/328.87!54M-67!.B!5-2/308546!714=-N!
A.0O-/7!! ! )66-,8546!3205873.27!.B!I3BB-6-2/!P4/-6345N!
!
,.!4)-0;068!69!
W-4O5M!! ! ! #4735M!H6.O-2!8=!HM!142IN!
^.I-64/-5M!! ! #BB.6/!37!6-U836-I!/.!H6-4O!8=!/1-!7.35!HM!142IN!
)
<,-,),@;=.4,!
,S"P$B!! ! 7FJC%+#&+$(!
"W! W-55!,64I-I!,64K-57!42I!,64K-5L742I!P3S/86-7;!53//5-!.6!2.!

B32-7N!
"A! A..65M!,64I-I!,64K-57!42I!,64K-5L742I!P3S/86-7;!53//5-!.6!

2.!B32-7N!
"^! <35/M!,64K-57;!,64K-5L742IL735/!P3S/86-7N!
"&! &54M-M!,64K-57;!,64K-5L742IL054M!P3S/86-7N!
<W! W-55!,64I-I!742I7!42I!,64K-55M!742I7;!53//5-!.6!2.!B32-7N!
<A! A..65M!,64I-I!742I7!42I!,64K-55M!742I7;!53//5-!.6!2.!

B32-7N!
<^! <35/M!742I;!742IL735/!P3S/86-7N!
<&! &54M-M!742I;!742IL054M!P3S/86-7N!
^+! )2.6,4230!735/7!.B!5.J!=547/303/M;!K-6M!B32-!742I7;!6.0O!

B5.86;!735/M!.6!054M-M!B32-!742I7N!
&+! )2.6,4230!054M7!.B!5.J!/.!P-I38P!=547/303/M;!,64K-55M!

054M7;!742IM!054M7;!735/M!054M7N!
$+! $6,4230!735/7!42I!.6,4230!735/M!054M7!.B!5.J!=547/303/MN!
^'! )2.6,4230!735/7!.B!13,1!=547/303/MN!
&'! )2.6,4230!054M7!.B!13,1!=547/303/MN!
$'! $6,4230!054M7!.B!P-I38P!/.!13,1!=547/303/MN!
A%! A-4/!P80O!42I!./1-6!13,15M!.6,4230!7.357N!

2.-^)
)
,07!;06852@)2.-^)8@/0)701!6!8!.6,)
2$CD)8S#F! ! 7F*+(+&+$(!DP.6-!/142!a?n!.B!6.0O!0.2737/7!.B!oNNG!
&.2,5.P-64/-! NNN!,64K-5!73R-I!Dd>PPG!B64,P-2/7N!
<42I7/.2-! NNN!742I!73R-I!D?N?f!/.!>PPG!,64327N!
<35/7/.2-! NNN!735/!73R-I!Di?N?fPPG!=46/305-7;!6.0O!37!2./!54P324/-IN!
&54M7/.2-! NNN!054M;!6.0O!37!2./!54P324/-IN!
<145-! NNN!735/!.6!054M!73R-I!=46/305-7;!6.0O!37!54P324/-IN!
!
45@02!69)
8F%"! 7FJC%+#&+$(!
^4773K-! (.!54M-632,!4==46-2/N!
A..65M!V-K-5.=-I! +4M-632,!T87/!K373H5-N!+3//5-!-BB-0/!.2!=6.=-6/3-7N!
W-55!V-K-5.=-I! +4M-632,!I37/320/N!X.0O!H6-4O7!P.6-!-4735M!=46455-5!/.!

