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1 Introduction 

AT&L was commissioned by Brickworks Limited to prepare a Soil and Water Report in support 
of an Environmental Impact Statement (EIS) associated with a State Significant Development 
Application for a proposed industrial development on their site at 780 Wallgrove Road, Horsley 
Park.  

The site is situated within the Fairfield City Council local government area but the provisions of 
the State Environmental Planning Policy (Western Sydney) 2009 take precedence over local 
planning instruments due to the scale of the proposed development. Therefore this report has 
been prepared based on the Secretary’s Environmental Assessment Requirements as issued 17 
December 2014. 
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2 Site Description 

2.1 Existing Site 
The larger parent site on which the development is located covers an area of approximately 85 
hectares in Horsley Park, Western Sydney. The site is bounded by Wallgrove Road to the west, 
Ferrers Road to the east, the Sydney Catchment Authority bulk water supply pipelines to the 
north and a Veolia quarry and private rural properties to the south.  

The site comprises an existing brick-making facility with associated factory buildings, access 
roads, carparks, material stockpiles, basins, offices and amenities. A 1.8km-long paved internal 
road runs along the northern edge of the site between Wallgrove Road and Ferrers Road. 

Eastern Creek, classified as a fourth order or higher stream by the NSW Office of Water, runs 
through the centre of the parent site. It falls south to north through the site within a densely 
vegetated riparian corridor. 

The topography of the site generally falls from Ferrers Road (RL 68.0m) and Wallgrove Road 
(RL 62.0m) towards Eastern Creek in the centre (RL 55.0m), although there are several other 
localised low-points around the site. 

2.2 Proposed Development 
The proposed development is a production facility for lightweight concrete aggregate. The 
technology involved in the manufacturing process will be specially imported from Europe and 
America as it is not currently available in Australia. Once fully operational the plant will have 
capacity to manufacture 600,000 tonnes of aggregate per year. 

The new plant will include two new rotary kilns, an aggregate crushing and screening building 
and conveyors to transport the product to stockpiles. Associated works will include the 
upgrade/construction of access roads, loading areas, stormwater basins, offices, car parking 
and a weighbridge.  

The parcel of land on which the new development is proposed sits within the eastern half of 
the parent site (east of Eastern Creek) and is predominantly covered by existing stockpiles and 
a large waterbody. The extent of the new development works will cover an area of 
approximately 7 hectares to the immediate south and west of the existing Plant No.2 brick 
factory. 
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3 Bulk Earthworks 

3.1 Existing Geology 
A geotechnical investigation of the site has recently been undertaken by Douglas Partners. 
Please refer to the report No.84821.00 dated June 2015.  

This included drilling fifteen boreholes at various locations throughout the proposed 
development footprint in order to ascertain the existing subsoil conditions and strata. Lab 
testing of soil samples was subsequently undertaken by a NATA registered laboratory.  

The investigation generally found that the site contains a layer of fill up to 8m thick (containing 
ripped shale, clay and crushed bricks) over residual stiff, high-plasticity silty clays. This is 
underlain by Bringelly shale typically of low to medium strength.  

3.2 Proposed Bulk Earthworks 
In order to create suitable levels for the various structures, pavements and associated 
components of the development a significant amount of bulk earthworks will be required.  

3.2.1 Excavation 

The required total cut volume is estimated to be approximately 125,000m3 across the site. This 
is primarily generated from excavation of approximately 80,000m3 of material from the 
existing bund to south of the Plant 2 factory in order to form the proposed kiln pad. 

 It should be noted that total earthworks volume quoted does not include excavation of the 
existing stockpiles on the site i.e. Stockpiles No.1, No.2 and No.4 which have a total volume of 
approximately 140,000m3. Brickworks intend to use this material in the brick-making process 
prior to commencement of construction or alternatively relocate the stockpiles elsewhere on 
the wider site. This will help to limit the total volume of bulk earthworks required for the 
construction of the development. 

The Douglas Partners geotechnical report states that excavation of the filling, clay and very 
low/low strength rock layers (in which almost all of the proposed works will take place) could 
be carried out using conventional earthmoving equipment up to a medium bulldozer. Should 
any deeper excavations be required into the higher strength shale or siltstone (e.g. for 
foundations) rock breaking equipment may be required. 

3.2.2 Filling 

Filling is required in order to raise existing ground levels across the site to form the 
crusher/screener pad, loading area, access road and office areas. This amounts to a total 
volume of approximately 50,000m3. The raised ground levels will provide flood immunity to 
the development during the 100 year flood event in Eastern Creek (refer Section 5). Some fill 
will also be required to form the proposed detention/sediment basin embankments. 

Whilst at this stage there is clearly an excess of cut over fill, there will be the opportunity to 
reduce/eliminate the surplus by a combination of the following factors: 
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 raising finished levels on the building pads at detailed design stage 

 shrinkage factors will be applicable for the material excavated from the existing factory 
bund as it is likely to have been placed there with minimal compaction i.e. at low 
density.  

 using surplus clay/shale material in the manufacturing process 

All structural filling for the development will be controlled filling undertaken with qualified 
Level 1 supervision and certification by a geotechnical engineer to ensure proper compaction 
standards are achieved. Refer to Douglas Partners geotechnical report for further information 
on the required filling methodology. 

The maximum permanent batter slope recommended by the Douglas Partners report is 1V:2H, 
subject to stabilisation measures. 

Appropriate erosion and sediment control measures will be installed and maintained for the 
duration of construction to ensure that sediment-laden runoff does not enter the Eastern 
Creek riparian zone untreated. Refer to Section 8 for further detail. 

3.2.3 Earthworks Staging 

A possible sequencing for the proposed bulk earthworks is outlined below, subject to further 
refinement during the design and construction planning phase. 

1. Dewatering of the existing dam. The water will be treated prior to discharge into Eastern 
Creek. 

2. Excavation and treatment of saturated material at the base of the dam which is 
unsuitable for subgrade of the proposed basins. 

3. Construction of new basin embankments using compacted fill from Stockpile No.2. The 
basins will then be operational for use as sediment control measures during bulk 
earthworks on the wider site.  

