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1 INTRODUCTION 

This report presents the results of a limited scope geotechnical assessment for the proposed 

development at 73 Gardeners Road, Eastlakes, NSW. A site location plan is presented on the 

attached Figure 1. The assessment was commissioned by Jane Freeman of Architectus Group Pty 

Ltd (AG) by signed ‘Acceptance of Proposal’ form dated 22 June 2017. The commission was on 

the basis of our proposal (Ref P28577ZH Eastlakes dated 4 May 2017). 

 

To assist with our assessment, we have been supplied with the following information: 

 

1. A survey plan (Drawing No. 118382500 Rev 00, dated 25 May 2017) prepared by Cardno; 

2. An unreferenced ‘Draft Master Concept’ plan prepared by AG dated 6 July 2017.  The plan 

shows two sites, of which ‘Site 2’ comprises the subject site. ‘Site 1’ (No. 75 Gardeners 

Road) bounds the subject site to the west; and  

3. Borehole logs (EL01 to EL45 and SS01 and SS02, dated 1 May 2015) and a Sample 

Location Plan prepared by CH2M Hill.  The boreholes were drilled on the neighbouring site 

(‘Site 1’) to the west. 

 

The purpose of the geotechnical assessment was to complete a walkover inspection of the site and 

to map relevant surface features and to review the provided CH2M Hill borehole logs and 

subsurface information from previous nearby geotechnical investigations carried out by 

JK Geotechnics. Based on the above, we present our preliminary comments and recommendations 

to address the likely range of geotechnical issues and constraints for the proposed development.   

 

JK Geotechnics carried out a geotechnical assessment for the neighbouring site (‘Site 1’) to the 

west of the subject site and the results were presented in our report (Ref 28577ZTHrpt dated 

10 August 2015). We understand that ‘Site 1’ may also be developed in the future with residential 

buildings underlain by basements. 

 

2 PROPOSED DEVELOPMENT 

We understand that the proposed development is at a ‘Draft’ Master Plan stage and exact details 

are currently not available.  

 

The outline of the proposed development site is shown on the attached Figure 2. 
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We understand that the proposal seeks to rezone the site to allow redevelopment for residential 

uses at a later stage, following the sites divestment by Sydney Water. This will be subject to a future 

Development application by others at a later stage. A master plan development has been prepared 

to inform the proposed planning controls for the site and this is the subject of this report. 

 

Based on our discussions with staff from AG and Sydney Water during the walkover inspection and 

with reference to the provided unreferenced ‘Draft Master Concept’ plan, we understand that the 

development is likely to comprise construction of several residential apartment buildings each up 

to fourteen storeys high underlain by one, two or possibly even three basement levels. The 

proposed basement finished floor levels and extents have not been indicated and this is subject to 

further detailed design and assessment at a later stage. 

 

For the purpose of this report, we have assumed that excavation to a maximum depth of 9m below 

existing grade will be required for construction of the proposed basements and that the proposed 

excavations may extend to, or relatively close to, the site boundaries.   

 

We have not been provided with any structural loads, however, we assume that the loads could be 

in the moderate to high range. 

 

3 ASSESSMENT PROCEDURE 

3.1 Walkover Inspection 

On 6 July 2017 our Senior Associate level Geotechnical Engineer (Adrian Hulskamp) carried out a 

walkover inspection of the topographic, surface drainage and geological conditions of the site and 

its immediate environs. Mapping of the primary geotechnical features identified on, or in close 

proximity to, the site was carried out and is presented on Figure 2, which is based on the provided 

survey plan.  

 

Our observations of the western creek bank, as described in Section 4 below, were mostly carried 

out from within the Lakes Golf Course public car park to the east of the subject site.    

 

Figure 3 presents details of the geotechnical mapping terms and symbols used on Figure 2.  Slope 

angles were measured using a hand held clinometer and the dimensions of features which were 

accessible were tape measured, otherwise they were estimated. The feature locations shown on 

Figure 2 are approximate only and, should any of these features be critical to the proposed 

development, we recommend they be located more accurately using instrument survey techniques. 
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Specific subsurface investigations, laboratory testing and assessment of potential contamination of 

the subsurface soils and groundwater were beyond the scope of this assessment. 

 

3.2 Desktop Review of Available Subsurface Information 

The walkover inspection was supplemented by a review and search of relevant geotechnical and 

geological information in our database, as well as a review of the provided CH2M Hill borehole logs.  

 

4 SITE OBSERVATIONS 

The following should be read in conjunction with the attached Figure 2.  

 

The site is located within relatively flat to slightly undulating topography. The site is trapezoidal in 

shape and is approximately 160m to 190m long (north-south) and approximately 65m to 88m wide 

(east-west). Gardeners Road bounds the site to the north.  The site itself is relatively flat.  

 

At the time of the walkover inspection, the site was used by Sydney Water as a maintenance depot.  

A large concrete and metal warehouse was located towards the middle of the site. The ground floor 

of the warehouse comprised an on-grade concrete floor slab. A two storey office building adjoined 

the eastern side of the warehouse building. Both the warehouse and office building appeared to be 

in good external condition, based on a cursory inspection from within the site. The ground surface 

surrounding the warehouse and office building was generally covered with concrete and asphaltic 

concrete pavements, which were in good condition. There were also areas around the perimeter of 

the site which were covered with grass and garden beds, which contained small to medium sized 

trees. A small brick ‘Pump House’ building was located towards the north-western corner of the site 

and appeared to be in good external condition. A small electrical ‘kiosk’ was located at the far 

north-western corner of the site, just off Gardeners Road.  The eastern and southern sides of the 

‘kiosk’ platform was supported by an approximate 1m high concrete block retaining wall, which was 

in good condition.   

 

The Sydney Water ‘Dial Before You Dig’ plan of the site indicates a 250mm diameter Cast Iron (CI) 

sewer main passes below the western and central portions of the site.  The two maintenance holes 

within the site had invert depths of either 6m or 6.2m below existing grade. There was also a 250mm 

diameter sewer rising main which passed below the north-western corner of the site and terminated 

below the aforementioned brick ‘Pump House’ building. The plan does not indicate the invert depth 

of the sewer rising main. 
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The neighbouring site located off the northern end of the western site boundary (No. 75 Gardeners 

Road) was mostly vacant, with the exception of a small brick house, which was set back 

approximately 5m from the common boundary. A detailed description of this neighbouring site was 

presented in our geotechnical report (Ref 28577ZTHrpt dated 10 August 2015). However, we note 

though that the former buildings previously described on the neighbouring site to the west had been 

demolished.  

 

The Lakes Golf Course, which generally comprised vacant areas covered by grass and patchy 

vegetation, bound the site to the south-west, south and east. In some areas, however, the 

vegetation was dense, which limited our observations across the common boundaries. A creek ran 

adjacent to the entire length of the eastern site boundary.  There was water estimated to be less 

than approximately 1m deep in the base of the creek. The western bank of the creek which ranged 

between approximately 3m and 5m high abutted the eastern boundary of the subject site and 

generally graded between approximately 15° and 40°. The western creek bank was often obscured 

by dense vegetation, though where the vegetation was sparse, sandy soils were exposed. Scour 

and erosion along the toe of the creek banks was evident. The crest of the western creek bank was 

generally supported by a timber retaining wall to a maximum height of approximately 1m, which in 

some areas was in poor condition. The timber retaining wall was located just outside the eastern 

site boundary. Several concrete stormwater pipes daylighted within the western creek bank. 