54M-632,N!
!
,82<-8<20)
8F%"! ! ! ! ,#'C+(O)L""N) 8F%") ) ) ) ,#'C+(O!
%1325M!54P324/-I! ! if! ! ! ! ^-I38P!H-II-I! ! >??!k!f??!
+4P324/-I! ! ! f!k!>?! ! ! %130O5M!H-II-I! ! f??!k!>;???!
]-6M!/1325M!H-II-I! >?!k!f?! ! ! ]-6M!/130O5M!H-II-I! d!>;???!
%1325M!H-II-I! ! f?!k!>??!! !
!
,820698:)
8F%"! ! ! !J_`)L;/'N) ) ) 8F%") ) ) !J_`)L;/'N)
#S/6-P-5M!+.J! i?N?C! ! ! ! '3,1! ! ! 9N?!k!CN?!
]-6M!5.J!! ! ?N?C!k!?N9! ! ! ]-6M!'3,1! ! CN?!k!9?N?!
+.J!! ! ! ?N9!k!?NC!! ! ! #S/6-P-5M!'3,1! d9?N?!
^-I38P!! ! ?NC!k!9N?!
! ! ! ! ($%#p!)7a?!c!A.32/!+.4I!</6-2,/1!)2I-S!
!
G058:02!69)
8F%"! 7FJC%+#&+$(!
X-73I845!<.35! <.35!I-63K-I!B6.P!J-4/1-632,!.B!6.0Oq!/1-!P477!7/680/86-!

42I!78H7/420-!B4H630!46-!2.!5.2,-6!-K3I-2/N!
#S/6-P-5M!oNN! X.0O!37!J-4/1-6-I!/.!/1-!-S/-2/!/14/!3/!147!7.35!=6.=-6/3-7!

D-3/1-6!I3732/-,64/-7!.6!042!H-!6-P.85I-IGN!b4H630!.B!.63,3245!
6.0O!37!7/355!K373H5-N!

'3,15M!oNN! X.0O!7/6-2,/1!878455M!13,15M!0142,-I!HM!J-4/1-632,q!6.0O!
P4M!H-!13,15M!I370.5.86-IN!

^.I-64/-5M!oNN! X.0O!7/6-2,/1!878455M!P.I-64/-5M!0142,-I!HM!J-4/1-632,q!
6.0O!P4M!H-!P.I-64/-5M!I370.5.86-IN!

<53,1/5M!oNN! X.0O!37!753,1/5M!I370.5.86-I!H8/!71.J7!53//5-!.6!2.!0142,-!.B!
7/6-2,/1!B6.P!B6-71!6.0ON!

b6-71! X.0O!71.J7!2.!73,27!.B!I-0.P=.73/3.2!.6!7/43232,N!
!
7010-8)70,-2!/8!.6)
8S#F!
e.32/! *!786B40-!.6!0640O!406.77!J1301!/1-!6.0O!147!53//5-!.6!2.!

/-2735-!7/6-2,/1N!^4M!H-!.=-2!.6!05.7-IN!
A46/32,! *!786B40-!.6!0640O!406.77!J1301!/1-!6.0O!147!53//5-!.6!2.!

/-2735-!7/6-2,/1N!A46455-5!.6!78HL=46455-5!/.!54M-632,Q
H-II32,N!^4M!H-!.=-2!.6!05.7-IN!

<1-46-I!\.2-! \.2-!.B!6.0O!78H7/420-!J3/1!6.8,15M!=46455-5;!2-46!=54L
246;!086K-I!.6!82I854/32,!H.82I463-7!08/!HM!05.7-5M!
7=40-I!T.32/7;!71-46-I!786B40-7!.6!./1-6!I-B-0/7N!

<-4P! <-4P!J3/1!I-=.73/-I!7.35!D32B355G;!-S/6-P-5M!J-4/1-6-I!
3273/8!6.0O!D[WG;!.6!I37.63-2/-I!878455M!42,8546!B64,P-2/7!
.B!/1-!1.7/!6.0O!D06871-IGN!

,E'#F)
A54246! &.2737/-2/!.63-2/4/3.2N!
&86K-I! "64I845!0142,-!32!.63-2/4/3.2N!
`2I854/32,! W4KM!786B40-N!
</-==-I! $2-!.6!P.6-!J-55!I-B32-I!7/-=7N!
)66-,8546! ^42M!7146=!0142,-7!32!.63-2/4/3.2N!

2$HOE(FJJ!
A.5371-I! <132M!7P../1!786B40-N!
<530O-273I-I! "6..K-I!.6!7/634/-I!786B40-;!878455M!=.5371-IN!
<P../1! <P../1!/.!/.801N!b-J!.6!2.!786B40-!366-,85463/3-7N!
X.8,1! ^42M!7P455!786B40-!366-,85463/3-7!D4P=53/8I-!,-2-6455M!

i9PPGN!b--57!53O-!B32-!/.!0.467-!742I=4=-6N!
]-6M!X.8,1! ^42M!546,-!786B40-!366-,85463/3-7;!4P=53/8I-!,-2-6455M!

d9PPN!b--57!53O-!K-6M!0.467-!742I=4=-6N!!
-$'&+(O!
&5-42! (.!K373H5-!0.4/32,!.6!I370.5.8632,N!
</432-I! (.!K373H5-!0.4/32,!H8/!786B40-7!46-!I370.5.86-IN!
]-2--6! *!K373H5-!0.4/32,!.B!7.35!.6!P32-645;!/..!/132!/.!P-4786-q!

P4M!H-!=4/01M!
&.4/32,! ]373H5-!0.4/32,! 9PP!/130ON!%130O-6!7.35!P4/-6345!I-L

7063H-I!47!7-4PN!

,$+B)R)2$CD)8F%"J)!""#$!"#$%#&'()&*+!
,-./-0123045!-2,32--632,!0.2785/42/7!

!
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1. BASIS OF THE ASSESSMENT 
 
This assessment is based on a visual inspection of the property and also 
the immediate adjoining land. Limited subsurface investigation may also 
have been undertaken as part of this appraisal. Slope monitoring has not 
been carried out within or adjacent to the property for the purposed of this 
appraisal. The opinions expressed in this report are based on our relevant 
local experience. 
 
Our conclusions on the stability of the land are presented in the framework 
of the Australian Geomechanics Society�’s risk classification system, which 
is described in the attachments to the report. 
 
The property is within an area where landslip and/or subsidence have 
occurred, or where there are risks that slope instability may occur. Impor-
tant factors relating to slope conditions and the impact of development 
which commonly influence the risks of slope instability are discussed 
herein. 
 
An owner�’s decision to acquire, develop or build on land within an area 
such as this involves the understanding and acceptance of a level of risk. 
It is important to recognise that soil and rock movements are an ongoing 
geological process, which may be affected by development and land 
management within the site or on adjoining land. Soil and rock move-
ments may cause visible damage to structures even where the risk of 
slope failure is considered low. This report is intended only to assess the 
risk of slope failure, apparent at the time of inspection. 
 
Our opinion is provided on the present risk of slope instability for the land 
specifically referenced in the title to this report. Foundations suitable for 
future building development are discussed in relation to slope stability 
considerations. Limited foundation advice may be provided. If so, advice 
is intended to guide the footing design for the proposed development. 
However, this report is not intended as, is not suitable for, and must not be 
used in lieu of a detailed foundation investigation for final design and 
costing of foundations, retaining walls or associated structures.  
 
2. IMPORTANT FACTORS 
 
2.1 Limitations of the Assessment Procedure 
 
The assessment procedures carried out for this appraisal are in accor-
dance with the recommendations of the AGS March 2000 Landslide Risk 
Management Concepts and Guidelines, and with accepted local practice. 
 