4. Excavation of the existing bund south of the existing factory for use as fill across the site. 

5. Controlled filling of the crusher/screener pad, main stockpile pad and access road. 

6. Access road and building construction 

Prior to construction commencing, it is expected that Stockpiles No.2 and No.3 will be used up 
in ongoing brick-making operations and not replaced. This minimises the amount of excavation 
required during bulk earthworks for the development. 
 
Construction staging will be an important factor in the erosion and sediment control strategy 
employed on the site.  

3.2.4 Eastern Creek Riparian Zone 

All proposed bulk earthworks will take place outside of the defined 40m riparian setback zone 
from the top bank of Eastern Creek except for the formation of the western embankment and 
spillway of the on-site detention basin. The outer edge of the proposed basin embankment is 
approximately 26m from the top of bank. 
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According to NSW Office of Water Controlled Activity Guidelines, a 50% encroachment (i.e. up 
to 20m from top of bank) is acceptable if it is offset with an equivalent riparian area. 

3.2.5 Groundwater 

Refer to Section 9.6 below. 
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4 Stormwater Catchments 

4.1 Planning Requirements 

The Secretary’s Environmental Assessment Requirements for the Development Application 
state that the Soil and Water Report must include: 

 a description of the catchment and proximity of the site to waterways; and 

 an assessment of potential surface water impacts associated with the development. 

4.2 Existing Catchments 

The portion of the parent site located to the east of Eastern Creek has been divided into a 
number of individual stormwater catchments as described in further detail below. Please also 
refer to the Existing Catchment Plan C15 included in Appendix A. 

4.2.1 Catchment A 

This catchment covers an area of 6.7ha and comprises the existing Plant No.2 brick making 
facility. This includes several large industrial buildings, smaller office and amenities buildings, 
internal access roads and storage areas. 

The catchment generally falls from Ferrers Rd (the Brickworks eastern property boundary) to 
the southwest, eventually accumulating at the low point in the south-western corner of the 
main factory building. 

There are several existing surface inlet pits located at the low-point which collect overland 
flows and convey them via a piped system running northwest towards an outlet point into the 
existing dam. However, in a major storm event the congregation of stormwater from 
Catchments A and B would exceed the inlet and pipe capacity of this system and as a result 
cause significant ponding/flooding of the local area. 

4.2.2 Catchment B 

This catchment covers an area of 8.9ha and comprises a number of varying types of clay 
material stockpiles used in the brick-making process. Runoff from this catchment drains north, 
across the existing haul road and down to the low-point at the south-western corner of the 
existing brick factory.  

There are several existing surface inlet pits located at the low-point which collect overland 
flows and convey them via a piped system running northwest towards an outlet point into the 
existing dam. However, in a major storm event the congregation of stormwater from 
Catchments A and B would exceed the inlet and pipe capacity of this system and as a result 
cause significant ponding/flooding of the local area. 

4.2.3 Catchment C 

This catchment covers an area of approximately 7.0 ha along the southern boundary of the 
site. It comprises the southern half of a large existing shale stockpile (up to 40m high) and the 
southern portion of the clay stockpiles further east. The catchment drains to the south where 
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it is collected by an open channel near the site boundary. This channel falls west towards 
Eastern Creek. Therefore runoff from this catchment does not enter the proposed 
development site.  

4.2.4 Catchment D 

This catchment covers an area of approximately 5.9ha and comprises raw material stockpiles 
(clay and shale) up to 40m high. The catchment drains to the west, concentrating along the 
existing haul road which falls towards Eastern Creek. Therefore runoff from this catchment 
does not enter the proposed development site. 

4.2.5 Catchment E 

This catchment covers an area of 7.2ha and comprises clay stockpile areas and associated 
unpaved access roads. A vegetated bund up to 7m high separates this catchment from 
Catchments A and F to the east and north. 
 
Runoff from this catchment discharges directly into the existing dam via overland flow.  

4.2.6 Catchment F 

This catchment covers an area of 4.9ha and mainly comprises a paved storage area to the 
north of the Plant No.2 factory. To the west of the storage yard there is a vegetated buffer 
zone, dirt access road and clay stockpile.  

Runoff from the catchment is drained by an existing vegetated open channel which runs along 
the southern edge of the paved road and discharges directly into Eastern Creek (downstream 
of the dam). Flows in the channel cross under the existing dirt access road via a pipe culvert. 
There is also an auxiliary open channel which runs along the western edge of the brick storage 
yard and discharges into the main channel at its northern end. 

4.2.7 Existing Dam 

The existing dam located adjacent to Eastern Creek has an approximate surface area of 1.5 
hectares and a maximum depth of 3.0m. This dam is not a natural waterbody – it has been 
created as a result of historical quarrying operations and has filled up over time. It serves as a 
convenient low-point for impounding runoff from existing catchments A, B and E as described 
above.  
 
Water to be discharged from the dam is currently pumped to existing sediment ponds on the 
opposite (western) side of Eastern Creek for treatment prior to release into Eastern Creek. 
Some water is also extracted from the dam for regular dust suppression activities across the 
site. 
 
It is noted that the proposed development involves dewatering and removal of the existing 
dam and creation of formal detention basins in the same vicinity. Refer to Section 4.3.5 below. 
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4.2.8 Eastern Creek 

Eastern Creek conveys runoff from the rural Horsley Park catchment located to the south of 
the Brickworks site. The watercourse flows northwards through the centre of the site, 
surrounded by a vegetated riparian corridor. 
 
The existing dam is located immediately to the east of Eastern Creek. In fact, the western 
portion of the dam is located well within the 40m riparian setback from the top of bank (refer 
Drawing C100) and also within 20m of the creek bed itself. 
 
It should be noted that all functional parts of the existing Brickworks facility (including 
stockpiles and haul roads) are located outside of the 40m riparian setback.  
Due to Eastern Creek’s close proximity to the development site, flood modelling was 
undertaken in order to understand any impacts and effects from this watercourse on the 
development. It was also important in order to confirm that there are no adverse effects on 
upstream or downstream properties. Refer to Section 5 below for Eastern Creek flood analysis 
and results.   

4.2.9 External Catchments 

There are no other external upstream catchments from outside of the Brickworks property 
draining through the proposed development site. 

4.3 Proposed Catchments 
The new development has been divided up into its constituent catchments below. Please also 
refer to the Proposed Catchment Plan C16 included in Appendix A. 