Erosion was evident around and below the headwalls of some of the pipe outlets. The toe of the 

creek bank adjacent to the northern end of the site was supported by a brick retaining wall to a 

maximum height of approximately 2m and appeared to be in good condition. The creek extended 

below Gardeners Road to the north through a culvert. 

   

5 ANTICIPATED SUBSURFACE CONDITIONS 

The 1:100,000 Geological Map of the Sydney indicates the site is underlain by freshwater swamp, 

which comprises ‘peat, sandy peat and mud’ but close to the surrounding transgressive dunes, 

which comprise 'marine' sands of Quaternary age.   

 

Based on the subsurface conditions encountered in the closest CH2M Hill boreholes drilled on the 

neighbouring site to the west, several previous investigations carried out on nearby sites located 

within approximately 600m to the east and west of the site and our site observations, we anticipate 

that the subsurface conditions at the site may comprise the following: 

 

• Sandy fill of variable, but generally limited (less than 1m) thickness. 
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• The upper subsurface profile may comprise ‘soft’ soils such as peats and clays as well as sand, 

though we expect the soils at depth to comprise fine to medium grained sand/silty sand. The 

density of the sands is expected to increase with depth to at least medium dense and possibly 

dense and very dense.  

• Groundwater could range between less than 2m deep on the eastern side of the site adjacent 

to the creek to greater than 6m depth on the western side of the site. 

• Bedrock is unlikely to be encountered within at least 20m depth, possibly deeper. 

 

6 PRELIMINARY COMMENTS AND RECOMMENDATIONS 

6.1 Geotechnical Investigation 

Once the architectural drawings are available, we recommend that a site specific geotechnical 

investigation be completed to assess the subsurface conditions for each proposed building.  As a 

guide, the geotechnical investigations should include, but not be limited to, the following: 

 

• Completion of Cone Penetration Testing (CPT); 

• Drilling of boreholes for subsequent laboratory soil testing; 

• Completion of groundwater seepage analysis to assess groundwater pumping volumes, 

suitable embedment depth(s) of the basement shoring systems and the potential 

groundwater drawdown outside the basement excavations;  

• Sampling of the groundwater to assess its quality for disposal purposes; and 

• Provide site specific comments and recommendations on geotechnical issues relevant to 

the proposed development. 

 

We also recommend that a detailed geotechnical assessment be carried out on the western creek 

bank to the east of the site to assess its stability and provide advice on stabilisation measures, if 

appropriate.  

 

From experience, we expect the groundwater seepage analysis will be required by Water NSW 

who will most likely be a consent authority for development on the subject site.  

 

We would be pleased to prepare a proposal for the geotechnical investigations, detailed creek 

assessment and groundwater seepage analysis at the appropriate time. 
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6.2 Geotechnical Issues and Constraints 

Based on the anticipated subsurface conditions and our experience in this area of Sydney, the likely 

range of geotechnical issues that will need to be addressed in the design and construction of the 

proposed development are assessed to be as follows: 

 

Excavation Conditions and Techniques 

• Prior to the commencement of excavation, reference should be made to the Safe Work Australia 

‘Code of Practice – Excavation Work’ dated July 2015. 

 

• Council may require a dilapidation survey on the Gardeners Road pavement. Should there be 

structures present on the neighbouring site to the west at the time of demolition and excavation, 

then dilapidation surveys should also be carried out on any structures located within 30m of any 

proposed excavation.  

 

• Prior to the commencement of excavation, we recommend that a detailed services search be 

carried out across the site. The details should then be plotted onto a survey plan for future 

reference. 

 

• Where excavation extends below an existing buried service, temporary propping of the buried 

services may be required, so as to prevent damage to the services as a result of the excavation. 

Alternatively, the buried service may require diversion, prior to the commencement of, or in 

association with, excavation. 

 

• A waste classification will need to be assigned to any soil excavated from the site prior to offsite 

disposal. Subject to the appropriate testing, material can be classified as Virgin Excavated 

Natural Material (VENM), General Solid, Restricted Solid or Hazardous Waste.  Analysis takes 

seven to 10 working days to complete, therefore, an adequate allowance should be included in 

the construction program unless testing is completed prior to construction.  If contamination is 

encountered, then substantial further testing and associated delays should be expected.  

We strongly recommend that this issue is addressed prior to the commencement of excavation 

on site. 

 

• Following dewatering, where required, bulk excavation to a maximum depth of 9m is expected 

to encounter soil and may readily be completed using buckets fitted to hydraulic excavators. If 

there are buildings presented to the west, then we note that sudden stop/start movements of 

tracked equipment should be avoided, so as to reduce the transmission of ground borne 
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vibrations which may cause damage to the buildings, boundary walls and paved surfaces. The 

potential damage may arise from adverse vibrations and/or settlement of the ground due to the 

vibrations. 

 

Excavation Support 

• Where the site geometry permits, and provided the depth of excavation does not exceed 3m, 

we consider temporary batter slopes through the soil profile feasible above the groundwater 

level. The temporary batter slopes should be provisionally cut no steeper than 1 Vertical (V) in 

1.5 Horizontal (H) subject to geotechnical inspection and provided all surcharge loads are kept 

well away from the crest of the temporary batters.   

 

• Where the excavation extends to, or close to, the site boundaries or where the excavation depth 

exceeds 3m, the sides of the excavation will need to be supported by an engineer designed 

shoring system, which must be installed prior to the commencement of excavation. Suitable 

shoring systems may comprise secant pile walls, contiguous pile walls, sheet pile walls or cutter 

soil mixing (CSM) slurry walls. We note that contiguous pile walls will only suitable for 

excavations above the groundwater table. 

 

• The shoring system must be founded with sufficient embedment below bulk excavation level to 

satisfy stability, piping and founding considerations. To reduce deflections, the shoring system 

may need to be anchored and/or braced internally, as excavation proceeds. Careful control of 

the construction sequence will be required to reduce potential movements. 

 

• For progressively propped or anchored shoring systems, where minor wall movements can be 

tolerated (for example, adjacent to the Gardeners Road street frontage and provided there are 

no movement sensitive buried services present), a uniform rectangular earth pressure 

distribution of 6H (kPa) should be adopted for the soil profile, where H is the retained height. 

For progressively propped or anchored shoring systems located in areas that are sensitive to 

lateral movement (for example, walls which are adjacent to movement sensitive buried services 

or adjacent to existing buildings, such as the brick ‘Pump House’), a uniform rectangular earth 

pressure distribution of 8H (kPa) should be adopted for the soil profile, where H is the retained 

height. Any surcharge (including construction loads, traffic, inclined backfill surfaces etc.) 

affecting the walls should be allowed for in the design using an ‘at rest’ (Ko) earth pressure 

coefficient of 0.6. A bulk unit weight of 20kN/m3 should be assumed for the soil profile above 

the groundwater and 10kN/m3 for below the groundwater. 
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• Hydrostatic pressures also need to be considered in the wall design and these are additional 

to the earth pressure recommendations above. Particular attention needs to be given to the 

hydrostatic pressures during dewatering as differential water pressures will occur and will have 

a significant impact on the wall stability and loads.   

 

• If anchors are to extend below a neighbouring property, then permission from the neighbouring 

property owner must obtained prior to installation.   

