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1.0 INTRODUCTION AND SITE LOCATION 
 

This report has been prepared by LP Consulting Australia Pty Ltd (LP Consulting) on behalf of Builders 

Recycling Operations Pty Ltd (BRO) to address stormwater-related matters associated with the movement of 

soil and water across the site. This involves hydrological analysis using local rainfall data in conjunction with 

the catchment and contributing subcatchment areas within the site boundaries. 

 

The subject property is located at 191 Miller Rd, Chester Hill. A Google aerial photograph is included below. 

 

 
 

The site operates as a commercial waste recycling plant and consists of various buildings, stockpiled waste, 

temporary waste piles and recycled material waste piles. Miller Road runs in a north-south alignment along 

the western side of the site. The property is adjacent to a railway reserve along the northern boundary, with 

existing residential houses located to the east and existing industrial development to the south. 
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The aerial photograph below indicates the extent of the site boundary with a red outline, and yellow shading 

within the property. 

 

 
 
 

Correspondence from the NSW Department of Planning and Environment dated 20/12/2017 lists a series of 

Environmental Assessment Requirements (EARs) relating to a modified approval previously obtained for the 

site.  
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Below is a modified extract of the EARs letter indicating only the concerns relating to soil and water. 

This report seeks to address those items in particular. A complete copy of the correspondence can be 

viewed in the attached Appendix A. 
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2.0 EXISTING SURVEY LEVELS 
 

A detailed survey plan was prepared by Matthew Freeburn Land, Engineering & Mining Surveyor (Ref: 34546) 

dated 28/9/2017 indicating existing survey levels across the site. It is noted that ground levels are frequently 

variable, due to the movement of waste material stockpiles. However, the general direction of natural surface 

fall is approximately from the northeast sloping down towards the western side of the property. 

 

The survey image below is extracted from the survey plan and indicates contour levels of a constant elevation 

with blue lines. Adjacent contours have an elevation difference of 0.5 metres. 
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3.0 EXISTING PUBLIC DRAINAGE INFRASTRUCTURE 
 

A number of existing kerb entry pits are located along Miller Road and generally drain in a southerly direction 

towards an open stormwater channel approximately 200 metres from the front of the site. The plan below 

indicates the site location in yellow shading, with nearby Council pits shown as blue circles. An existing 

drainage easement contains an 825mm pipe which passes through the western neighbour at 195 Miller Road. 
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4.0 EXISTING SITE CHARACTERISTICS 
 
The following series of photographs shows observed characteristics of ground surfaces and drainage features 

within and around the site. 

 

The photograph below indicates the railway line to the north of the site. 
 

 
 
 
The photograph below indicates the entrance to the site from Miller Road. 
 

 
 
The photograph below indicates two neighbouring driveways to the south of the site entrance. 
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The photograph below indicates two neighbouring driveways to the south of the site entrance. 
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The photograph below indicates existing street pits along Miller Road (looking north). 
 

 
 
 
The photograph below indicates existing street pits along Miller Road (looking south). 
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The photograph below indicates the stormwater channel approximately 200 metres south of the site entry. 
 

 
 
 
The photograph below indicates the stormwater channel approximately 200 metres south of the site entry. 
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The photograph below indicates vehicular access on the eastern side of a main stockpile. 
 

 
 
The photograph below indicates an example of depressed surface ponding in a low lying parking area. 
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5.0 PROPOSED BUILDING WORKS 
 
Proposed modification to the site includes the erection of an enclosure for the sorting and recycling of waste, 

including a large roofed area and adjacent hardstand surfaces for the operational areas of the facility. 

Below are two sample views of the conceptual building structure. 
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The highly variable shapes of the existing large stockpile areas are to be replaced and managed in a more 

efficient manner with the modified resource recovery facility, with the protective “umbrella” arrangement 

provided by the new roof, which will cover a ground surface area of more than 20,000m2, or 2 hectares.  

Extensive impervious concrete slab paving will also reduce existing infiltration and leaching from waste 

materials into the underlying soil. Associated beneficial impacts would include a reduction of random 

uncontrolled soil erosion behaviour and the undesirable accumulation of sediment deposits on the lower 

sides of the former stockpile mounds. 