4.3.1 Catchment 1 - Kiln Pad 

This catchment covers an area of 1.9ha surrounding the footings of the two proposed rotary 
kilns. This includes a gravel hardstand area to be constructed around the new kiln structures to 
allow access for operational and maintenance staff and also a building to house the proposed 
extruder facility. There will also be vegetated cut batters located around the perimeter of the 
kiln pad. 

This catchment will be drained via surface inlet pits into the existing stormwater infrastructure 
located along the western edge of the existing Plant 2 building. This pit and pipe network 
currently discharges into the existing dam via a 1650mm diameter concrete outlet pipe, which 
will be preserved and extended underneath the new access road (refer Catchment 2 below). 

Overland flows from major storms will be captured in an open channel drain which will skirt 
along the western edge of the new access road and discharge into the new detention basin. 
This represents a vast improvement over the existing scenario, in which stormwater is trapped 
in the sag point at the south-western corner of the brick factory, with no overland flow escape 
route. In the case that the existing pit and pipe network becomes blocked or has insufficient 
capacity there is currently a local flooding risk. The new arrangement will resolve this issue. 
Refer to Drawing C100 in Appendix A for the concept stormwater layout. 
 
The existing catchment to the south (refer Catchment B above) will now be diverted via an 
open drain to be constructed along the southern side of the existing haul road. This will 
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prevent sediment-laden overland flow from this significant catchment from running down the 
proposed cut batter and flooding the kiln pad. The open drain will cross under the haul road in 
a new reinforced concrete culvert and connect into the open drain that runs along the western 
edge of the new access road. 

4.3.2 Catchment 2 – Crusher/Screener Plant and Main Stockpile 
Areas 

This catchment covers an area of 3.4ha and comprises the proposed crusher/screener plant 
and main stockpile for materials exported from the new kilns. Controlled filling will take place 
to grade the new pad so that it falls at a constant gradient to the west towards the new 
detention basin. 
 
The area around the crusher/screener building and underneath the main stockpiles will be 
provided with a gravel pavement to allow maintenance access and prevent clay contamination 
of the processed materials. 
 
Downpipes from the new crusher building will convey roofwater into new pits connected to 
the existing stormwater network. In major storm events runoff from this area will drain 
overland to the west, directly into the proposed detention basin. 

4.3.3 Catchment 3 - Access Road  

This catchment covers an area of 1.9ha area and comprises a paved access road and stockpile 
load-out area adjacent to the new crusher plant. Access is from a new intersection to be 
constructed on the existing internal road at the northern edge of the proposed development. 
The new access road will lead south, past the proposed office building, weighbridge and 
stockpile area and culminate in a turning head. 

The access road will be used predominantly by trucks (up to B-double size) picking up 
processed aggregate from the facility for transport off site. Some light vehicles will also use it 
to access the proposed carpark adjacent to the office building. Maximum traffic volumes are 
128 trucks per day and 45 cars per day. Refer to the Traffic Report for further details.  

Pavement design for the road is yet to be finalised and will await geotechnical test results of 
subgrade strength. The northern portion of the access road will be more heavily trafficked and 
is likely to be sealed with a heavy duty asphalt mix, while the southern loading area will be 
unsealed to allow for front-end loader operations. 

The majority of the access road catchment will be drained via one-way cross fall to a swale 
running alongside the road and discharging into the proposed detention basin. The edge of the 
access road will be provided with a flush concrete edge beam to allow sheet flow into the 
swale. Alternatively, the road could be kerbed to better define the edges of the trafficable 
pavement and regular cut-outs provided to allow stormwater to enter the swale. 

A small portion of the access road (approx. 1500m2) at the northern end must continue to fall 
back to the north towards the existing internal road because it is necessary to tie in with 
existing levels at the intersection. It is therefore included within Catchment F, which drains 
into the existing vegetated open swale drain which discharges into Eastern Creek. A new 
600mm diameter reinforced concrete pipe culvert will be installed underneath the access road 
where the swale crosses the road alignment.  
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4.3.4 Catchment 4 – Basins 

This catchment covers an area of 0.4ha area and comprises the proposed stormwater 
detention/sediment basins to be constructed to service the development. For information 
regarding the function and layout of these basins refer to Sections 6 and 7.  

4.3.5 Catchment 5 & 6 – Revegetation Areas 

Once the existing dam is dewatered, an area to the west of the proposed development 
(approx. 5,000m²) is not required for use as detention basins or for other infrastructure. It will 
be planted with riparian vegetation, which essentially extends and widens the Eastern Creek 
riparian zone at this location.  

The former stockpile area (4,685m²) adjoining Eastern Creek at the northwest corner of the 
site is also to be revegetated with suitable plant species and will form part of the riparian 
offset. Refer to the ecological report by Travers Ecology for further information. 

No downstream treatment or attenuation is required for these two vegetated areas. 

4.3.6 Eastern Creek 

The proposed development is located wholly outside the 40m riparian setback from the top 
bank of Eastern Creek except for a small portion of the on-site detention basin (up to 550m²). 
The outer edge of the proposed basin embankment is approximately 30m from the top of 
bank. 
 
According to NSW Office of Water Controlled Activity Guidelines, a 50% encroachment (i.e. up 
to 20m from top of bank) is acceptable if it is offset with an equivalent riparian area. The offset 
area of 4,685m² offered greatly exceeds the proposed encroachment. A further riparian offset 
area of approximately 2,000m² will also be provided immediately west of Basin No.1. Refer to 
Drawing C03. 
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5 Flooding 

5.1 Planning Requirements 
The Secretary’s Environmental Assessment Requirements for the Development Application 
state that the Soil and Water Report must include: 

 A consideration of local and mainstream flooding impacts. 

5.2 Council Flood Maps 
Fairfield City Council’s flood maps are available online and identify hazard areas within the 
Eastern Creek catchment.  

The Rural Area Flood Study which includes Eastern Creek, was undertaken by BMT WBM and 
adopted by Council in 2013.  Because of the dynamic nature of quarries, and the potential 
inaccuracy of flood storages, the subject site was modelled as an assumed gradient from the 
top of the site down to the creek (i.e. “filling” the quarry in).  Because of this assumption, the 
subject site was excluded from flood mapping.  

5.3 Pre-Development Scenario 
Following discussions with Fairfield City Council, we were advised that any modelling 
conducted for development purposes should use ‘actual’ existing conditions as the base case, 
rather than the assumed conditions from the Rural Flood Study model. However, they 
encouraged us to use their existing flood model and associated flood modelling consultant 
BMT WBM as a starting point to ensure a consistent approach throughout the catchment. This 
was also considered a more time and cost-efficient option compared with creating an entirely 
new flood model. 

AT&L provided BMT WBM with the 3d survey model of the subject site for incorporation into 
their TUFLOW flood model as the ‘existing’ pre-development scenario. This replaced the Rural 
Flood Study as the base case model. 

For results of this modelling, including comparison with the base case used in the Rural Flood 
Study, please refer to the BMT WBM report included under Appendix B. 

5.4 Post-Development Scenario 
A proposed bulk earthworks 3d surface was provided by AT&L to BMT WBM for incorporation 
into their flood model as the proposed post-development scenario. 

Analysis was conducted in two iterations: 

1) A preliminary layout to check impacts and inform further refinements to the bulk 
earthworks design layout; 

2) A revised final layout including minor amendments to minimise effects on the Eastern 
Creek active flow path. 

Outputs from the flood model included mapping of the following variables: 
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1) Flood Level Impacts (Differences/Afflux) 

2) Velocity-Depth Product 

3) Peak Water Level 

5.4.1 Results 

The flood modelling showed that there are no flood level impacts on the upstream and 
downstream properties on Eastern Creek as a result of the proposed development. In the 1 in 
100 year ARI storm event (1% AEP) the afflux at the points on the boundary of the site is zero. 

Some localised afflux (up to 0.01m for 1% AEP) is created in Eastern Creek within the extents 
of the site in the immediate vicinity of the development. 

All proposed building pads (minimum FFL 59.2) have in excess of 500mm freeboard to the 
adjacent 1 in 100 year ARI flood levels in Eastern Creek (approx. RL 57.1-58.1). This therefore 
satisfies the requirements of Fairfield City Council’s DCP Chapter 11: Flood Risk Management. 

For detailed modelling results and discussion please refer to the BMT WBM report included 
under Appendix B. 

5.5 Localised Flooding 
The BMT WBM analysis did not include localised flood impacts. Refer to Section 4.3 above for a 
description of the proposed stormwater drainage within each catchment. The conceptual 
drainage layout for the development has been designed to mitigate existing localised flooding 
issues (e.g. at the southwest corner of the existing factory building) and provide a free-draining 
site where overland flow will fall towards the proposed on-site detention basins. 

Further analysis of the stormwater network using DRAINS software will be undertaken at 
detailed design stage, to ensure pipes and open drains are sized adequately to prevent 
localised flooding issues. 
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6 On-Site Detention 

6.1 Planning Requirements 

The Secretary’s Environmental Assessment Requirements for the Development Application 
state that the Soil and Water Report must include: 

 A description of the surface and stormwater management systems, including on site 
detention.  

6.2 Proposed OSD Basin 

The increase in impervious area on the site as a result of the development will cause increased 
stormwater flows to be generated. In order to minimise increases in flood levels on the creek 
system and ensure there are no adverse effects on downstream properties, peak stormwater 
flows from the development must be attenuated on the site.  

It is proposed that the necessary attenuation will be provided by construction of two detention 
basins at the downstream end of the catchment. Refer to Drawing C06 enclosed under 
Appendix A. 

6.2.1 Design Standard 

Fairfield City Council’s On-Site Detention Handbook 1997 states the following: 

 

On this basis the OSD volume requirement for the site has been calculated using Method 2 in 
the Handbook, given as follows: 

 

6.2.2 Sizing 

A “total site area” of 21.6 hectares has been adopted which corresponds to the total 
catchment area draining to the low-point where the OSD basin is proposed. Refer to the 
Proposed Catchment Plan included under Appendix A.  



 

F:\15-261 Brickworks Horsley Park\Docs\Reports\Brickworks Horsley Park Soil and Water Report.doc                                Page 14 

Report: 15-261-1001 REVISION 02 

 

It should be noted that 70% of this area comprises existing buildings and stockpiles which will 
not be affected by the proposed development. Generally on-site detention is only provided to 
limit post-development discharges to pre-development levels. However, as pre-development 
stormwater discharges are currently limited to some degree by ad-hoc detention being 
provided by the existing dam (to be removed under the proposal) the new OSD basin should 
consider the entire catchment.  

Therefore: 

Storage Volume Required = 22 x 216,000/1000  

Storage Volume Required = 4,752m3 

The capacity of the detention basins provided is approximately 6,700m3 and therefore easily 
exceeds the minimum detention requirement and allows for increased freeboard to the 
embankment crest in the 100 year storm event. 

Further to the preliminary sizing calculation above, a more detailed runoff routing analysis will 
be undertaken using DRAINS hydraulic modelling software at detailed design stage. This 
software utilises the ILSAX method for comparing inflow and outflow hydrographs for multiple 
storm events. As the preliminary sizing calculation is considered conservative, there may be 
the opportunity to decrease the size of the detention basin accordingly. 

It should also be noted that the proposed detention basins will also act as sediment basins to 
perform the required water quality treatment function. Sediment basin sizing (to provide 
sufficient volume for settling and storage of sediment) is likely to be critical relative to 
detention basin sizing. Refer Section 7.3.1 for further information. 

6.2.3 Outlets and Spillways 

The levels and layout of basin outlets and spillways will be designed at detailed design stage 
using hydraulic modelling software. This will ensure that post-development discharges do not 
exceed: 

 Pre-development discharges up to the 1 in 100 year ARI storm event; and  

 Council’s Permissible Site Discharge requirement of 140L/s/ha for the 9-hour 100 year 
ARI storm event. 

The spillway chute will be rock-lined for scour protection. 

6.2.4 Maintenance 

Maintenance provisions for the basins will be determined by sediment removal requirements. 
Refer to Section 7.3.1.6. 