 

• The piling contractor may require a working platform, prior to the commencement of piling. The 

design of such a platform depends on the loading from the piling rig and the platform material 

used, as well as the subgrade material properties. Therefore, the working platform design 

cannot be completed until the platform material is selected and a specific piling rig nominated.  

We can complete a piling rig working platform design at the appropriate time, if requested. 

 

Dewatering 

• If groundwater is present within the depth of excavation then in order to maintain a ‘dry’ 

excavation during construction, internal dewatering will be required. We expect that dewatering 

will be carried out using a spear point system or well system. 

 

• If there are buildings present on the neighbouring site to the west, then we forewarn that any 

uncontrolled lowering of groundwater levels may cause settlement of the nearby structures, 

unless those structure are fully suspended off piled footings. It will be essential that 

groundwater levels are adequately monitored during dewatering to reduce the potential for 

damage to nearby buildings. 

 

• If there are buildings present on the neighbouring site to the west, survey monitoring of the 

buildings may be warranted to confirm that no untoward settlement of the buildings has 

occurred as a result of the dewatering.  

 

• Approvals will be required from Water NSW for temporary dewatering. 

 

• We recommend that the dewatering contractor’s proposed dewatering methodology be 

reviewed by the geotechnical engineer, prior to implementation to confirm its suitability. 
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Footings 

• Based on the expected moderate to high column loads, we recommend that the proposed 

buildings be uniformly supported on either piled footings or a piled raft slab.  

 

• Suitable pile types may include continuous flight auger (cfa) piles or steel (helix) screw piles.  

 

• Steel and concrete durability testing should be carried out. 

 

• Allowable end bearing pressures for pile design will be a function of the pile diameter, founding 

depths, strength/density of the founding material and presence of groundwater.  

 

Basement Floor Slabs 

• Where the proposed basement is located above the groundwater table, then we expect that an 

on-grade floor slab will be appropriate. The subgrade should be proof rolled with a large static 

smooth drum roller of at least 10 tonnes deadweight with the final pass carried out under the 

direction of an experienced geotechnical engineer for the detection of unstable or soft areas. 

Heaving areas should be locally removed down to a stable base and replaced with engineered 

fill. Possible alternatives to stripping the full depth of the heaving areas must be provided by 

the geotechnical engineer during the proof rolling inspection, if appropriate.  

 

• Alternatively, if the proposed basement will be located below the groundwater table, then the 

basement floor slab will need to be designed as a ‘tanked’ structure to resist the uplift 

pressures. Care must be taken with the detailing and construction of the waterproofing at the 

interface between the floor slab and basement walls, as well as any penetrations through the 

floor slab.  

 

External Pavements 

• For external pavements the subgrade at design subgrade level must be proof rolled as per our 

comments above.  For preliminary design purposes, a subgrade CBR value of 3% is applicable 

for a clay subgrade and 7% for sand subgrade.  The actual design CBR value must be confirmed 

by laboratory CBR tests on subgrade samples, prior to final design of the pavement.  
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7 GENERAL COMMENTS 

Occasionally, the subsurface conditions may be found to be different (or may be interpreted to be 

different) from those expected. Variation can also occur with groundwater conditions, especially 

after climatic changes. If such differences appear to exist, we recommend that you immediately 

contact this office. 

 

The recommendations presented in this report include specific issues to be addressed during the 

construction phase of the project. As an example, special treatment of soft spots may be required 

as a result of their discovery during proof-rolling, etc. In the event that any of the construction phase 

recommendations presented in this report are not implemented, the general recommendations may 

become inapplicable and JK Geotechnics accept no responsibility whatsoever for the performance 

of the structure where recommendations are not implemented in full and properly tested, inspected 

and documented. 

 

This report provides preliminary advice only on geotechnical aspects for the proposed civil and 

structural design and is subject to completion of a site specific geotechnical investigation. As part 

of the documentation stage of this project, Contract Documents and Specifications may be prepared 

based on our report. However, there may be design features we are not aware of or have not 

commented on for a variety of reasons. The designers should satisfy themselves that all the 

necessary advice has been obtained. If required, we could be commissioned to review the 

geotechnical aspects of contract documents to confirm the intent of our recommendations has been 

correctly implemented. 

 

This report has been prepared for the particular project described and no responsibility is accepted 

for the use of any part of this report in any other context or for any other purpose. If there is any 

change in the proposed development described in this report then all recommendations should be 

reviewed. Copyright in this report is the property of JK Geotechnics. We have used a degree of 

care, skill and diligence normally exercised by consulting engineers in similar circumstances and 

locality. No other warranty expressed or implied is made or intended. Subject to payment of all fees 

due for the investigation, the client alone shall have a licence to use this report. The report shall not 

be reproduced except in full. 
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JK Geotechnics (JK) for its Client, and is intended for the use only by that Client. 
 
This Report has been prepared pursuant to a contract between JK and its Client and is 
therefore subject to: 

a) JK’s proposal in respect of the work covered by the Report; 

b) the limitations defined in the Client’s brief to JK; 

c) the terms of contract between JK and the Client, including terms limiting the liability of 
JK. 
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must not rely on this Report, except with the express written consent of JK which, if given, 
will be deemed to be upon the same terms, conditions, restrictions and limitations as apply 
by virtue of (a), (b), and (c) above. 
 
Any third party who seeks to rely on this Report without the express written consent of JK 
does so entirely at their own risk and to the fullest extent permitted by law, JK accepts no 
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1 INTRODUCTION 

This report presents the results of a geotechnical assessment for the proposed development at 

75 Gardeners Road, Eastlakes, NSW.  The assessment was commissioned by Ms Jane Freeman 

of Architectus Group Pty Ltd by signed ‘Acceptance of Proposal’ form.  The assessment was 

completed in accordance with our proposal, Ref: ‘P40788ZH’, dated 2 July 2015. 

 

To assist with our assessment, we have been supplied with the following information: 

 

1. A survey plan (Reference No. 150721, dated 4 August 2015) prepared by Linker Surveying. 

2. An unreferenced and undated proposed subdivision plan prepared by Sydney Water. 

3. Borehole logs (EL01 to El45 and SS01 and SS02, dated 1 May 2015) and a Sample 

Location Plan prepared by CH2M. 

 

The purpose of the geotechnical assessment was to complete a walkover inspection to map 

relevant surface features and to review the supplied CH2M borehole logs and subsurface 

information from previous geotechnical investigations we have completed on a nearby site.  Based 

on our observations and review of the above subsurface information, we provide our preliminary 

comments and recommendations on excavation conditions and support, retaining walls, 

dewatering, footings, basement level on-grade floor slabs and further geotechnical input.   

 

2 PROPOSED DEVELOPMENT 

The proposed development is currently at a Master Plan stage, so exact details have not been 

provided to us.  However, the approximate outline of the proposed development site is shown on 

the attached Figure 1. 

 

Based on our discussions with staff from Architectus Group, we understand that the development 

is likely to comprise construction of several multi-storey residential apartment buildings underlain 

by up to two basement car parking levels.  The extent and finished floor levels of the proposed 

basement basements have not been indicated.  

 

For the purpose of this report, we have assumed that excavation to a maximum depth of about 6m 

below existing grade will be required for construction of the proposed basements and that the 

excavations may extend to the site boundaries.   
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We have not been provided with any structural loads, however, we assume that the loads could be 

in the moderate to high range. 

 

3 ASSESSMENT PROCEDURE 

3.1 Walkover Inspection 

The geotechnical assessment included a walkover inspection of the topographic, surface drainage 

and geological conditions of the site and its immediate environs by a Senior Associate Geotechnical 

Engineer (Adrian Hulskamp) on 20 July 2015. Mapping of the primary geotechnical features 

identified on site was carried out and is presented on Figure 1, which is based on the supplied 

survey plan.   

 

Figure 2 presents details of the geotechnical mapping terms and symbols used in Figure 1.  Slope 

angles were measured using a hand held clinometer and the dimensions of features which were 

accessible were tape measured, otherwise they were estimated.  The feature locations shown on 

Figure 1 are approximate only and, should any of these features be critical to the proposed 

development, we recommend they be located more accurately using instrument survey techniques. 

 

Specific subsurface investigations, laboratory testing and assessment of potential contamination of 

the subsurface soils and groundwater were beyond the scope of this assessment. 

 

3.2 Desktop Review of Available Subsurface Information 

We have supplemented our walkover inspection by a review and search of relevant geotechnical 

and geological information in our data-base.  We have also been supplied with CH2M borehole 

logs.  

 

Jeffery and Katauskas (now trading as JK Geotechnics) has completed a previous geotechnical 

investigation at the nearby Eastlakes Shopping Centre, which is located approximately 400m to the 

west of the site.   
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4 SITE DESCRIPTION 

The following site description should be read in conjunction with the attached Figure 1. 

 

The site is located within the relatively flat to slightly undulating topography.  Gardeners Road and 

Slattery Place bound the site to the north and west, respectively.  The site is approximately 250m 

long (east-west) and between about 35m and 80m wide (north-south).  The Lakes Golf Course 

which was located to the south was generally covered by grass and patchy vegetation.   

 

At the time of the walkover inspection, the site was occupied by a nursery (‘Gardens R Us’) 

business.  There were several single storey structures scattered around the site which were 

generally of timber and weatherboard construction.  The ground surface within the site was 

generally flat to gently sloping.  However, just inside the central portion of the southern site 

boundary, the ground sloped down towards the golf course between about 15° and 20°.  This slope 

appeared to be a sand ‘dune’ and was generally covered with dense vegetation.  The ground 

surface within the site was often covered with asphaltic concrete (AC) and concrete pavements, 

but in many areas the ground surface was unsealed.  The pavement surfaces were generally in 

poor condition with numerous cracks and potholes present.  Several medium to large trees were 

scattered across the site, particularly towards the western end of the site. 

 

Several retaining walls were observed, including timber ‘Koppers’ log walls within the south-eastern 

and north-western corners of the site.  Retained heights were typically up to about 2m.  The 

‘Koppers’ log retaining wall at the north-western corner of the site adjacent to the easement was in 

poor condition, with several timber soldiers and panels leaning over by up to about 20° from the 

vertical. 

 

The site along the central and eastern ends of the northern site boundary was supported by a 

concrete crib retaining wall to a maximum height of about 1.6m.  The wall appeared to be in good 

condition, based on a cursory inspection from Gardeners Road.  The retained ground surface within 

the site appeared to have been raised by filling over a width of about 10m back from the crib wall.  

 

Towards the western end of the site there was a gully feature.  Along the base of the gully was a 

drainage easement which contained ponding water.  Where the soils were exposed in the base of 

the easement, the soils had a ‘boggy’ and ‘clayey’ appearance.  There was no safe access on foot 

to the base of the gully.  At the north-western and north-eastern sides of the easement were 

concrete headwalls which surrounded reinforced concrete pipes (RCP), which ranged between 

450mm and 1200mm diameter.  The RCP appeared to drain from below Gardeners Road.  The 
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easement itself appeared to drain towards the golf course to the south.  The sides of the easement 

were supported by low height dilapidated timber ‘koppers’ log and sandstone block retaining walls. 

 

The neighbouring site to the east was occupied by a single storey brick house.  Ground surface 

levels across the common boundary were similar.  

 

5 ANTICIPATED SUBSURFACE CONDITIONS 

The 1:100,000 Geological Map of the Sydney indicates the majority of the site is underlain by 

transgressive dunes, which comprise 'marine' sands of Quaternary age.  However, the map 

indicates that the western end of the site where the gully feature is present is underlain by 

freshwater swamp, which comprises ‘peat, sandy peat and mud’. 

 

Based on the subsurface conditions encountered in the CH2M boreholes, our previous 

investigations completed at the nearby Eastlakes Shopping Centre, and our site observations, we 

anticipate that the subsurface conditions at the site may comprise the following: 

 

• Sandy fill of variable thickness across the site.  The CH2M boreholes suggest the fill may be up 

to about 2m deep.  Inclusions such as sandstone gravel and cobbles are present within the fill. 

• The natural soils are expected to comprise predominantly fine to medium grained sand and silty 

sand.  The density of the subsurface profile is expected to increase with depth to at least 

medium dense and possibly dense and very dense.  

• At the western end of the site within the gully feature, peat and sandy clay is expected at 

relatively shallow depth. 

• Groundwater is expected between depths of about 1.2m and 8.4m below existing surface levels.  

Hence groundwater may be at, or very close to, ground surface level within the gully and 

deepest just behind the crest of the sand ‘dune’ feature within the central portion of the site. 

• Bedrock is unlikely to be encountered at this site within at least 20m depth, possibly deeper. 
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6 PRELIMINARY COMMENTS AND RECOMMENDATIONS 

6.1 Geotechnical Investigation 

Once the architectural drawings are available, we recommend that a site specific geotechnical 

investigation be completed to assess the subsurface conditions.  The investigation should include 

completion of Electrical Friction Cone Penetration (EFCP) tests, as well as boreholes for recovery 

of samples for subsequent laboratory tests. 

 

EFCP testing involves continuously pushing a testing probe with a conical tip into the soil profile 

using the hydraulic rams of the EFCP rig.  Measurements of the end resistance of the cone tip and 

the frictional resistance of a separate sleeve located directly behind the cone are made during the 

testing.  We note that EFCP testing does not provide sample recovery.  The subsurface material 

identification, including material strength/density, is by interpretation of the test results using 

empirical correlations.   

 

We would be happy to prepare a proposal, if requested. 

 

6.2 Geotechnical Issues and Constraints 

Based on the anticipated subsurface conditions and our past experience in this, and similar areas, 

of Sydney, the likely range of geotechnical issues that will need to be addressed in the design and 

construction of the proposed development are assessed to be as follows: 

 

• The existing buildings, structures and retaining walls will need to be carefully demolished, as 

there is the potential to damage, de-stabilise and/or remove support from neighbouring 

buildings, paved surfaces and buried services.   

 

• Council may require a dilapidation survey on the adjoining road pavements.  Dilapidation 

surveys are also recommended for all neighbouring properties if they lie within the zone of 

influence of the proposed excavations.  The zone of influence of the excavations may be defined 

as a horizontal distance of ‘2H’ from the excavations, where ‘H’ is the depth of the excavations 

in metres.   

 

• Prior to the commencement of excavation, we strongly recommend that a detailed services 

search be carried out across the site.  The details should then be plotted onto a survey plan for 

future reference. 
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• Reference should be made to Section 7 of this report for guidance on the offsite disposal of soil 

and groundwater.   

 

• Prior to the commencement of excavation, reference should be made to the Safe Work Australia 

‘Code of Practice – Excavation Work’ dated July 2014. 

 

• Bulk excavations to a maximum assumed depth of 6m will encounter the soil profile and may 

be readily completed using buckets fitted to hydraulic excavators.  We note that sudden 

stop/start movements of tracked equipment on this site should be avoided, so as to reduce the 

transmission of ground borne vibrations which may cause damage to neighbouring buildings, 

boundary walls and nearby paved surfaces.  The potential damage may arise from adverse 

vibrations and/or settlement of the ground, due to the vibrations.    

 

• Following dewatering, if required, and where the site geometry permits, we consider temporary 

batter slopes through the soil profile feasible.   The temporary batter slopes should be cut no 

steeper than 1 Vertical (V) in 1.5 Horizontal (H), provided all surcharge loads are kept well away 

from the crest of the temporary batters.   

 

• If the excavations extend to, or close to, the site boundaries, the sides of the excavation will 

need to be supported by an engineer designed shoring system, which must be installed prior to 

the commencement of excavation.  Suitable systems may comprise secant pile retaining walls, 

contiguous pile retaining walls, steel sheet pile retaining walls or cutter soil mixing (CSM) slurry 

walls.  We note that contiguous pile walls will only suitable for excavations above the 

groundwater table. 

 

• The shoring system piles must be founded with sufficient embedment below bulk excavation 

level to satisfy stability and founding considerations and will need be installed prior to the 

commencement of excavation.  To reduce deflections, the shoring system will need to be 

anchored and/or braced internally, as excavation proceeds.  Careful control of the construction 

sequence will be required to reduce potential movements. 

 

• If ground anchors are to extend below neighbouring properties, then permission from 

neighbouring property owners must obtained prior to installation.   
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• Dewatering will be required where the excavations extend below the groundwater table.  Due 

to the expected relatively high permeability of the natural sand profile, it is likely that dewatering 

could be carried out using a spear point system or well system. 

 

• The proposed basements are expected be relatively large in plan area.  Discharge from the 

drainage system could be significant and therefore a dewatering license may need to be 

obtained from the relevant authorities, such as the DPI Water, to allow temporary dewatering 

and discharge.  Limits are imposed on the amount of discharge allowed and analysis of the 

likely discharge volume is expected as part of the approval process.  This will require the 

installation of standpipes to monitor groundwater levels and infiltration testing to assess the 

permeability of the subsoil profile.  Based on those results, the groundwater inflow into the 

basements may be estimated.  If the permissible limit for permanent discharge cannot be met, 

tanked basements would be required, such that the basement walls and slab are designed to 

resist hydrostatic uplift forces.  A groundwater investigation and seepage analysis would be 

required to assess the permeability of the subsoil profile and to estimate likely discharge 

volumes.  Such investigation can only be completed once the plan extent and depth of the 

basements are known.   

 

• Based on the expected moderate to high column loads, we recommend that the proposed 

buildings be uniformly supported on piled footings.  Due to the presence of groundwater and 

sandy subsoils, suitable pile types would include continuous flight auger (CFA) piles or steel 

(helix) screw piles. If steel screw piles are used, consideration must be given to potential 

long-term corrosion.  Allowable end bearing pressures for pile design will be a function of the 

pile diameter, founding depths, density of the founding material and presence of groundwater.  

 

• We expect that in most areas of the site, the basement floor slabs may be constructed as a 

slab-on-grade.  However, if a basement is proposed close to the gully, the basement floor slabs 

may need to be designed as suspended due to the expected presence of weak and 

compressible soils, such as peat and ‘soft’ clay.  Where a slab-on-grade is proposed, we 

recommend that the subgrade be proof rolled with a large static roller.  The final pass of 

proof rolling should be carried out under the direction of an experienced geotechnical engineer 

for the detection of unstable or soft areas. Heaving areas should be locally removed down to a 

stable base and replaced with engineered fill.  Possible alternatives to stripping the full depth of 

the heaving areas must be provided by the geotechnical engineer during the proof rolling 

inspection, if appropriate.  For tanked basements, proof rolling of the subgrade may not be 

necessary as the uplift forces will control the slab design.   
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• For external pavements, the subgrade must be proof rolled, as per our comments in the 

paragraph above.  For preliminary design purposes, a subgrade CBR value of 3% is applicable 

for clayey subgrade and 7% for sandy subgrade.  The actual design CBR value must be 

confirmed by laboratory CBR tests on the subgrade.  

 

• Suitable materials for use as engineered fill comprise well graded granular materials such as 

crushed sandstone.  Alternatively, excavated sandy soils may be suitable for reuse as 

engineered fill provided they are free of organic matter and do not contain particle sizes greater 

than 75mm.  Compaction should be carried out in maximum 200mm thick loose layers to a 

density ratio of at least 98% of Standard Maximum Dry Density (SMDD) or an ID of 75%, 

whichever is appropriate. 

 

• The piling contractor is likely to require a working platform, prior to the commencement of piling 

works.  The design of such a platform depends on the loading from the piling rig, the track width, 

the material used for the platform, as well as the subgrade material properties.  As such design 

of the working platform cannot be completed until the platform material is selected and a specific 

piling rig nominated.  The effects of excavations for construction of the working platform on the 

shoring system and dewatering must be given due consideration. 

 

• We note the presence of the easement at the western end of the site.  Further advice must be 

obtained from either a civil or hydraulic engineer with respect to construction either within, or 

immediately adjacent to, the easement. 
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7 GENERAL COMMENTS 

Occasionally, the subsurface conditions may be found to be different (or may be interpreted to be 

different) from those expected.  Variation can also occur with groundwater conditions, especially 

after climatic changes.  If such differences appear to exist, we recommend that you immediately 

contact this office. 

 

A waste classification will need to be assigned to any soil excavated from the site prior to offsite 

disposal.  Subject to the appropriate testing, material can be classified as Virgin Excavated Natural 

Material (VENM), General Solid, Restricted Solid or Hazardous Waste.  If the natural soil has been 

stockpiled, classification of this soil as Excavated Natural Material (ENM) can also be undertaken, 

if requested.  However, the criteria for ENM are more stringent and the cost associated with 

attempting to meet these criteria may be significant.  Analysis takes seven to 10 working days to 

complete, therefore, an adequate allowance should be included in the construction program unless 

testing is completed prior to construction.  If contamination is encountered, then substantial further 

testing (and associated delays) should be expected.  We strongly recommend that this issue is 

addressed prior to the commencement of excavation on site. 

 

This report has been prepared for the particular project described and no responsibility is accepted 

for the use of any part of this report in any other context or for any other purpose.  If there is any 

change in the proposed development described in this report then all recommendations should be 

reviewed. Copyright in this report is the property of JK Geotechnics.  We have used a degree of 

care, skill and diligence normally exercised by consulting engineers in similar circumstances and 

locality.  No other warranty expressed or implied is made or intended.  Subject to payment of all 

fees due for the investigation, the client alone shall have a licence to use this report.  The report 

shall not be reproduced except in full. 
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1. INTRODUCTION 

Sydney Water engaged Architectus to prepare a Master Plan for land at 73 and 75 Gardeners 
Road, Eastlakes for the purposes of informing a Planning Proposal which seeks to amend the 
current planning controls for the site to allow residential development and supporting land uses.  

Sydney Water are in the process of divesting surplus land to allow re-development and improved 
utilisation of this land within the Sydney Metropolitan area.  