 

The existing network of underground pipes and pits has been found to comprise relatively small diameter 

pipes (up to 375mm dimeter) in relation to the site catchment, and no existing detention tanks are present to 

reduce the peak flow of stormwater leaving the site. As a result, new drainage lines are proposed to be 

installed in conjunction with the upgraded recycling facility, with existing drainage connections to be 

maintained as appropriate, where they are not being disturbed by the new development works. 
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6.0 OVERLAND FLOWS 
 
Reference is made to Bankstown City Council’s Development Engineering Standards as amended in June 

2009 – Section 9.5 regarding the preservation of unobstructed overland flow paths. The extract below 

indicates that proposed boundary fencing should permit the passage of surface flows by providing a gap of 

at least 50mm height above ground level. 
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The conceptual image below shows the anticipated direction of flows during severe storms, with the natural 

direction of fall conveying stormwater runoff in a westerly direction towards Miller Road. 
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It is noted that an existing earth channel is currently located along the southern boundary. The photograph 

below indicates this open channel provides significant flow width for the conveyance of overland flows, and it 

is intended that this area will be landscaped with stable vegetation at the rear of the new building structure, 

whilst maintaining its function as an overland flow route. The existing temporary straw bales in the channel 

will no longer be considered necessary when the loose earth is replaced by landscaping. 
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7.0 FLOODING EFFECTS 

 
Reference is made to the Stormwater System Report (Ref: WP-SIA/156/2017) provided by Canterbury 

Bankstown Council dated 23 February 2017. Based on the information provided in this Council report (see 

attached Appendix B), no additional flood or overland flow study is required. 

The flood map extract below indicates 100 year Average Recurrence Interval (ARI) flood depths. Pink 

surface contours and blue water surface contours indicate the main western area of flooding occurs below 

RL21.00, up to an anticipated ponding level of approximately RL20.90. 

Ponding in localised depressions around the existing stockpile mounds is intended to be removed in 

conjunction with the new building proposal. 
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Council’s applicable flood-related requirements are identified in the tabular matrix notes included below. 
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It is noted that Council’s site-specific Stormwater System Report takes precedence over the general Council 

guidelines, and that no additional flood study is considered necessary. 
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8.0 DETENTION STORAGE 
Reference is made to Bankstown City Council’s Development Engineering Standards as amended in June 

2009 – Section 10 regarding on-site detention systems. The extract below indicates that flood-affected areas 

can be excluded from detention calculations. This is usually because submerged detention storages tend to 

offer limited performance benefits to the reduction of peak flows. However, locating a new detention tank in a 

more elevated position within the proposed works area is considered to provide desirable functional 

performance if the outlet pipe is set higher that the downstream flood level, thereby reducing submergence 

effects.The detention tank has been located in a position where the low level outlet is set above the 1 in 100 

year flood level and the access hatches are above flood level. 
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To determine hydrological effects, a DRAINS software model was prepared for the assessment of detention 

storage performance. The model was analysed for the 5 year, 20 year and 100 year Average Recurrence 

Interval (ARI) storm events and incorporated a range of various storm durations (5 min, 10 min, 15min, 20 

min, 25 min, 30 min, 45min, 1 hr, 1.5 hr & 2 hr).  

 

The following characteristic values were used for the model: 

1. Paved area depression storage   1mm 

2. Grassed area depression storage  5mm 

3. Soil Type     3 (for slow infiltration rates) 

4. Antecedent Moisture Content (AMC)  3 (rather wet soil at the start of a storm) 

 

Surface flow travel times were calculated using the Kinematic Wave Equation within the DRAINS software. 

Flow path length, subcatchment slope, impervious and pervious percentage and roughness values were input 

into each catchment node to determine the flow time and associated runoff for each subcatchment.  

 

The indicative node diagram below was developed for DRAINS on-site detention modelling purposes. 

 

 
Drains Model Diagram – Proposed case 

 
 

DRAINS Model Results  - 100 Year ARI 
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The DN600mm outlet pipeline from the On Site Detention tank accommodates opposing flow from 

downstream flooding effects and reduces the impact of submergence by raising the detention tank outlet 

higher than the flood level of RL20.90. 

 
Below is a tabular summary of the detention tank flow performance results. The proposed flows for various 

storm durations shown in the light green columns do not exceed existing flows for the corresponding durations 

in the yellow columns. 

 
 
It is proposed than a 600mm diameter pipe outlet would be able to adequately restrict flows from a 513m3 

detention tank for the equivalent catchment of 2.0944 hectares associated with the proposed works. 
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9.0 RAINWATER STORAGE 
 

Rainwater storage requirements are often imposed on new residential developments to satisfy State 

Environmental Policy Building Sustainability Index (BASIX) assessment requirements. However, commercial 

and industrial developments generally do not have the same requirement, although Councils generally 

encourage rainwater reuse when the roof catchment and non-potable demand is available to make efficient 

use of the system. 

 

Relatively clean runoff from the roof drainage system is normally collected for reuse purposes and remains 

separate from the more contaminated runoff collected from surface drainage which may accumulate leaves, 

sediment and other debris. Non-potable water demand includes the supply to hose taps, landscape irrigation 

and toilet flushing.  

 

The following considerations can influence the decision to install a rainwater tank. 

a) A large roof area can collect and direct a significant amount of water, but if non-potable demand is 

small, much of that water will tend to remain unused while it is being stored in a tank. 

b) A small non-residential site population does not generate a large demand for toilet flushing purposes. 

c) A large impervious site often has relatively small landscaped areas which do not require a large volume 

for irrigation purposes. 

d) Delivering water at a suitable pressure and flowrate typically requires a pump system and associated 

electricity costs. 

e) Ideally, an efficient rainwater tank system will not remain full of water and will not remain empty, but 

operate with a “healthy” water balance of rising and falling water levels during periods of wet weather 

and dry weather. 

 

Leafguards provided on lengths of roof guttering are recommended, particularly in bushfire prone areas where 

dry leaves and other flammable debris may be collected at roof level. This can also reduce the pollutants which 

may find their way into a rainwater storage tank and cause discolouration of the non-potable water supply. A 

rainwater pump is to be provided to pressurise the rainwater service and maintain minimum flow performance 

requirements at the relevant fixtures and taps. A backup mains supply should be fitted with an appropriate 

backflow prevention device to ensure that contaminants in the rainwater tank will not pollute the public drinking 

water system and that taps will still function during a power failure. 
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For stormwater concept design purposes a rainwater storage volume of 4 x minimum 10,000L tanks = 40m3 

is proposed to collect a roof catchment of 6200m2 from the eastern side of the new structure.  Larger tank 

sizes may be adopted, but manufacturers will often limit the size of the overflow pipe to maintain structural 

integrity. 

 

Based on water balance calculations as summarized below, this volume would be anticipated to be adequate 

for non-potable demand for 89% of the time. 

 
For calculation purposes: 

Assumed irrigation demand is based on 30mm per week watering in Summer and Spring months, and 15mm 

per week in Winter and Autumn months, with a landscaped area allowance of 1000m2 on the south side of the 

new structure.  

Non-potable demand for toilet flushing is based on an average of six 3L flushes or 18L per person per day for 

15 site personnel:  

15 people x 0.018m3/day per person = 0.27m3/day 
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Each minimum 10,000L rainwater tank is intended to collect a series of interconnected downpipes from the 

eaves gutter above and drain to the detention tank via a 300mm overflow pipe. 

Sample images of a prefabricated rainwater tank are included below. 
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10.0 STORMWATER QUALITY IMPROVEMENT MEASURES 
 

Stormwater quality improvement devices are typically selected to satisfy the relevant pollutant target 

performance criteria as demonstrated by a software package known as MUSIC (Model for Urban Stormwater 

Improvement Conceptualisation). Refer to the screenshot below for MUSIC model performance 

characteristics. 

 
Although the 2 hectare site area is predominantly roofed, it has been conservatively assumed that about half 

of the covered area could contain surface contaminants being conveyed at ground level and be considered as 

paved runoff rather than “clean” roof runoff. Most of the actual stormwater runoff would be collected from the 

new roof and remain unpolluted. 

Proposed measures include the following items to achieve beneficial environmental effects :- 
 

 40m3 rainwater tank storage collecting roofwater runoff for non-potable demand; 

 Ecosol litter baskets to collect gross pollutants 

 Ecosol Storm Pit Class 2_20L filtration device  

 
Sample images of the Ecosol devices are included below. 
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11.0 TEMPORARY EROSION & SEDIMENT CONTROL MEASURES 
 

During construction works the management of soil and water movement requiring erosion and sediment control 

is to be undertaken in accordance with the Landcom publication Soils and Construction: Managing Urban 

Stormwater 4th Edition, March 2004 (also known as “the Blue Book”) and local Council requirements. 

 

The following Erosion and Sediment Control Assessment references the Blue Book guidelines. 
Assumed area of soil disturbance = 20200m2 

Take Rainfall Erosivity Factor R = 2750 for Chester Hill (from Appendix B: Map 10 on Page B-12) 

Take Site Slope = 2% 

Indicative Erosion Hazard is Low (based on Section 4.4.1 Figure 4.6 on Page 4-10) 

Used Revised Universal Soil Loss Equation (RUSLE) to check: 

Take Soil Erodibility Factor K = 0.047 (from Appendix C: Table 20 for Birrong on Page C-104) 

Take Slope Length/Gradient Factor LS = 0.41 (from Appendix A: Using 80m Length in Table A1 on Page A-9) 

Take Erosion Control Practice Factor P = 1.3 (from Appendix A: Figure A5 on Page A-12) 

Take Ground Cover & Management Factor C = 1.0 (from Appendix A: Figure A5 on Page A-12) 

Soil Loss = 2750 x 0.047 x 0.41 x 1.3 x 1.0 = 69t/ha/yr 

Soil Loss Class = 1 (between 0 & 150t/ha/yr) (based on Section 4.4.2 Table 4.2 on Page 4-13) 

Erosion hazard is therefore Very Low & there are no seasonal restrictions on site activity 

For a soil density of 1.0t/m3 Average Annual Soil Loss = 69m3/yr 

Since this is less than 150m3/yr, a sediment basin is not considered necessary (refer to Section 6.3.2(d) on Page 6-8) 

For the area to be disturbed on this site, sediment fences are considered satisfactory (refer to Section 2.1 on Page 2-1, Section 4.4.1(a) 

on Page 4-9 & Section 4.3.2(h)(iv) on Page 4-4). 

Lengths of sediment fencing should be arranged to limit subcatchment flows to 50L/s (refer to Section 6.3.7(e) on Page 6-34 & Section 

2.3.1(e) on Page 2-4) 

For 10yr 5min Intensity = 155mm/h & 10yr 1hr Intensity = 48.4mm/h a fully pervious area of up to 2800m2 can be accommodated by one 

length of sediment fencing (refer to Figure 6-10 on Page 6-34) 

 

During construction works temporary measures are anticipated to include:- 

 

 Sediment fencing on the low side of earthmoving operations; 

 A gravel layer at the construction vehicle access point into the area of works 

 Regular monitoring of soil movement characteristics and cleaning of sediment deposits as required 

during construction 

 Regular dewatering of low points in the excavation works as necessary 

 Security fencing around the area of construction works 
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12.0 CONCLUSION 
 

The assessment of soil and water considerations for the development works are summarised as follows: 

 

1. Beneficial impacts to soil and water movement are anticipated as a result of the proposed facility 

upgrade, with unobstructed overland flow paths generally maintained in the natural direction of fall 

dictated by the existing surface topography. The existing southern earth channel is to planted with 

landscaping, improving the stability of the surface which formerly experienced the movement of 

loose earth material. Existing underground drainage routes are to be preserved, with additional new 

pits and pipes discharging to the existing drainage easement passing through the western neighbour 

at 195 Miller Road. 

2. Stormwater flows across the proposed works area are to be managed with a new on-site detention 

storage system, including provision for the capture of gross pollutants and sediment to improve the 

quality of discharge from the premises. Extensive impervious concrete slab paving will also reduce 

existing infiltration and leaching from waste materials into the underlying soil. 

3. Modelling of stormwater quality improvement has been undertaken with MUSIC software to 

demonstrate associated pollutant reduction percentages. 

4. Rainwater tanks are proposed to capture a large quantity of rainfall collected on the new roof surface 

and reduce drawoff from the public potable main water supply by addressing non-potable irrigation 

and toilet flushing demand with the stored rainwater supply. Based on the estimated demand, water 

balancing calculations indicate adequate rainwater storage would be available for 89% of the time. 

5. Flooding impacts have been addressed with consideration for stormwater system report information 

provided by Canterbury Bankstown Council, and a detention tank design that reduces submergence 

effects by positioning the tank so that its discharge outlet is higher than the downstream flood level. 
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                             Level 1, 66 - 72 Rickard Road, Bankstown  NSW   

PO Box 8, Bankstown  NSW  1885 

Tel:  (02) 9707 9010  -  Fax:  (02) 9707 9408 

DX 11220  BANKSTOWN 

council@cbcity.nsw.gov.au 

 

 
 

CITY OF CANTERBURY BANKSTOWN 
 

 

To: Mr John Wills 

 Suite 1C, 79 Oxford St 

BONDI JUNCTION  NSW  2022 

 

 

STORMWATER SYSTEM REPORT 

191 Miller Road, CHESTER HILL  NSW  2162 
 
 

Date: 23-Feb-2017 

Ref: WP-SIA/156/2017 

Development type:  Industrial 
 

 

   FLOOD/OVERLAND FLOW STUDY REQUIRED 

 

 

 

The site is affected by the following Council stormwater system components:  

 

• Variable width drainage easement located along the western site boundary the 

site. 

• Overland flowpath [floodway] for excess stormwater runoff from the upstream 

catchment and associated with the drainage system located south & west of the site. 

 

The site will be subject to stormwater inundation from this overland flowpath during 

large storm events. Refer to the attached "100 Year ARI Flood Extent Maps from 

Villawood Catchment Study" showing the flood contours to m AHD**. Provision 

should be made on site, and at boundary fences, for this stormwater runoff to pass 

unobstructed over the site. Stormwater flowing naturally onto the site must not be 

impeded or diverted. 

 

For this development, a flood /overland flow study to determine the 100 year ARI* 

water surface level is not necessary provided that the proposed development 

including floor levels, shall comply with the development controls specified in Part 

B12 Schedule 5, of Bankstown's Development Control Plan 2015 - Catchments 

Affected by Stormwater Flooding. 

 

NO 



The Development Application submission shall be based on an AHD datum for 

levels where sites are affected by overland flow / flooding. Refer Bankstown 

Council’s Development Engineering Standards***. 

 

The proposed development including floor levels, shall comply with the 

development controls specified in Part B12 Schedule 5, of Bankstown's 

Development Control Plan 2015 - Catchments Affected by Stormwater Flooding. 

 

Runoff  on the site, and naturally draining to it is to be collected and disposed of to 

Council’s requirements detailed in Bankstown Council’s Development Engineering 

Standards***. 

 

All structures and buildings must be located clear of pipelines and easements. Proposed 

structures may require special footings due to their proximity to stormwater easements 

and pipelines. Refer to Bankstown Council’s Development Engineering Standards***. 

 

This report is given without the benefit of development plans or a site survey. Council 

may choose to vary some report requirements following evaluation of detailed plans 

when they are submitted. 

 

This report relates to the exposure of the subject site to Council’s  stormwater system, 

both underground and overland. It does not assess the suitability or otherwise of this 

site for the proposed development.  

 
*  Average Recurrence Interval 

** Australian Height Datum 

*** Bankstown Council’s Development Engineering Standards and Bankstown’s Development 

Control Plan 2015 is available from Council's Customer Service Centre. 

 

 

 

 

 

 

Pushpa Goonetilleke  

ENGINEER  
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