6.2.5 Safety 

The basins are of sufficient depth (4.0m) and batter slope (1V:2.5H) to be considered a public 
safety risk. However as they are located within a secure industrial site, fencing may not be 
required. Installation of a water depth marker in each basin is recommended. 
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7 Water Quality Treatment 

7.1 Planning Requirements 

The Secretary’s Environmental Assessment Requirements for the Development Application 
state that the Soil and Water Report must include: 

 A description of the surface and stormwater management systems, including measures 
to treat or re-use water. 

7.2 Existing 
Water quality treatment on the site is currently undertaken by Austral staff in accordance with 
the terms of their Environmental Protection License issued by the EPA. The overarching 
requirement is compliance with Section 120 of the Protection of the Environment Act 1997. 
However, there are also particular licence conditions relating to this site - the following is an 
extract from Pages 9 and 10 of the EPL concerning water discharge concentration limits: 

 

 

The quality requirements are consistent across all monitoring points on the site. 

Runoff from the site is currently impounded in the existing dam adjacent to Eastern Creek. The 
method of treatment currently used to meet the water quality objectives is flocculation of the 
impounded runoff. Flocculent is applied within 24 hours of the conclusion of each storm event 
by broadcasting it over the surface by hand, ensuring an even spread over the basin surface. 
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Once the sediment has dropped out and the water reaches the target values for turbidity, total 
suspended solids, oil/grease and pH, it is pumped out into the Eastern Creek riparian corridor. 
Test results are documented and filed. 

The sediment storage zone at the bottom of the basin is regularly excavated with suitable 
machinery to ensure that the required storage volume is available. 

7.3 Proposed 
The proposed development will be required to meet the same water quality discharge 
standards as the existing site i.e. the requirements of the EPL as stated in Section 7.1. 

The process which is proposed to ensure compliance with the above involves treatment of 
runoff in constructed sediment basins and subsequent testing of discharges prior to release 
into Eastern Creek.  

7.3.1 Sediment Basin 
Due to the high suspended sediment content in runoff from a quarry site, a permanent 
sediment basin will be provided as a stormwater treatment facility to prevent sediment-laden 
stormwater from polluting Eastern Creek. 
 
As described in Section 6 above, this basin will also provide the required on-site stormwater 
detention volume for attenuating peak flows into Eastern Creek. 

7.3.1.1 Design Standard 

In NSW the methodology for designing sediment retention basins is specified by Managing 
Urban Stormwater – Soils and Construction Blue Book Volume 1, 4th Edition, March 2007 (the 
“Blue Book”).  

7.3.1.2 Layout 

The basin arrangement at the low-point of the site has been designed to allow for a two-stage 
operation. Basin No.1 will act as a sediment forebay/settling zone to remove the majority of 
medium to coarse sediment from runoff prior to discharge into Basin No.2. This will allow for a 
more efficient maintenance process because Basin No.1 can be cleaned out on a more regular 
basis, while Basin No.2 can have a reduced cleanout frequency.  
 
The Blue Book states that the length to width ratio of basins should be minimum 3:1 (desirably 
5:1) to ensure hydraulic efficiency. The dimensions of Basin No.1 are approximately 60m x 20m 
which will satisfy the minimum requirement. However, it is difficult to provide this ratio on 
Basin No.2 due to constraints from the proximity of the Eastern Creek floodplain. As the first 
basin provides the primary sediment removal function, this is not considered critical. Baffles 
could also be installed to increase the distance between the inlet and outlet and reduce the 
opportunity for short-circuiting.  
 
Both of the proposed basins have a depth of 4.0m which exceeds the minimum required depth 
of 1.5m specified on the Blue Book standard drawing SD 6-4. This includes freeboard between 
the top of embankment and crest of the spillway weir. The internal batters will be 1V:2.5H and 
external batters 1V:3H.  
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The two basins will be separated by a weir, the level of which will be set based on the results 
of hydraulic modelling to be undertaken at detailed design stage. The weir will be constructed 
from an earth bund covered with a suitable lining to prevent erosion.  
 
At the downstream end of Basin No.2 an outlet weir and associated spillway will be 
constructed to discharge flows into Eastern Creek. The spillway chute will be rock-lined to 
minimise scour from discharges and the weir/spillway will be designed to minimise outlet 
velocity into the creek. The levels and configuration of the weir will be modelled at detailed 
design stage. 
 

7.3.1.3 Sizing 

The total sediment retention basin volume required includes a settling zone volume and 
sediment storage volume determined in accordance with the formulas stated in the Blue Book. 
 
As Emerson test results for dispersibility are not currently available, it is conservatively 
assumed that the site comprises “Type D” soils i.e. containing a significant proportion of 
dispersible materials. Flocculation will continue to be necessary for the proposed sediment 
basin. 
 
Vtotal = Vsettling + Vstorage 
 
Vsettling = 10 x Cv x A x R (85%, 5-day) 

Cv = Volumetric runoff coefficient (from Blue Book Table F2) = 0.64 
A = Total catchment area = 21.6ha 
R (85%, 5-day) = 5-day total rainfall depth not exceeded in 85% of rainfall events. The closest 
station to the site listed in the Blue Book Table 6.3a is Blacktown = 32.2mm 

Vsettling = 10 x 0.64 x 24.2 x 32.2 
Vsettling = 4451m3 
 
Due to lack of available soil testing data, a RUSLE analysis (to calculate two-month soil loss) has 
not been undertaken and the storage volume has been assumed as 50% of the capacity of the 
settling zone. Therefore: 
Vstorage = 4451 x 0.50 

Vstorage = 2226m3 

 
Vtotal = 4451 + 2226 
Vtotal = 6,677m3 
 
This volume is considered very conservative because more than half of the contributing 
catchment is covered with pavements and building roofs which do not generate as much 
sediment as exposed soil areas. However a sediment basin is still required as there are 
significant stockpile areas draining towards it which have potential for high sediment yields. 
 
The total volume required above can be supplied between proposed Basins No.1 and No.2 
which have a total capacity of 6700m3. 

7.3.1.4 Flocculation and Dewatering 

The sediment basin shall be treated by flocculation after all rainfall events (>5mm) using 
gypsum, alum or another suitable compound. Manual dosage of the basin should be 
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undertaken using a minimum rate of 32kg/m3 for gypsum or 1.5-8.0kg/m3 for alum. Higher 
dosage may be required depending on soil type and application technique. 

