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1 INTRODUCTION 

1.1 Background 

This civil engineering report has been prepared by Costin Roe Consulting Pty Ltd as part 

of a Development Application submission to the Penrith City Council for the 

development of an industrial warehouse/ distribution type facility. 

The proposed development comprises warehouses, truck circulation and loading areas, 

dedicated container storage area, ancillary office space and parking areas.  

 

1.2 Scope 

Costin Roe Consulting Pty Ltd has been commissioned by Mr John Joannou c/- Aim 

Tenants to prepare this Engineering Report in support of the proposed application for 

development on the site. 

This report provides a summary of the design principles and planning objectives for the 

following civil engineering components of the project: 

• Earthworks & Retaining Walls; 

• Stormwater Management including stormwater quantity and quality;  

• Flooding; and  

• Erosion & Sediment Control. 

The engineering objectives for the development are to create a site which, based on the 

proposed architectural layout, responds to the topography and site constraints to provide 

an appropriate and economical stormwater management system which incorporates best 

practice in water sensitive urban design consistent with the requirements of council’s 

water quality objectives. 

A set of drawings have been prepared to show the proposed finished levels, retaining 

walls, stormwater drainage layout and water quantity and quality requirements for the 

development.  These drawings are for development approval and subject to change 

through design progression in detail design and construction certificate, ensuring 

strategies and objectives set out in this document are maintained in the design. 

 

1.3 Authority Jurisdiction 

The consent authority is Penrith City Council and the engineering requirements of Penrith 

City Council (PCC) have been addressed. 

 

1.4 Proposed Development 

The proposed development is for the construction three industrial warehouse buildings 

on the eastern portion of the existing property.  The proposal also includes two new multi-

level carparking areas and associated offices on the western side of the property adjacent 

to Castlereagh Road, over existing parking areas.  The indicative layout for the site has 

been included in Figure 1.1. 
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The proposed layout comprises three single level warehouse buildings with ancillary 

office spaces for each building.  Truck loading access is made from a new site entry on 

Castlereagh Road (south) and the existing egress path along the southern boundary of the 

property.  Fire brigade access for the full perimeter of the building.  A second entry point 

is also proposed for truck and passenger from Castlereagh Road on the northern end of 

the site frontage.  The existing central access driveway will be made redundant. 

Civil works will include filling earthworks, construction of detention and flood mitigation 

systems, bio-retention water quality features and drainage structures.  Works will also 

include in-ground stormwater drainage system, stormwater management system and 

pavements. 

 

Figure 1.1. Proposed Development 
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2 SITE CHARACTERISTICS 

2.1 Location & Description 

The property, Lot 2 of DP 787827, is located within Penrith City Council (PCC) local 

government area (LGA), as shown in Figure 1.1. 

The site is located on the eastern side of Castlereagh Road approximately 65m south of 

the intersection of Castlereagh Road and Lugard Street.  The site comprises a roughly 

rectangular block with a total area of 12.06 Ha.  The property is approximately 690m long 

and 180m wide (fronting Castlereagh Road). 

The site is surrounded by the Meyer Timber facility and currently under construction O/I 

Glass warehouse facility to the north, wetland conservation zone to the east, undeveloped 

industrial land to the south and Castlereagh Road and industrial areas to the west.  The 

nearest residential receptors are more than 750m north of the site. 

The site comprises existing industrial steel framed buildings associated with current use 

on the site over much of the site.  These existing buildings have finished floor levels 

between R.L. 25.6m and 25.7m A.H.D.  Refer Figure 1.1 and 1.2. 

There is minimal level change along the length of the property.  Levels on Castlereagh 

Road frontage are noted to be RL 25.3m AHD, and levels on the eastern boundary are 

also at or around RL 25.3m AHD.   

A wetland is located on the east of the site.  A man made drainage swale and basin is 

located on the far east of the property.  The eastern portion of the site currently drains to 

this flow path via a 300mm RCP.  The drainage swale and basin ultimately discharges to 

the wetland east of the property via overland flow. 

The majority of the site currently discharges stormwater to the north through the recently-

construction 128 Andrews Road Facility via twin 600mm RCP and a formalised 

easement.  The remainder of the site discharges east into the wetland area as described 

above.  There is no council drainage located within Castlereagh Road. 

The site is noted to be located within an area comprising existing industrial uses.  The site 

is also noted to be located within the Nepean River Floodplain and flood planning 

considerations will be necessary for the development. 
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Figure 1.1. Locality Plan (Source: Sixmaps 2020) 

 

 

Figure 1.2.  Aerial Imagery (Source: Nearmap 8 June 2020) 

Several existing public utilities (and associated easements) are present on the property 

adjacent to the south-eastern boundary.  These include a 375mm CICL pressure sewer 

main and electrical lines.  The pressure sewer main is noted to be a significant carrier and 

is a sensitive asset for Sydney Water.  If any works are proposed around this asset, a Built 

Over Sewer approval (and associated assessments and reporting) will be necessary prior 

to any construction works. 
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2.2 Existing Stormwater Drainage 

The site is currently developed as an industrial use.  Existing drainage is present on site 

as inground pits and pipes.  Discharge from the majority of the site is via 2x 600mm 

RCP pipes located on the northern boundary of the property.  These pipes drain north 

through a detention basin in the currently under construction 128 Andrews Road 

Facility and easements/ RCBC construction to Lambridge Place constructed during the 

Myer Timber Facility construction period. 

It is noted there is no inground drainage within Castlereagh Street.  Castlereagh Street is 

noted to be subject to frequent ponding and inundation during rainfall due to the lack of 

public drainage and flat falls along the street gutter.  It is noted that several large 

services are present in the vicinity of the gutter line which limit the ability for 

installation of public drainage in Castlereagh Street. 

The eastern portion of the site (east) is drained via a 300mm RCP, and sheet flows, to an 

existing drainage swale and basin on the far east of the property.  This basin/ swale then 

discharges directly into the wetland area east of the subject land. 

Existing drainage is present on the two existing parking areas on the western/ 

Castlereagh Road frontage where the two new multi-level parking areas and offices are 

proposed.  There is negligible difference in impervious areas on the Castlereagh Road 

site frontage development zone. 

Management of stormwater over the site has been shown on drawings Co14023.01-

DA41 & DA42 and discussed in Section 4.2.  Discharge from the existing developed 

portions of the property will be via existing pipes.  The new construction will remain 

consistent with existing catchments with approximately 2Ha to drain through the 

existing pipes to the north and the remaining 2.7Ha to discharge to the wetland on the 

east.   

It is noted the site is subject to flooding which is discussed in further sections of this 

report. 

 

2.3 Proposed Stormwater Drainage System 

The proposed stormwater drainage system for the development will comprise a minor 

and major system to safely and efficiently convey collected stormwater run-off from the 

development. 

The minor system will consist of a piped drainage system designed to accommodate the 

1 in 20-year ARI storm event (Q20).  This results in the piped system being able to 

convey all stormwater runoff up to and including the Q20 event.  The major system has 

been designed to cater for storms up to and including the 1 in 100-year ARI storm event 

(Q100). This major system employs overland flow paths to safely convey excess run-off 

from the site. 

The design of the stormwater system for this site is based on the following: 

• Runoff from the canopy will generally be designed in accordance with AS 3500.3 

National Plumbing and Drainage Code Part 3 – Stormwater Drainage.   
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• Overall site runoff and stormwater management will generally be designed in 

accordance with the Institution of Engineers, Australia publication “Australian 

Rainfall and Runoff” (1988 Edition), Volumes 1 and 2 (AR&R). 

• Design recurrence intervals for major and minor storms will be in accordance with 

Part C3 of PCC DCP2014. 

• On-site detention, water quality measures and flooding requirements will be in 

accordance with Part C3 of PCC DCP2014. 

• Stormwater harvesting is based on the requirement of PCC DCP2014 Part C3 and 

the NSW Department of Environment and Conservation Document Managing 

Urban Stormwater: Harvesting and Reuse.  

Water quality has been considered in the design, throughout new paved areas, ensuring 

that any increase in the detrimental effects of pollution are mitigated and PCC Water 

Quality Objectives are met  

Plans of the proposed stormwater drainage layout can be found on drawings 

Co14203.01-DA41 & DA42 in Appendix A. 

The objectives for the management of stormwater quantity and quality for the proposed 

application are consistent with PCC requirements.  Section 5 of this report discusses the 

proposed water quantity management and Section 6 discusses the proposed water 

quality management.  The means by which these objectives are achieved are as follows 

through a stormwater management basin consisting of an on-site detention basin 

combined with a bioretention basin.  

• Water Quantity –  

Two on-site detention systems are proposed for the site for the areas of the site 

which require new impervious surfaces.  The objective for water quantity is to 

attenuate the post development flows to less than or equal to the pre-development 

flows from the site through either tanked or open detention systems. 

• Water Quality –  

Treatment of stormwater flows will be performed by a treatment train which 

comprises of pit inserts and proprietary filtration or bioretention. 

There are two existing catchments on the site and the proposed legal points of discharge 

for the site will generally match existing catchment breakdown.  Around half of the 

development footprint will be drained east (consistent with existing conditions) to the 

eastern drainage channel/basin, then the wetland, and the remainder of the new area will 

be drained north, through existing easements and twin 600mm RCP discharge locations 

with 128 Andrews Road property.  This catchment ultimately drains to a culvert in 

Lambridge Place.  The new parking areas on the Castlereagh Road frontage are noted to 

be constructed over existing impervious areas.  As there is negligible change in 

impervious areas, no detention is proposed for this portion of the site. 

Existing pre-developed flows will be maintained for the post-development conditions as 

noted above. 
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2.4 Eastern Service Zone 

Dial Before You Dig (DBYD) information shows existing service corridor on the east of 

the property.  The corridor comprises existing pressure sewer line and electrical 

transmission lines that runs through the eastern portion of the site within dedicated 

easements.   

The sewer main is noted to be a 375mm CICL pressure sewer main and electrical lines.  

The pressure sewer main is noted to be a significant carrier and is a sensitive asset for 

Sydney Water.  If any works are proposed around this asset, a Built Over Sewer approval 

(and associated assessments and reporting) will be necessary prior to any construction 

works. 

The development is noted to be proposed to remain generally clear of the existing assets.  

Some minor works for drainage outlets will be necessary 
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3 SITE WORKS 

3.1 Geotechnical Conditions 

Based on our knowledge of the area, the site is expected to exhibit characteristics 

consistent with Cranebrook Formation. 

Geotechnical investigations of surrounding sites reference the Penrith 1:100,000 

Geological Series Sheet 9030 and the site is shown to be underlain by Cranebrook 

Formation comprising Quaternary deposits of “gravel, sand, silt and clay”.  

The geotechnical profile is expected to comprise an alluvial profile with silty sands of 

around 1-2m depth over silty sandy gravels.  The silty sands would exhibit CBR’s of 10-

14%, however it is noted that silts are difficult to work with and need a tight control of 

moisture content during the works.  Noting that if the moisture content is slightly off 

optimum the material can become unworkable.  The earthworks are recommended to be 

carried out by a earthworks contractor experienced with such soils.   

In undeveloped eastern portions of the site, topsoil will vary in depth and could be 

expected to be generally averaging around 0.1m to 0.2m. 

Geotechnical conditions will need to be confirm via detailed geotechnical investigation.  

 

3.2 Earthworks 

Bulk earthworks will be required to facilitate the development of the estate for industrial use.  

The earthworks will be undertaken to provide large flat building pads, facilitate site access 

from the existing site and to drain the site stormwater via gravity. 

A high-level earthwork volume estimate assessment has been completed for the site. The 

earthworks volume estimates are high level based on a general layout in Figure 1.1.  The 

earthworks analysis has been completed to a level of detail to enable general pad levels 

to be set and to obtain an order of magnitude cut and fill volume estimate.  Given the 

preliminary nature of the assessment, an upper and lower bound of earthworks volumes 

has been included to allow for contingency in cost planning estimates. 

The primary drivers for the proposed earthworks levels are achieving a cut to fill, to 

achieve flood planning requirements and to drain the site by gravity. 

The earthworks volume estimates are as follows: 

 Apparent Volume Upper Bound 

(+15%) 

Lower Bound 

(-15%) 

Cut (m3) 5700 6600 4900 

Fill (m3) 11700 13500 10000 

Detail Excavation 

(@ 1500m3/ Ha) 

6400 7400 5500 

Difference (m3) -400 -500 -400 

Table 3.1.  Earthwork Volume Estimates 

The volume estimate is based on 4200m3 of topsoil (100mm over the proposed 4.2 Ha 

development area) to be removed from the site (or placed elsewhere on site). 
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Allowances for service excavation during infrastructure and future building 

developments should also be made to avoid excessive exports during later stages of the 

project.  Allowances in the range of 1,250-1,500m3/Ha can be expected depending on the 

type of development and final site layouts.  As noted, an upper and lower bound of 

earthworks volumes has been included to allow for some of these items. 

 

3.3 Erosion and Sediment Control 

Soil Erosion and Sediment Control measures will be provided for the development during the 

construction phase of the project.  All Soil and Sediment Control measures will be performed 

in accordance with BCC requirements and recommendations set out in the Landcom document 

Managing Urban Stormwater, Soils and Construction (1998) – The Blue Book.  

Measures, as set out in Section 8 and Appendix C & D, will include sediment basins, 

construction entry/ truck shakers, sediment fences, diversion drains and drainage pit 

protection. 

Refer Section 8 and Appendix C & D 

 

3.4 Retaining Walls 

Retaining will be expected to be minimal given the relatively flat grading over the existing 

site.  Final configuration will depend on the final levels proposed to meet flood planning and 

the masterplan site layout. 

If necessary, the construction type for the walls will need to be masonry or other suitable 

durable retaining wall system.  As per council policy timber structures are not permitted.  

Walls in could be formed of Keystone Reinforced Earth or similar construction, and walls in 

cut greater could comprise no-fines keystone. 
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4 STORMWATER HYDROLOGICAL MODELLING AND ANALYSIS 

4.1 General Design Principles 

The design of the stormwater system for this site will be based on relevant national 

design guidelines, Australian Standard Codes of Practice, Penrith City Council and 

accepted engineering practice as discussed in Section 2.4 of this report. 

Storm events for the 2 to 100 Year ARI events have been assessed. 

 

4.2 Minor/ Major System Design 

The piped stormwater drainage (minor) system has been designed to accommodate the 

20-year ARI storm event (Q20). Overland flow paths (major) which will convey all 

stormwater runoff up to and including the Q100 event have also been provided which 

will limit major property damage and any risk to the public in the event of a piped 

system failure. 

 

4.3 Rainfall Data 

Rainfall Intensity Frequency Duration (IFD) data used as a basis for Drains modelling for 

the 2 to 100 Year ARI events was taken from The Bureau of Meteorology Online IFD 

Tool.  

 

4.4 Runoff Models 

Calculation of the runoff from storms of the design ARI have been calculated with the 

catchment modelling software DRAINS. 

At this stage, the modelling performed is to calculate OSD requirements.  Detailed 

hydraulic assessment of the internal drainage system will be calculated at detail/ 

construction certificate stage. 
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The design parameters for the Drains model are to be based on typical values and 

parameters for the area and are as follows: 

Model Model for Design and analysis run Rational method  

 Rational Method Procedure ARR87  

 Soil Type-Normal 3.0  

 Paved (Impervious) Area Depression Storage 1 mm 

 Supplementary Area Depression Storage 1 mm 

 Grassed (Pervious) Area Depression Storage 5 mm 

AMC Antecedent Moisture Condition (ARI=1-5 years) 2.5  

AMC Antecedent Moisture Condition (ARI=10-20 years) 3.0  

AMC Antecedent Moisture Condition (ARI=50-100 years) 3.5  

 Sag Pit Blocking Factor (Minor Systems) 0  

 On Grade Pit Blocking Factor (Minor Systems) 0  

 Sag Pit Blocking Factor (Major Systems) 0.5  

 On Grade Pit Blocking Factor (Major Systems) 0.2  

 Minor Storm Pit Freeboard 150 mm 

Table 4.1.  DRAINS ILSAX Parameters 

 

4.5 Hydraulics 

4.5.1 General Requirements 

Hydraulic calculations will be carried out utilising DRAINS modelling software during 

the detail design stage to ensure that all surface and subsurface drainage systems meet 

or exceed the required standard. 

4.5.2 Freeboard 

The calculated water surface level in open junctions of the piped stormwater system will 

not exceed a freeboard level of 150mm below the finished ground level, for the peak 

runoff from the Minor System runoff. Where the pipes and junctions are sealed, this 

freeboard is not required. 

4.5.3 Public Safety 

For all areas subject to pedestrian traffic, the Depth-Velocity product (dV) of the depth 

of flow, d (in metres), and the velocity of flow, V (in metres per second), will be limited 

to 0.4, for all storms up to the 100-year ARI. 

For other areas, the dV product will be limited to 0.6 for stability of vehicular traffic 

(whether parked or in motion) for all storms up to the 100-year ARI. 
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4.5.4 Inlet Pit Spacing 

The spacing of inlets throughout the site will be such that the depth of flow, for the 

major system design storm runoff, will not exceed the top of the kerb (150mm above 

gutter invert). 

4.5.5 Overland Flow 

Dedicated flow paths have been designed to convey all storms up to and including the 

100-year ARI. These flow paths will convey stormwater from the site to the detention 

systems prior to discharge. 

 

4.6 Site Discharge 

The site has two main catchments and subsequent discharge points. 

Western Catchment 

The western catchment drains twin 2x600mm RCP to the recently constructed detention 

system within 128 Andrews Road.  Ultimate discharge to council infrastructure is made 

via a box culvert system to council drainage infrastructure in Lambridge Place. 

 

Eastern Catchment 

The eastern catchment drains to the rear channel and basin, prior to overflowing to the 

wetland area east of the property, designated as Wetland 158.   

The design of the proposed outlet structure has been provided based on the NSW Office 

of Water document Controlled Activities: Guidelines for Outlet Structures.  

The stormwater outlet consists of an outlet pipe and ‘natural’ energy dissipater in the 

location shown on Co14203.01-DA40.  The outlet is aligned with the wetland to remove 

the potential for bank scour and shall include rip rap energy dissipaters constructed in 

accordance with the Outlet Structures Guidelines and “The Blue Book”, ensuring that 

flows are distributed and velocity is reduced to a limit which will ensure no scour or 

limited potential for loss of habitat or ecological amenity (as confirmed by the Ecological 

Consultant).  The arrangement of the outlet is shown figuratively below in Figure 2.2 

below.  Further construction details regarding the configuration of dimensions, rock size 

and scour protection can be seen on drawing Co14203.01.00-DA45. 

It is further noted that post-developed flows have been attenuated to pre-development, 

and that appropriate water quality and WSUD design has been employed to ensure 

acceptable water quality and flow rates to the Wetland 158.  Further detail on water 

quantity and quality can be found in Section 5 and 6 of this report. 
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Figure 2.2. Outlet Structure Components 
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5 WATER QUANTITY MANAGEMENT 

5.1 General Design Principles 

Penrith City Council adopts the principles of water quantity management, also known as 

“On-site Detention (OSD)”, to ensure the cumulative effect of development does not 

have a detrimental effect on the existing stormwater infrastructure and watercourses 

located within their LGA downstream from the particular site. 

Section 3.3.3 of Councils draft stormwater management policy requires that “it will be 

necessary to demonstrate that there will be no increase in runoff from the site as a 

result of the development for all storms up to and including the 100-year Average 

Recurrence Interval (ARI) event for all storm durations”. 

 

5.2 Methodology 

A hydrological analysis was undertaken to estimate the impact of the development of 

the site on peak flows at the downstream extent of the site.  Modelling of stormwater 

runoff quantity was considered for the pre-existing case and for the operational phase of 

the development. 

As the site is greater than 5000m2, the simplified PSD/SSR method contained in Section 

3.3 of the Penrith Council Document Stormwater Drainage for Building Developments 

has not been used in calculating the storage and discharge relationship for the site.  

Council’s preferred modelling software, DRAINS has been used to assess the site 

detention discharge and storage relationship.  

In order to assess the existing and operational phase peak discharges from the 

development site, a DRAINS hydrological model was used to estimate peak flows from 

catchments on the site for various storm durations for Q2 year ARI to Q100 year ARI 

events for the two adopted catchments.   

 

5.3 Existing & Post Development Peak Flows 

Tables 5.2 & 5.3 shows the existing and developed flows at the downstream boundaries 

for the western and eastern catchments respectively. 

As noted in the council pre-development application minutes, peak flows are to match 

pre-development and flows are to be dissipated prior to entering the eastern channel and 

basin, then wetland on the eastern property catchment. 
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ARI Design 

Storm 

Duration 

Peak Flow (m3/s) 

Undeveloped Developed 

Site Site  

(no atten.) 

Site 

(+ atten.) 

2 30 0.177 0.393 0.158 

60 0.227 0.329 0.167 

120 0.248 0.376 0.167 

20 30 0.519 0.670 0.220 

60 0.456 0.553 0.235 

120 0.569 0.640 0.239 

100 30 0.690 0.810 0.257 

60 0.583 0.676 0.319 

120 0.714 0.783 0.357 

Table 5.2. Western Catchment - Q2, Q20 & Q100 ARI Peak Flows 
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ARI Design 

Storm 

Duration 

Peak Flow (m3/s) 

Undeveloped Developed 

Site Site  

(no atten.) 

Site 

(+ atten.) 

2 30 0.260 0.577 0.248 

60 0.333 0.482 0.282 

120 0.364 0.551 0.297 

20 30 0.761 0.982 0.463 

60 0.669 0.811 0.490 

120 0.835 0.939 0.508 

100 30 1.01 1.19 0.534 

60 0.855 0.992 0.567 

120 1.05 1.15 0.580 

Table 5.3. Eastern Catchment - Q2, Q20 & Q100 ARI Peak Flows 

 

The post development (with site attenuation) flows can be seen to be lower than the pre-

developed flows.  The required detention storage for the development site is discussed 

in the following section. 

 

5.4 Proposed Water Quantity Management 

As previously discussed, detention storage on the development site is required to reduce 

local outflows for new impervious areas.  The proposed site layout allows for provision 

of two OSD system which will be located within the site boundaries.  An underground 

tank is proposed in the middle portion of the site to attenuate the western portion of site 

catchment.  Catchments are shown on drawing Co14203.01-DA40. 

A secondary basin is proposed to attenuate the eastern portion of the site. The discharge 

location from the eastern basin will be made via an outlet pipe to the adjacent wetlands.  

The proposed eastern OSD system is an above ground basin located in the south-east 

corner of the site, outside of the defined wetlands setback zone. 

A number of combinations of storages and outlet arrangements have been modelled for 

the two catchments.  The adopted arrangement models the open basin configuration 
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shown in Tables 5.4 and 5.5 and the proposed layout can also be observed on drawings 

Co14203.01-DA41 & DA42, with details on DA45 and DA46. 

 

ARI Duration 

(mins) 

Peak Flow (m3/s) Depth 

(mm) 

Storage 

(m3) 
No 

Atten. 

With attenuation 

Low High Bypass Total   

2 60 0.227 0.167 0 0 0.167 450 207 

20 120 0.569 0.239 0 0 0.239 970 441 

100 120 0.714 0.274 0.083 0 0.357 1260 571 

Table 5.4. Western Catchment - OSD Characteristics (Post Developed) 

 

ARI Duration 

(mins) 

Peak Flow (m3/s) Depth 

(mm) 

Storage 

(m3) 
No 

Atten. 

With attenuation 

Low High Bypass Total 

2 60 0.482 0.282 0 0 0.282 530 358 

20 120 0.939 0.508 0 0 0.508 790 590 

100 120 1.150 0.580 0.044 0 0.624 930 739 

Table 5.5. Eastern Catchment - OSD Characteristics (Post Developed) 

 

The hydrologic analysis shows that, with the provision of the on-site detention system 

detailed above, the post development peak flows from the site will be attenuated to less 

than pre-development; hence the requirements of PCC have been met. 

A positive covenant over the stormwater management system will need to be provided 

in accordance with Penrith City Council requirements. 
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6 STORMWATER QUALITY CONTROLS 

6.1 Regional Parameters 

There is a need to provide a design which incorporates the principles of Water Sensitive 

Urban Design (WSUD) and to target pollutants that are present in the stormwater so as 

to minimise the adverse impact these pollutants could have on receiving waters and to 

also meet the requirements specified by PCC. 

PCC has nominated, in Section C3 of their DCP2014, the requirements for stormwater 

quality to be performed on a catchment wide basis. These are presented in terms of 

annual percentage pollutant reductions on a developed catchment and are as follows: 

Gross Pollutants 90% 

Total Suspended Solids 85% 

Total Phosphorus 60% 

Total Nitrogen 45% 

Free Oil and Grease 90% 

  

6.2 Proposed Stormwater Treatment System 

Roof, hardstand and other extensive paved areas are required to be treated by the 

Stormwater Treatment Measures (STM). The STM shall be sized according to the 

whole catchment area of the Site.  The STM’s for the development are based on a 

treatment train approach as discussed in the NSW EPA document Managing Urban 

Stormwater: Treatment Techniques to ensure that all the objectives above are met. 

Components of the treatment train for the development are as follows: 

• Primary treatment to hardstand areas is via Enviropod pit inserts; 

• Secondary treatment (overflow event only) is via trash screens and a sediment sump 

within the OSD system; and 

• Tertiary treatment of site water will be via either a proprietary filtration system 

(within detention tank) or a bioretention system situated within the eastern on-site 

detention basin. 
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6.3 Stormwater Quality Modelling 

6.3.1 Introduction 

The MUSIC model was chosen to model water quality. This model, released by the 

Cooperative Research Centre for Catchment Hydrology (CRCCH), is a standard 

industry model for this purpose. MUSIC (the Model for Urban Stormwater 

Improvement Conceptualisation) is suitable for simulating catchment areas of up to 100 

km2 and utilises a continuous simulation approach to model water quality. 

By simulating the performance of stormwater management systems, MUSIC can be 

used to predict if the proposed systems and changes to land use are appropriate for their 

catchments and capable of meeting specified water quality objectives (CRC 2002). The 

water quality constituents modelled in MUSIC, of relevance to this report, include Total 

Suspended Solids (TSS), