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Attention:  Mr M Rigoni  

RE: Thirroul Plaza, Lawrence Hargrave Drive, Thirroul NSW 

Geotechnical Assessment for Proposed Removal of Vegetation 

Dear Mark, 

At your request, Terra Insight Pty Ltd (Terra) has reviewed the proposal to remove several trees located on 
an embankment west of 303-304 Lawrence Hargrave Drive, Thirroul (locally known as Thirroul Plaza and 
hereafter referred to as the Site).  

The trees of concern, proposed for removal, are located on an embankment between the retaining wall and 
the railway lines as shown on the attached plan in Appendix A.  Of the trees to be removed, five (5) trees are 
located within the railway corridor (marked as 1,3,7, 12 and 35 on the plan provided in Appendix A) and four 
are located within the property (marked as trees 2, 13, 22 and 32).  Several additional trees are identified as 
exempt and are to be removed from the embankment (marked as trees 15, 19, 20, and 27).  It is understood 
the trees are to be removed to ensure that roots from these trees do not impact the proposed development.  
It is noted that the trees are located at an elevation of at least 1.2m above the current ground level of the car 
park.  

The site was inspected with photographs taken (refer Appendix B).  Inspection of the site shows the 
following:  

• The Illawarra Railway is located to the west of the site.  It is located on a near level terrace which 
extends at least 6m from the nearest rail towards the site to a fence line located west of the site’s 
boundary.  The fence line does not appear to be on the site’s western boundary for most of the site. 

• At the fence line, the terrace is supported by an embankment comprised of a slope and a retaining wall.  
• The slope falls from the fence line, towards the site’s western boundary, and continues into the site.  

The sloping part of the embankment varies in height from about 0.5m on the northern part of the site to 
about 4.2m high on the southern portion of the site.  However, generally, the slope is about 1 to 3.5m 
high.  The slope is battered at about 65 degrees locally where the slope is over steepened on the 
southern and northern most edges of the slope, but is generally battered at about 25 to 30 degrees 
along most of the slope (e.g. battered at about 1V:1.8H to 2.0m).  The fall in height on the slope occurs 
over about 4.5 to 5m from the fence line to the top of the retaining wall.   

• Along most of the western site boundary, is an existing retaining wall of about 0.5 to 1.2m in height.  
This wall shows some minor signs of rotation near articulation joints especially near trees, but is 
generally in good condition.   

• The combined height of the slope and retaining wall is about 1.0 to 4.7m, but typically about 2 to 3.0m 
in height. 
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Geotechnical Assessment for Proposed Removal of 

Vegetation 

The proposed development of the site shows a contiguous wall will be installed near the western site 
boundary.  This wall will be constructed in stages and plans show the wall will be located 6m from the site’s 
western boundary.  Between the wall and the site boundary an in situ on site stormwater storage devise 
(OSD) will be constructed.  

The proposed works along the northern boundary of the site are likely to require removal of the current 
retaining wall and could be designed to facilitate provision of additional support to the slope to the west.  
This assessment has not considered this potential benefit.   However, it is noted that removal of the existing 
retaining wall (which currently supports the slope) without short term support is likely to have a greater 
impact on the stability of the slope than removal of the trees.  Removal of this existing wall if required, will 
need to be considered in the construction methodology for the works. Where this is considered during 
temporary works, relaxation of the slope is unlikely to have an impact on the railway line. 

The trees are typically located at least 6m from the nearest rail. In addition, the fall in slope from the rail to 
the toe of the retaining wall is generally about 3 to 4m in height occurring over a distance of at least 11m 
from the railway line.   The slope generally is battered at 1V:1.8 to 2H which is overly steep for long term 
stability of a clay soil embankment.  Consequently, it is assessed that the trees currently located on the slope 
will be assisting the stability of the slope in respect to reduction in pore water pressures and in terms of root 
reinforcement.  Although some of these trees will be removed, many trees will remain on the slope.   

Based on the site geometry, the nearest railway line is not deemed to be within the zone of influence of 
localised excavations which may be required to remove trees for the adjacent slope.  If the slope was to fail, 
such failure is therefore deemed unlikely to impact the nearest railway line and is most likely to be localised 
to the existing slope, potentially regressing a few metres into state rail land. However, it is noted that such a 
failure is only likely to occur where the trees are removed and the slope remains without remediation for an 
extended period of time (eg long term permanent case). 

It should be noted that removal of the trees and works for the contiguous piles wall and OSD will result in 
short term impacts on the slope.  Once works are complete, the slope can be revegetated or reprofiled to a 
more stable slope behind OSD and contiguous piled wall, thereby increasing the long-term stability of the 
slope.  Given the proximity of the trees near the railway line, it is expected that removal of the trees may 
assist with reduction in shrink swell movements along the embankment. 

In summary: 

• Removal of the trees is unlikely to impact the short-term stability of the slope.  The stability of the slope 
is more likely to be impacted by removal of the existing retaining wall (if required) to facilitate 
construction of the new bored pile contiguous wall (or similar) and the OSD.  

• Failure of the slope which could impact the nearby railway line is unlikely to occur during short term 
conditions post the removal of several select trees.  However, there is the potential that a localised 
failure could occur given extreme conditions (eg high rainfall etc) within the slope itself which may 
require subsequent remedial works.  

• Removal of the trees may result in a long-term reduction in the stability of the slope if remedial works 
are not included.  These remedial works could include revegetation of the slope or reprofiling of the 
slope behind the OSD. 

• Failure of the slope post removal of the trees is unlikely to immediately and directly impact on the 
nearest railway lines, which are locate at least 6 m remote from the crest of the slope.  However, if such 
failures do occur and are not addressed, they could retrogress towards the nearest railway line 
requiring a greater scope of remediation. 
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• As is common practice, it is recommended that monitoring of the railway line closest to the 
development is undertaken and extended at least 50 to 100m either side of the site.   A baseline reading 
should be undertaken monthly for a period of at least three months prior to the works commencing.  

This report should be read in conjunction with the guidance ‘your report’ provided in appendix C. Should you 
have any questions please contact the undersigned.   

For and on behalf of Terra Insight 

 
Karen Gates  
Principal Engineer/ Director 
CPEng MIEaust BEng MEngSc(Geot) MEnvMgt MBA 
Attachments: 
   Appendix A:  Your Report 

Appendix B:  Site Images  
   Appendix C:   Your Report 
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Appendix A: Plan of proposed tree removal 
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Appendix B: Site Images 
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Photograph 1: View of southern portion of embankment (embankment 4.7m height behind Coles Building) 

looking towards trees 7, 12 and 13 

 

Photograph 2: View of middle portion of embankment looking north-west. 

Trees 19, 

20 and 22 

to be 

removed 

Trees 19, 

20 and 22 

to be 

removed 

Trees 7, 

12 and 13  

to be 

removed 
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Photograph 3: View of middle portion of embankment looking north looking at palms 26 and 27 

 

Photograph 4: View of northern portion of embankment 

Tree 32 

Tree 2 and 3 to 

be removed 
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Photograph 5: View of rotation of wall near articulation joints 

 

Photograph 6: View of bowing of northern portion of the wall.  

Wall bowing 

around Tree 32 



 
 

 
 

 

 TERRA20-056 Let 1 Rev1 
30 March 2021 

 

Thirroul Plaza, Lawrence Hargrave Drive, Thirroul NSW 

Geotechnical Assessment for Proposed Removal of 

Vegetation 

 

Photograph 7: View of over steepened part of the site on northern part of western boundary. 
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Appendix C: Your Report 
 



Your 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. 

 

These notes have been prepared to help you understand the advice provided in Your Report and its limitations. 

Your Report is based on what you tell us 

Your Report has been developed based on the information you have provided such as the scope and size of your project.  It applies only 
to the site investigated.  If there are changes to the proposed works, then the advice provided within Your Report may need to be 
reviewed 

Your Report is written with your needs in mind 

The advice provided within Your Report is also not relevant to another purpose other than that originally specified at the time the report 
was issued.  Please seek advice from Terra Insight before you share Your Report with another third party – except for the purpose for 
which the report was written. 

Terra Insight assumes no responsibility and will not be liable to any other person or organisation for, or in relation to, any matter dealt with 
or conclusions expressed in the report, or for any loss or damage suffered by any other person or organisation arising from matters dealt 
with or conclusions expressed in Your Report.  

Your Report is based on what we observed  

The advice provided within Your Report assumes that the site conditions, revealed through selective point sampling (undertaken in 
accordance with normal practices and standards) at a particular point in time, are indicative of the actual conditions on your site.  
However, the nature of the materials underlying your site is affected by natural processes and the activity of man.  Under no 
circumstances can it be considered that these findings represent the actual state at all points. The subsurface conditions may vary 
significantly on the other parts of the site, particularly where no nearby sampling and testing work has been carried out.  

As a result conditions on your site can change with time; they can also vary spatially.  As a result, the actual conditions encountered may 
differ from those detailed within Your Report.  Although nothing can be done to change the actual site conditions which exist, steps can be 
taken to gain a better understanding of the subsurface conditions underlying your site and reduce the potential for unexpected conditions 
to be encountered  

The advice within Your Report also relies on interpretation of factual information based on judgement and opinion and has a level of 
uncertainty attached to it.  Only Terra Insight 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 the details of your project have 
changed, the site conditions have changed or a significant amount of time as elapsed since our report was written, the advice provided 
within Your Report may need to be reviewed. 

Your Report has been written by a Professional 

The report has been prepared using accepted procedures and practices of the consulting profession at the time it was prepared, and the opinions, 
recommendations and conclusions set out in the report are made in accordance with generally accepted principles and practices of that profession. 

Your Report is better when it is kept together 

Your Report presents all the findings of the site assessment and should not be copied in part or altered in any way.  Keeping Your Report 
intact reduces the potential for yourself or other design professionals to misinterpret the report.  

Your Geo-Environmental Report  

If Your Report is for geotechnical purposes only, it will not relate any findings, conclusions, or recommendations about the potential for 
hazardous materials to exist at the site unless you have specifically asked us to do so. If your report is written for Geo-Environmental purposes 
the following should be noted in addition to the above: 

 Advancements in professional practice regarding contaminated land and changes in applicable statues and/or guidelines may affect the validity of this 
report. Consequently, the currency of conclusions and recommendations in Your Report should be verified if you propose to use this report more than 
6 months after its date of issue;  

 Your Report is based on information gained from environmental conditions (including assessment of some or all of soil, groundwater, vapour and 
surface water) and supplemented by reported data of the local area and professional experience. The assessment has been scoped with 
consideration to industry standards, regulations, guidelines and your specific requirements, which includes budget and timing;  

 The characterisation of site conditions is an interpretation of information collected during assessment, in accordance with industry practice.  Any 
interpretation in Your Report is not a complete description of all material on or in the vicinity of the site, due to the inherent variation in spatial and 
temporal patterns of contaminant presence and impact in the natural environment.   

 We may have relied on data and other information provided by you and other qualified individuals in preparing Your Report.  We have not verified the 
accuracy or completeness of such data or information except as otherwise stated in Your Report. For these reasons Your Report must be regarded as 
interpretative, in accordance with industry standards and practice, rather than being a definitive record. 

 For each purpose, a tailored approach to the assessment of potential soil and groundwater contamination is required. In most cases, a key objective is 

to identify, and if possible quantify, risks that both recognised and potential contamination posed in the context of the agreed purpose.  If the proposed 

use of the site changes, the assessment may no longer be valid and will need to be reviewed. 