Flocculent shall be spread evenly over the basin surface area. The basin area should ideally be 
equipped with a pump system to spray the slurry of flocculants at an angle of 10-20 degrees. 

Dewatering should occur within 5 days of the conclusion of a rainfall event so that capacity is 
restored in the basin. The treated basin should be dewatered using a pump system with a 
floating inlet to ensure settled sediment is not entrained and discharged. 

7.3.1.5 Spillages 

The proposed aggregate manufacturing facility will operate a process in which there is little 
risk of contaminants being released into the stormwater system. However should a spill occur 
the basin will detain the contaminated material at the low-point of the site until it can be 
removed via suction pumps or other equipment. 

7.3.1.6 Maintenance Access 

Maintenance access to the basins must be provided to allow for dredging of collected 
sediment from the basin floor/storage zone. This should occur once the sediment storage zone 
reaches 70% of its capacity. Captured sediment will be disposed of in an environmentally-
sensitive manner so as not to cause contamination or downstream pollution. 
 
A 3.0m-wide berm has been provided to allow a small excavator to track around the perimeter 
of the basins. Maintenance ramps constructed from concrete or geogrid (maximum grade of 1 
in 6) can also be constructed to provide direct access from the adjacent access road onto the 
floor of the basins. 
 
The floor of the primary sediment basin will be lined with rock (or concrete) to delineate the 
bottom of the sediment collection zone and provide an impermeable layer. 

7.3.2 Gross Pollutant Traps 

In addition to these requirements it is recommended that a gross pollutant trap be installed on 
the pipe network leading from the access road and carpark to the basin and creek outlet 
points. A proprietary device such as a Rocla CDS or Humes Humeguard will offer some pre-
treatment screening of flows prior to discharge.  
 
In the case of the creek outlet in particular (Catchment F), where there is no further 
downstream treatment, this unit could also be designed to provide secondary treatment of 
hydrocarbons and capture oil, fuel and grease in the event of a spillage. The exact specification 
of the device to be installed can be developed during the detailed design process via further 
consultation with the manufacturer about treatment capacities. 

7.3.3 Nutrient Removal 

Due to the high sediment content in runoff from a quarry site, a tertiary treatment system (e.g. 
bio-retention or filtration) would be likely to clog up very quickly and is not recommended. The 
Environmental Protection Licence for the site does not require specific targets to be met for 
nitrogen and phosphorous content in runoff. 
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If nutrient removal is required, it would be preferable to provide this via a bio-retention 
component located on the floor of the second stage of the detention basin.
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8 Construction Erosion & Sediment 
Controls 

8.1 Planning Requirements 

The Secretary’s Environmental Assessment Requirements for the Development Application 
state that the Soil and Water Report must include: 

 a description of the construction erosion and sediment controls 

8.2 Proposed Erosion and Sediment Controls 

As a result of the proposed bulk earthworks to be undertaken on the site, an erosion and 
sediment control strategy is required in order to prevent sediment from polluting the natural 
environs of the Eastern Creek riparian corridor. 

All erosion and sediment control plans will be prepared in accordance with the NSW 
Government’s Managing Urban Stormwater – Soils and Construction Blue Book Volume 1, 4th 
Edition, March 2007. 

A preliminary erosion and sediment control plan for the site is included under Appendix A. It is 
important to note that the measures identified on this plan are a conceptual approach to 
construction phase stormwater quality management.  Erosion and sediment control is highly 
dependent on local site conditions and staging of the proposed earth disturbing activities.  
Therefore, further details of the erosion and sediment control systems and procedures will be 
provided at the detailed design stage when more information is available regarding in-situ soils 
and development staging. 

8.2.1 Pre-Construction 

The following erosion control measures will be implemented prior to commencement of 

construction to minimise disturbance and ensure the performance criteria for water quality 

are met: 

 Designation and marking of transport routes across undisturbed portions of the site to 

ensure minimal vegetation disturbance. Transport routes will be provided with stabilised 

construction entry/exits (e.g. Blue Book SD6-14) at the designated access points; 

 Installation of the sediment basin described in Section 7.2 will occur before bulk 

earthworks across the site begin so that sediment-laden runoff from the works can be 

captured and treated; 

 Diversions will be constructed to divert clean stormwater away from exposed soils and 

development areas. The exact location and time of construction for each diversion 

measure will depend on construction staging.   

 Existing vegetated buffer zones/bunds are to be fenced off; 

 Filter rolls or geotextile inlet filters (e.g. Blue Book SD6-11&6-12)  to be installed around 

all existing stormwater inlet gullies; and 
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 All site personnel to complete an environmental induction covering the erosion and 

sediment controls. 

8.2.2 During Construction 

Measures to mitigate water quality impacts during the construction phase will include: 

 Sediment fences (e.g. Blue Book SD6-8) to be erected at the base of all batters to 

prevent sediment-laden stormwater from flowing into the Eastern Creek riparian zone; 

 Regular dust suppression on exposed areas by water truck or use of chemical dust 

suppressant; 

 Progressive stabilisation of filled and disturbed areas; 

 Sediment fences to be erected around soil stockpiles;   

 Regular inspections as soon as practicable after storm events to check and maintain 

controls; 

 Sediment to be removed from fences when controls are 40% full and at the completion 

of construction.  All material to be re-used or stored on-site in a controlled manner or 

taken off-site for re-use or disposal at a licensed waste disposal facility;  

 Filter rolls or geotextile inlet filters (e.g. Blue Book SD6-11&6-12) to be installed around 

all new stormwater inlet gullies; and 

 Monitoring of water quality to determine the effectiveness of the sediment and erosion 

control management practices (refer to Section 7). 
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9 Site Water Balance 

9.1 Planning Requirements 

The Secretary’s Environmental Assessment Requirements for the Development Application 
state that the Soil and Water Report must include: 

 A description of water balance including a description of the water demands and 
breakdown of water supplies, including any water licensing requirements; and 

 Description of the measures to minimise water use. 

9.2 Water Balance Overview 

On a site of this size a large amount of surface runoff is expected throughout the year. Whilst 
storage has been provided to capture and detain some of this water (for OSD and treatment 
requirements described above), only a fraction of it will be used to meet the development’s 
water demand and the vast majority of the water will ultimately leave the site via the Eastern 
Creek watercourse. 

9.3 Runoff 

9.3.1 Mean Annual Rainfall 

Rainfall data was sourced from the BOM website for the nearby Prospect Reservoir station 
(BOM station 067019) and is as follows for the years 1887-2015: 

Lowest Rainfall 394.6mm 

Mean Rainfall 872.8mm 

Highest Rainfall 1900.0mm 

9.3.2 Catchment Areas 

Site catchments (post-development) are summarised in the following table: 

 Catchment Area Volumetric Runoff 
Coefficient 

Building Roofs 29,800m2 0.95 

Paved Areas 101,200m2 0.85 

Stockpiles/Quarry 106,000m2 0.64 

The volumetric runoff coefficient given in the table makes allowance for water loss through 
evaporation and infiltration from the respective surfaces. 

9.3.3 Potential Runoff 

Potential runoff generated is therefore summarised in the following table: 
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 Potential Runoff (ML/year) 

 Dry Medium Wet 

Building Roofs 11.2 24.7 53.8 

Paved Areas 33.9 75.1 163.4 

Stockpiles/Quarry 26.8 59.2 128.9 

Total 71.9 159.0 346.1 

9.4 Water Demands  

The various water uses in the proposed development are summarised below: 

Demand Use Source Demand 

Dust Suppression OSD Basin (6700kL storage) 40kL/day (no application if rainfall >2mm) 

Toilets - Offices  Raintank 5 staff x 6 flushes/day x 5L = 150L/day 

Toilets - Kilns  Raintank 24 staff x 6 flushes/day x 5L = 720L/day 

Industrial Process Town Supply/Tank 120kL/day 

Total  48.2 ML/year 

By far the most significant water demand is in the forming process for the aggregate facility 
which will require 5,000L per hour, 24 hours per day. Security of constant, consistent supply is 
also vital for this process and therefore the primary water source will be the existing public 
water supply network. However, in the interests of minimising water use it is sensible that 
storage tanks be installed next to the existing brick factory to store roofwater from that 
building. This water would serve as a backup/auxiliary supply for use in the adjacent kiln 
process. 

9.5 Water Saving Measures 

Potential water saving measures that could be utilised on the site are: 

 Re-use of stormwater runoff from the OSD basin for dust suppression across the site. 
Water would be pumped into water carts for wetting of haul roads, stockpiles and other 
exposed areas. This is similar to the existing scenario where water is extracted from the 
existing dam for the same purpose. 

 Harvesting of roofwater from the existing factory buildings for use in the manufacturing 
process and toilet-flushing at the kiln office. This water would be stored in above-ground 
tanks to be installed alongside the existing buildings and pumped from there to the kiln 
plant. It is recommended that a minimum storage volume of 100,000L be provided in 
multiple 20-30kL tanks. Potentially this volume could be a lot higher to reduce reliance 
on the piped supply i.e. allowing the plant to operate for several days without mains 
top-up. The existing buildings would require new guttering to direct flows to the storage 
tanks.  

 Harvesting of roofwater from the proposed office building for toilet-flushing and any 
other non-potable uses. Rainwater collected by the gutters on the building is to be 
stored in an above-ground tank (approx. size 20,000L) fitted with a pump for non-
potable reuse within building. Overflows would be directed to the piped stormwater 
system. 
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9.6 Groundwater 

Douglas Partners recently undertook a geotechnical investigation of the subject site, the 
results of which are included in Report No.84821.00 dated June 2015. 

The investigation included installation of groundwater monitoring wells in three boreholes 
(BH7, 9 and 10) to allow for measurement of groundwater levels and permeability testing. 
Water levels were also recorded during drilling of the other deep auger boreholes. 

Measured groundwater depths in the three monitoring wells ranged from 6.5-12.0m below the 
existing surface. Fluctuations measured over several days were less than 300mm in each well. 
The level of the groundwater surface at these locations ranges between RL59.3-60.6. As the 
lowest proposed surface levels of the new kiln pad in this area are RL61.0 (i.e. the deepest 
zone of excavation on site), groundwater is not expected to be encountered during 
construction or operation. 

In two other boreholes (No.1 and 4) groundwater was encountered at 3.8 and 3.9m depth 
respectively during drilling. The geotechnical report states that this is probably caused by 
seepage from a perched water table located within the fill layer.  In any case, the proposed 
surface levels in both of these locations require filling rather than any excavation. Therefore 
groundwater should not be encountered during construction or operation. 

It should also be noted that due to the largely impervious coverage of the site to infiltration 
(mostly buildings, pavements and low-permeability clays) there is expected to be minimal 
interaction between surface water and groundwater on the site.  
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Appendix B 
BMT WBM Flood Report 

 

 

 

 

 



 

 

 

A part of BMT in Energy and Environment S:\WATER\PROJECTS\S20149_BrickworksQuarry_FIA\Docs\L.S20149.01_BrickworksQuarry_FIA.docx 

Our Ref: L.S20149.01_BrickworksQuarry_FIA.docx 
 
 
26 May 2015 
 
 
Suite 702, 154 Pacific Highway, 
St Leonards NSW 2065 
 
Attention:  Simon Haycock 
 
Dear Simon 
 
RE:  Brickworks Quarry Site at Horsley Park – Flood Impact Assessment 
 

The following letter report outlines the flood impact assessment undertaken for the proposed 

development at the above address. 

The flood impact assessment was undertaken using Fairfield Council’s current hydraulic model of the 

Eastern Creek catchment developed as part of the Rural Area Flood Study, Ropes, Reedy and Eastern 

Creeks – Final Draft (2013).  

Proposed Development and Description of Existing Flood Risk 

The proposed works will involve bulk earthworks to form platform levels for a new manufacturing plant 

and associated amenities. This will include some filling of the existing dam. This assessment focuses on 

determining the risk of flooding and flooding impacts from Eastern Creek which is immediately west of the 

site (Figure 1). 

Hydraulic Modelling Overview 

The Eastern Creek catchment hydraulic model is a two-dimensional (2D) TUFLOW model utilising a 5m 

grid resolution. Major stream paths such as Eastern Creek are modelled as nested 1D features. In order 

to assess the existing overland flood risk and flood impacts of the proposed development, refinement to 

the Draft model was required. The following modifications were made to the TUFLOW model. 