The following limitations must be acknowledged:-  

the assessment of the stability of natural slopes requires a great 
degree of judgment and personal experience, even for experienced 
practitioners with good local knowledge;  
the assessment must be based on development of a sound geo-
logical model; slope processes and process rates influencing land 
sliding or landslide potential will vary according to geomorphologic 
influences;  
the likelihood that land sliding may occur on a given slope is gener-
ally hard to predict and is associated with significant uncertainties;  
different practitioners may produce different assessments of risk;  
actual risk of land sliding cannot be determined; risk changes with 
time;  
consequences of land sliding need to be considered in a rational 
framework of risk acceptance;  
acceptable risk in relation to damage to property from landslide 
activity is subjective; it remains the  
responsibility of the owner and/or local authority to decide whether 
the risk is acceptable; the geotechnical practitioner can assist with 
this judgment;  
the extent and methods of investigation for assessment of landslide 
risk will be governed by experience, by the perceived risk level, and 
by the degree to which the risk or consequences of land sliding are 
accepted for a specific project;  
the assessment may be required at a number of stages of the pro-
ject or development; frequently (due to time or budget constraints 
imposed by the client) there will be no opportunity for long-term 
monitoring of the slope behaviour or groundwater conditions, or for 
on-going opportunity for the slope processes and performance of 
structures to be reviewed during and after development; such limi-
tations should be recognised as relevant to the assessment.  

 
 

2.2 Slope Instability 
 
In the Sydney Basin region, natural slope instability is mostly confined to 
the talus or colluvial material, but in some cases occurs in the residual 
clay soil overburden. The underlying bedrock on natural slopes, even in 
highly weathered form, is generally stable. Exceptions can occur and are 
known, particularly in the Illawarra and Newcastle regions.  
 
In most of the reported slope failures in the Sydney Basin region, the 
cause of failure may be traced to one of the following factors:  
i. interference with natural drainage features 
ii. introduction of additional water to the area 
iii. excavation or removal of soil or rock from the toe (bottom) of the 

slope 
iv. addition of soil or rock to the top of the slope.  
 
There have been some slope failures with no immediately apparent cause 
and it is our opinion that these failures resulted from natural changes in 
the groundwater conditions in the slope during or some time after very 
heavy or prolonged periods of rainfall.  
 
Continuing or intermittent down slope soil movement is an on-going natu-
ral geological process. It may be modified (accelerated or slowed) by the 
activities of man. Such movements become of concern when their magni-
tude or rate has the potential to threaten the integrity of man-made im-
provements or threaten life or safety. A broad assessment of slope stabil-
ity risk is presented in this report and it should be recognised there is 
always a possibility that unpredicted slope movements can occur.  
 
Developments can be designed to tolerate, or be isolated from, the effects 
of minor slope movements. Geotechnical assessment and design input, 
and monitoring will usually be required for such purposes.  
 
 In the case of creeping hill slopes, design that isolates the structure from 
the effects of slope creep is preferable. For example, retaining walls 
should be separated from the house structure so that if they move be-
cause of soil creep or other slope influences, the movements are not 
transmitted to the house. Where this cannot be achieved for the design, 
significant strengthening of the structure and/or its foundations, or other 
measures to modify the potential for slope movements, or the capacity of 
the structure to accommodate slope movements, will be required.  
 
2.3 Development on Slopes 
 
2.3.1 General  
 
Some risk of slope instability is always attached to the development of 
land on slopes formed on talus and colluvium, and on residual soils. 
Guidelines for hillside construction and examples of good practices for 
hillside developments are provided with the assessment undertaken and 
reported herewith. 
 
2.3.2 Effects of Construction on Slope Stability 
 
The stability of apparently stable land may be adversely affected by vari-
ous activities on the land or in the vicinity, as follows:  

the diversion of surface water onto the land by new roads, houses, 
landscaping, or other construction activities,  
the placing of filling either above or beside the land,  
the excavation or removal of soil or rock from the area below 
(downhill) of the land,  
the construction of absorption areas for stormwater or effluent, or 
other systems whereby liquids are introduced into the soil and rock.  

 
2.3.3 Effects of Drainage on Slope Stability 
 
Good surface and subsurface drainage will usually improve the stability of 
a slope. Where a new structure, modifications to an existing structure or 
landscaping is proposed on a slope, it is highly likely that some form of 
surface or subsurface drainage will be required to maintain or improve the 
stability of the slope.  
 
All proposed construction, developments or alterations on slopes should 
be reviewed by a geotechnical engineer to assess the effect on slope 
stability and to assess the required drainage.  
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