In order to test and demonstrate the suitability of the site for the proposed land uses, a Master Plan 
has been prepared by Architectus and considered by Northrop Consulting Engineers. This master 
plan identifies that the site should be developed for residential with supporting land uses such as 
small scale shops, retail or similar uses. The proposal will enable the future re-development of both 
sites resulting in approximately 744 units, 1,417 parking spaces and a range of building heights 
between 6-14 storeys.  No approval is sought for the Master Plan at this stage as it simply seeks to 
evidence that the proposed changes to the planning controls are appropriate. 
 
The proposed Master Plan is shown in Figure 1 below.  
 

 
Figure 1: Proposed Site Layout 
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Any future development of the site will be subject to future development applications lodged with 
Council. Our review of the Master Plan has identified that the site is suitable for the proposed land 
uses as residential and supporting commercial / retail land uses. 

The investigations for this Stormwater Report primarily focused on the following objectives: 

• Outline existing site hydrology 
• Outline existing flooding constraints 
• Identify existing stormwater infrastructure within the vicinity of the proposed site. 
• Identify upgrade works and options to existing stormwater infrastructure as part of the proposed 

development 
• Identify risk and engineering challenges associated with the proposed development and outline 

recommendations. 
 
2. EXISTING SITE CONDITIONS  

 
2.1. Site Description  

The project extents incorporates Site 1 located at 75 Gardeners Road and Site 2 located at 73 
Gardeners Road, Eastlakes, NSW. The sites are situated within The Botany Council Local 
Government Area (LGA). The total site area is approximately 2.7 Ha or 27,000m2. 
 
The site is bounded by Gardeners Road and residential areas to the north and Eastlakes Golf Club 
to the immediate south, which drains to Botany Wetlands. The site is bounded by Sydney Water 
Drainage assets along the eastern and western extents.  
 

 
 
Figure 2: Existing Site Conditions 

 
 
 
 

s 
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s 
Site 2 
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Along the western extent of site 1 at 75 Gardeners Road, two Sydney Water stormwater pipes 
drain into open channels that intersect the site in a north-south alignment. Immediately 
downstream of the site the open channels converge and enter back into closed culvert and a 
Gross Pollutant Trap (GPT) - Rocla CDS unit.  Ultimately this flow discharges via a pipe into the 
chain of ponds within the golf course. 
 
The existing depot site at 73 Gardeners Roads is mostly impervious and drains via multiple 
stormwater outlets directly into an existing Sydney Water channel which drains along the eastern 
boundary of the site. The stormwater channel also drains into the larger pond system within the 
golf course.  
 
3. CATCHMENT CONTEXT 

 
3.1. Upstream Catchment 

 
The upstream stormwater catchments draining to the existing stormwater channels bounding the 
site are shown in Figure 3, and have the following characteristics:  
 
 Urban Residential catchment 
 Relatively flat topography grading gradually to the south.  
 Gardeners Road represents a mounded barrier to flow by rising above the surrounding 

streets.   
 Stormwater pipes drain beneath Gardeners Road and into the site at 75 Gardeners Road. 
 Drainage infrastructure generally in poor condition 
 
 

 
Figure 3: Upstream catchment 
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3.2. Site Catchments 

The existing site at 75 Gardeners Road has four distinct drainage sub catchments as shown in 
Figure 4.  Drainage to the southeast is not clearly defined and Sydney Water have advised of the 
presence of a 600mm Stormwater pipe in this area, however, it was not picked up in the site 
survey. 
 

 
 
Figure 4: Approximate site sub catchments plan (75 Gardeners Road) 

 
The existing site at 73 Gardeners Road has four distinct drainage sub catchments as shown in 
Figure 5. The site is drained via piped stormwater outlets to the existing Sydney water channel that 
drains along the eastern boundary of the site. 
 

 
Figure 5: Approximate site sub catchments plan (73 Gardeners Road) 

 
 

Existing Sydney 
Water stormwater 
channel 

Existing stormwater 
outlets from site 
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3.3. Downstream Catchment 

Downstream of the site has the following characteristics: 
 
 Open channels drain into Eastlakes Golf Course 
 Site sits at northern extent of Botany Wetlands (with an adopted Plan of Management, PoM) 
 Site sits on land called Botany Water Reserve 
 Significance of Botany Wetlands 

− Largest coastal freshwater wetland system in the Sydney region 
− Important wildlife habitats for EECs and migratory water birds 
− Listed on State Heritage Register and Directory of Important wetlands in Australia 
− Subject to State and Commonwealth legislation 
− Important function is stormwater conveyance and flood storage 
− Relevant PoM Targets: 

− Maintain and enhance water quality – GPT performance, SIGNAL 
macroinvertebrate scores 

− Manage infrastructure in good working order 
− Relevant PoM Action: 

− Repair/Replace defective GPT 
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4. SYDNEY WATER ASSETS 
 
Sydney Water’s asset database details for the site are shown in Figures 6 and 7 below.  Note the 
following characteristics, with numbers representing the items shown and described below: 
 
 Two 1,200mm diameter concrete pipes enter the site from Gardeners Road (1) 
 These two pipes discharge into two open channels, which then merge into one channel, 

before entering a 1,300x1,300mm culvert (2) 
 A third 1,200mm concrete Stormwater pipe joins the culvert at the CDS-style GPT.  Sydney 

Water state that the GPT is problematic and not particularly effective at trapping pollutants 
because it is on a shallow grade and there is no hydraulic head driving the flow through to 
make it effective.  Therefore it is in bypass for much of the time. (3) 

 A fourth pipe enters the site from Slattery Place but its size and exact location and 
connection point are unknown.  Two potential locations are shown. (4)    

 Downstream of the GPT, a 1,500mm concrete pipe discharges water into the golf course 
pond (5) 

 No Council assets picked up, some minor pipes share the culvert headwall at the upstream 
inflow (6) 

 Sewer is also present with a 225mm clay pipe beneath the open channel (7) 
 
 

 
Figure 6: Sydney Water Hydra Plot for site, marked with locations of key assets for 75 Gardeners Road 
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 Existing 225mm dia. sewer main (8) 
 Sydney Water Depot (9) 
 10,000mm wide x 1,520 deep open stormwater channel (C) drains along eastern boundary of 

site at 73 Gardeners Road (11) 
 

 
Figure 7: Sydney Water Hydra Plot for site, marked with locations of key assets for 73 Gardeners Road 

 
 
5. FLOODING 

Northrop has reviewed the available Catchment and Flood Planning information provided by 
Botany Council and Sydney Water for 73-75 Gardeners Road, Eastlakes and provide the following 
comments relevant to flooding: 

Site 1 (75 Gardeners Road)  
 
 The stormwater channels within 75 Gardeners Road are inundated by greater than 2m flood 

depth.  Surrounding areas are also affected with lesser depths.  Any access via Slattery 
Place is inundated to 150mm depth. 

 Upstream of Gardeners Road flooding occurs over a relatively large area, with 11 residential 
properties showing inundation in the 1-2m depth range.   

8 

8 

9 

10 
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Gardeners Road 



 

| 9 

 
Sydney Water advise, and Google Earth time sequenced imagery shows that landscaping of the 
golf course occurred between 2007-2009.  This may have resulted in the placement of fill below 
the open channel on the site, and thereby preventing the escape of flood flows overland to the 
pond downstream. 
 

Site 2 (73 Gardeners Road)  
 
 Site 2 (73 Gardeners Road) is located in the floodplain of an existing stormwater channel is 

also subject to minor overland flooding in the 1% AEP event.  
 Flood mapping shows the existing site is flood affected. Flood depths vary between 150-

300mm across low points in the existing carpark. Survey identifies these existing low points 
in the site at 19m AHD.  

o 1% AEP flood levels approx. 18m AHD in adjacent waterway causes site drainage 
system to back up and pond within the site. 

o 1% AEP flood levels within the site as drainage backs up is approx. 19m AHD  
 

 Filling within the floodplain for proposed buildings, podium, basement carpark, etc. will need 
to offset by cutting / lowering of finished levels elsewhere in the site to offset loss to flood 
storage.  

 Flood affected areas = approx. 3,500m2 (150mm deep), flood storage to be offset = approx. 
525m3 

 
Figure 8 shows flood extents as determined by WMA Water for the catchment that includes the lots 
at 73 - 75 Gardeners Road.   
 

 
Figure 8: Modelled flood levels/extents 73 - 75 Gardeners Road (1% AEP Event) Source: WMA Water, 2015  

 
 
 

Site 2 at 73 
Gardeners Road 

Site 1 at 75 
Gardeners Road 



 

| 10 

 
Figure 9: Modelled flood depths/extents 75 Gardeners Road and its upstream catchment (1% AEP Event) 
Source: WMA Water, 2015 

 

 
Figure 10: Modelled flood depths/extents 73-75 Gardeners Road and its upstream catchment (1% AEP 
Event) Source: WMA Water, 2015 

 
5.1. Flood Management Measures 

Site 1 (75 Gardeners Road)  
Ideally any solution developed for 75 Gardeners Road should accommodate or allow for flood 
mitigation both on the site, and upstream of Gardeners Road.  WMA Water have modelled various 
flood solutions and the results in relation to flood depths and extents are shown in the Report. 
They concluded that amplification or duplication of the western conduit under Gardeners Road 
would have a beneficial effect. 

 

Site 1 
Lot 75 

Site 2 
Lot 73 

Site 1 
Lot 75 
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Site 2 (73 Gardeners Road)  

The proposed communal open space areas proposed along the Sydney Water channel (eastern 
boundary) covers an area approximately 2,500m2. Reducing existing levels across these extents 
(by approx. 220mm) would sufficiently offset loss to flood storage. 

 
5.2. Flood planning levels at 73 Gardeners Road 

Flood planning levels will be dictated by Council’s Development Control Plan and in accordance 
with the NSW Floodplain Development Manual (2005) 

 
 Habitable floor levels to be 1% AEP flood level (RL 19m) + 500mm freeboard = 19.5m AHD 
 Basement driveway entry to be set at a min 1% AEP flood level + 500mm freeboard  = 

19.5m AHD 
 
 

5.3. Flooding Response 
  
The subject sites are affected on the eastern and western peripheries by Overland Flow in the 1% 
AEP flood event. The master plan has attempted to respond to existing flood conditions by locating 
buildings outside of the flood prone areas where possible and minor encroachments / earthworks 
in flood affected areas would be subject to a detailed Flood Impact Assessment following any 
detailed design as part of any future Development Application for the site. 
 
Flood Planning Levels are achievable for both 73 and 75 Gardeners Road and these levels offer:  
 

 A clear delineation between the 1% AEP flood prone land and the ‘built’ development  
 portion  

 A reduction in risk of flooding for the car park. Basement access is provided above the car  
 park itself. In this regard the entrance to the basement parking is given an allowance of  
 freeboard higher than the 1% AEP flood level 
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6. WESTERN DRAINAGE EASEMENT 
 
The assets in the western drainage channel are shown in Plates 1-4. 
 

  
Plate 1: Eastern arm of channel Plate 2: Western arm inflow 

  
Plate 3: Arm confluence and outflow Plate 4: Eastern arm inflow 

 
The following defines the channel characteristics: 
 
 Note from previous section that the channel is flood affected 
 The channels have stable banks comprising grouted sandstone, and vegetated earth with 

occasional timber retaining structures 
 The channel has no vegetation in the base and is dominated by stormwater sediment 

deposition, containing organic matter, which anecdotally decomposes to yield odours.  Gross 
pollutants litter the channel base. 

 The channel base is very unsightly with the combination of muddy sediments and gross 
pollutants.   

 Vegetation is on the channel banks is typically introduced, likely to be environmental weeds. 
 A grove of mature Melaleuca trees is situated on a spur of land which separates the two 

inflow channels 
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Architectus advise that the best urban design outcome for the site will result from the western 
drainage channel being filled to provide open space, as indicated in Figure 1.  This outcome can 
be supported in an engineering sense, taking into account Sydney Water’s preferences for its 
assets, as follows: 
 

1. Within the site, extend conduits from Gardeners Road through the site.  This may occur in 
pipes or culverts that would converge at a point just downstream of the southern site 
boundary.   

2. In addition to Item 1, allow for future additional or enlarged conduits to be placed under 
Gardeners Road.  This would have the effect of mitigating flooding upstream of Gardeners 
Road;  

3. The existing GPT is ineffective and needs to be decommissioned.  Sydney Water consider 
the lack of hydraulic head at the site makes a replacement GPT unfeasible.  However, 
stormwater pipes which drains toward the west of the site from Slattery Place could be 
fitted with GPTs if adequate hydraulic head is available;   

4. Where the stormwater conduits converge, there are two options available, i.e.: 
a. remove the existing stormwater conduit and daylight the creek in an open vegetated 

channel (creek).  This channel would connect to the existing pond on the golf 
course.  Golf course re-shaping would be required on the 13th fairway to 
accommodate this.  A bridge would be required to allow access over the channel for 
golfers.  This would provide a solution for an overland flow path, in addition to 
providing a better ecosystem outcome.  A stilling pond could be created at this 
outflow point with fringe planting of macrophytes to prevent litter moving through the 
13th fairway.  This flow path would convey water after all rain and runoff events in 
the upstream catchment.  It would be vegetated with native creek vegetation. 

b. Combine the conduits from Gardeners Road into a chamber and then into one or 
two conduits to convey flow beneath the 13th fairway and into the existing pond.  A 
surcharge pit will be required at the point of convergence of the conduits and a 
vegetated swale across the 13th fairway would be required as an overland flow path.  
A bridge would be required for golfers. This overland flow path would only convey 
water after the capacity of the conduits is exceeded, and therefore would be a dry 
grassed swale for most of the time that could be mown. 

5. The pipes from Slattery Place would be incorporated into the new trunk drainage 
arrangement by creating an outflow point into the stilling basin (as in Figure 11) 

 
The two drainage arrangements for the western channel are shown in Figure 11 and 12, noting 
Figure 11 represents Sydney Water’s preferred concept.     
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Figure 11: Preferred stormwater concept for the western side of the development.  (Note that the outlet to the 
golf course pond could be shifted further to the east) 
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Figure 12: Alternate stormwater concept for the western side of the development. (Note that the grassed 
channel and two pipes as shown could be swapped) 
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7. PLANNING CONTEXT 
 

7.1. Catchment Planning 
 
From the Botany Bay and Catchment Water Quality Improvement Plan (Sydney Metro CMA, 
2011), all new development, or re-development needs to meet the following targets: 
 

 
 
 

7.2. Council’s planning 
 
Based on Botany Bay Development Control Plan 2013, Part 3G (Draft Amendment No. 1) 
Stormwater Management, MUSIC modelling is required to demonstrate target pollutant reductions, 
in accordance with Draft NSW MUSIC Modelling Guideline. 
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7.3. Sydney Water  
 
Works to stabilise or enclose the stormwater channels within Site 1 (75 Gardeners Road) will 
require building approvals from Sydney Water and should be designed in accordance with their 
Draft Policy for Building over or adjacent to Stormwater Assets (2015). 

 
7.4. NSW Office of Water  

 
Based on Water Management Act 2000 and the associated Guidelines for Riparian Corridors on 
Waterfront Land, Sydney Water will need to submit a Controlled Activity Permit for works within 
40m of the top of banks of the western channels.   
 
If the creek is constructed across the 13th fairway, the same Guideline would be used in the design, 
i.e. soft engineering comprising a combination of rock (minimal), vegetation and geotextiles.   
 

7.4.1. Riparian Requirements  

The Sydney Water stormwater channel adjacent to 73 Gardeners Road is likely regulated as a 
‘watercourse’ by DPI Water and a minimum 10m riparian setback would need to be established as 
part of any redevelopment of the site.  

The riparian setback is defined from the highest bank of the watercourse. Based on an inspection 
of the site - the highest bank generally follows the property boundary line. The Riparian setback 
should be considered as 10m setback from property boundary. 
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The Riparian Corridor (RC) is to be maintained, restored or rehabilitated using appropriate local 
species with a range of canopy, understory and groundcover species to enable a healthy and 
diverse ecosystem. 

In accordance with DPI Water Guidelines (2012), development works may be undertaken within 
the outer 50% of the Vegetated Riparian Zone (VRZ) - outer 5m, as long as the works within these 
outer extents are offset by connecting an equivalent area to the riparian corridor within the 
development site.  The inner 50% of the VRZ must be fully protected and vegetated with native 
riparian plant species.  

DPI Water guidelines (2012) state that the following non RC uses and development works may be 
undertaken within the outer 50% of the VRZ in accordance with the offsetting rules:  

 Recreational areas. 
 Lot and infrastructure development.  
 Road construction.  

The following non-RC uses and developments works may be undertaken within the outer 50% of 
the VRZ (outer 5m) and do not require offsetting:  

 Stormwater outlet structures and essential services.  
 Bridges.  
 Cycleways and paths. 

Riparian Strategy  

Maintain consistent 5m wide inner VRZ along the length of the site and offset encroachment in the 
outer 5m via provision of offset VRZ in areas nominated as communal open space.  

Dedicated riparian areas can also be used to provide offset floodplain storage – as required above. 
 

7.5. Summary of planning requirements 
 

The current proposal seeks consent to rezone the sites to allow for their on sale and 
redevelopment by others at a later stage. Both sites may be sold jointly or separate depending on 
decommissioning of the Sydney Water Depot site and market forces.  

At this early stage, it is considered that the site is appropriate for the proposed rezoning of the site, 
subject to further investigations as part of any future development applications including but not 
limited to:  
 
 Site Stormwater Concept to include WSUD principles (Strategy) and modelled in MUSIC to 

achieve water quality performance targets 
 Integrated Water Management Plan 
 Controlled Activity Permit required for submission to NSW Office of Water 
 Sydney Water Approval for building over or adjacent to Stormwater Assets (Western 

Drainage Easement) 
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8. PROPOSED STORMWATER STRATEGY  

Northrop has reviewed the ‘Botany Bay Development Control Plan 2013’ (DCP) to inform the 
stormwater drainage provisions required for the proposed development. Further consultation is 
required with Council Engineers to confirm any site-specific stormwater management 
requirements. 

8.1. Piped Drainage Network 

A new stormwater drainage network will need to be provided in accordance with best practice for 
managing urban stormwater, and to satisfy Council’s stormwater management requirements. 

As a minimum, the proposed stormwater drainage infrastructure is to be designed to capture and 
convey stormwater flows generated from the 10 year ARI storm event to Sydney Water’s drainage 
infrastructure on the western and eastern extents of the site. 

All flows above and beyond the 10 year ARI storm event (up to the 100 year storm event) can be 
conveyed via overland flow paths.  Overland flow paths shall be designed to not present a hazard 
to people or damage to property. 

8.2. On-site Stormwater Detention 

The provision of On-site Stormwater Detention (OSD) will be required by Council/Sydney Water. 
Further consultation is required with Council and Sydney Water Engineers to confirm the OSD 
requirements for this development. As the site is located upstream of Sydney Water drainage 
assets, OSD storage will be required, and should be sized in accordance with Sydney Water 
requirements. Where discharge to Gardeners Road is proposed, OSD should be sized in 
accordance with Council requirements. 

8.3. Controlling Stormwater Pollution 

In order to achieve the site stormwater pollutant control targets, the stormwater system for the 
proposed development would need to include stormwater gross pollutant traps, swales, rainwater 
tanks, infiltration systems where feasible, and bioretention systems.  The use of infiltration 
techniques (e.g. bioretention, swales) may be constrained by shallow groundwater table. 

8.3.1. Rainwater Harvesting 

Council’s DCP encourages the use of rainwater tanks and the use of stored rainwater for non-
potable uses (e.g. irrigation, washing and flushing of toilets).  Rainwater tank sizing is to consider 
BASIX certificate requirements for the development. 
 
A preliminary stormwater concept for Site 1 is depicted in Figure 13.  It demonstrates the following 
characteristics and inclusions: 
 
 Western site drainage arrangement as per Figures 11 or 12. 
 WSUD elements, including:  

− rain tanks for reuse on the site;  
− unlined bioretention swales at the site perimeter which would be integrated with 

landscaping; 
− diffuse surface flow paths to filter flows 
− Infiltration systems within communal space areas 
− Gross Pollutant Traps at outlet points  
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Figure 13: Preliminary Stormwater Concept 

 

9. CONCLUSIONS  

The current proposal seeks consent to rezone the sites to allow for their on sale and re-
development by others at a later stage. Both sites may be sold jointly or separate depending on 
decommissioning of the Sydney Water Depot site and market forces.  

At this early stage, it is considered that the site is appropriate for the proposed rezoning of the site, 
subject to further investigations as part of any future development applications including but not 
limited to:  
 
 Site Stormwater Concept to include WSUD principles (Strategy) and modelled in MUSIC to 

achieve water quality performance targets 
 Integrated Water Management Plan 
 Controlled Activity Permit required for submission to NSW Office of Water 
 Sydney Water Approval for building over or adjacent to Stormwater Assets (Western 

Drainage Easement) 

The following investigations are also recommended to provide further information on the potential 
servicing needs of the development: 

• Consult Botany Council and Sydney Water Engineers to confirm site-specific stormwater 
management requirements (including OSD requirements and water quality treatment targets). 

• Consult with Sydney Water to obtain further advice regarding the stormwater channel works 
(western boundary) 

• Consult with Sydney Water to obtain further detailed flood information 

Site Discharge 

Internal flow path 

Rainwater Tank  

Potential Bioretention  
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• All other details (including the suitability of proposed connections to stormwater infrastructure) 
will be subject to specific / detailed applications with the respective Authorities, at relevant / 
subsequent phases of the project. 

9.1. Project Risks 

The following project risks are identified for the development: 

• The site is deemed to be situated within a flood affected area and further site specific flood 
investigations will be required at later design stages to determine adequate flood planning 
responses. 

• Further discussions are required for works to be undertaken to the stormwater channel 
intersecting the western extent of Site 1. An application to Sydney Water will inform the 
requirements for building over or adjacent to the stormwater assets and may place restrictions 
on the development. 
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