 Existing Case Model (Pre-development conditions) 

Modelling undertaken for the flood study assumed that the quarries were filled (topographic 

changes). For the purposes of this flood impact assessment, the flood study model is therefore 

not a suitable base case model. Local site survey was provided as a 12da file for the Pre 

Developed conditions. This terrain was “patched” on the flood study model. The dam adjacent to 

the Creek was assumed full prior to the design storm. Aerial imagery supports this starting water 

level. Quarry land-use layers developed for the flood study were applied on the site for the 

assessment. 

 Proposed Case Model 

Two proposed development models were developed when preparing the flood impact 

assessment in order to mitigate flood impacts in Eastern Creek from the development (only the 

final scenario is reported). Proposed development site topography was provided as 12da files. 

This terrain data was similarly patched over the pre-development model. Figure 1 shows the 

change in topography for the Proposed Case versus Existing Case model. 
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No other land use changes including Manning’s “n” roughness or topographic changes were made. 

 

 

 

 

 

 

 

Figure 1 Study Area and reporting locations 
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Flood Mapping and Peak Result Tables 

The TUFLOW hydraulic model has been used to derive “Flood Study Condition”, “Pre Developed” and 

“Proposed Development” flood levels for the 5% AEP (20 year ARI), 1% AEP (100 year ARI) and the 

PMF (Probable Maximum Flood) design storms. 

Flooding characteristics for all design events have been determined by assessing a range of design storm 

durations. The resulting peak water level is determined by considering all storm durations and extracting 

the highest water level in each model cell. 

Figure 2 shows the Flood Study 1% AEP maximum water level surface while Figure 3 shows the 

difference in flood levels (1% AEP) from the Flood Study model versus the pre-developed model. The 

Flood Study adopted topographic changes to remove the quarry in conjunction with a revised land-use 

layer assuming the quarry site had been restored. This resulted in higher conveyance within Eastern 

Creek at the western site boundary for the Flood Study compared to that modelled for the pre-developed 

scenario. Note red sections in Figure 3 indicate areas where the pre-developed scenario produces higher 

flood levels than the flood study. 

 

A range of flood mapping has been provided as follows: 

Appendix A – Flood Level Impact Mapping 

                A1           5% AEP (20 Year ARI) Maximum Water Level Differences 

                A2           1% AEP (100 Year ARI) Maximum Water Level Differences 

                A3           PMF Maximum Water Level Differences 

Appendix B – Velocity-Depth Product Mapping 

                B1           5% AEP (20 Year ARI) Velocity-Depth Product - Pre Developed 

                B2           1% AEP (100 Year ARI) Velocity-Depth Product - Pre Developed 

                B3           PMF Velocity-Depth Product - Pre Developed 

                B4           5% AEP (20 Year ARI) Velocity-Depth Product - Developed 

                B5           1% AEP (100 Year ARI) Velocity-Depth Product - Developed  

                B6           PMF Velocity-Depth Product - Developed  

Appendix C – Peak Water Level Mapping (include velocity vectors) 

                C1           5% AEP (20 Year ARI) Maximum Water Levels – Pre Developed 

                C2           1% AEP (100 Year ARI) Maximum Water Levels – Pre Developed 

                C3           PMF Maximum Water Levels - Pre Developed 

                C4           5% AEP (20 Year ARI) Maximum Water Levels - Developed  

                C5           1% AEP (100 Year ARI) Maximum Water Levels - Developed  

                C6           PMF Maximum Water Levels - Developed  
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Impact mapping provided in Appendix-A contrasts the revised pre-developed scenario with the developed 

scenario. Flood levels determined in the Flood Study model are however different to the pre-developed 

scenario.  
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Figure 2 Flood Study – 1% AEP Peak water levels 
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Figure 3 Flood Level Impacts – Flood Study Versus Pre-developed 
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Peak water levels have been extracted along the site for the “pre-developed case” and “developed case” 

(Table 1). Figure 1 shows the locations reported. 

Table 1 Peak Water Levels Results on site (mAHD) 

Location 
Pre Developed Post Developed (It 2) Impacts 

5% AEP 1% AEP PMF 5% AEP 1% AEP PMF 5% AEP 1% AEP PMF 

P01 61.18 61.33 62.84 61.18 61.33 62.84 0.00 0.00 0.00 

P02 61.10 61.24 62.75 61.10 61.24 62.75 0.00 0.00 0.00 

P03 59.28 59.56 61.85 59.28 59.56 61.85 0.00 0.00 0.00 

P04 58.84 59.09 61.27 58.84 59.09 61.27 0.00 0.00 0.01 

P05 57.83 58.11 59.95 57.84 58.11 59.99 0.02 0.01 0.04 

P06 57.31 57.63 59.66 57.33 57.64 59.72 0.03 0.01 0.05 

P07 56.86 57.11 58.75 56.88 57.12 58.79 0.02 0.01 0.04 

P08 56.17 56.29 57.43 56.18 56.30 57.44 0.01 0.00 0.01 

P09 55.42 55.57 56.95 55.43 55.58 56.95 0.01 0.00 0.00 
 
Yours Faithfully 
BMT WBM 

 
Bowen Hicks 
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Appendix A Flood Level Impact Mapping 
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Figure A 1 
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Figure A 2 
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Figure A 3 
 
 
  



12 

 

 

S:\WATER\PROJECTS\S20149_BrickworksQuarry_FIA\Docs\L.S20149.01_BrickworksQuarry_FIA.docx 

Appendix B Velocity-Depth Product Mapping 
  



13 

 

 

S:\WATER\PROJECTS\S20149_BrickworksQuarry_FIA\Docs\L.S20149.01_BrickworksQuarry_FIA.docx 

Figure B 1 
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Figure B 2 
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Figure B 3 
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Figure B 4 
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Figure B 5 
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Figure B 6 
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Appendix C Peak Water Level Mapping 
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Figure C1 
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Figure C2 
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Figure C3 
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Figure C4 
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Figure C5 

 

  



25 

 

 

S:\WATER\PROJECTS\S20149_BrickworksQuarry_FIA\Docs\L.S20149.01_BrickworksQuarry_FIA.docx 

Figure C6 

 

 

 

 

 

 




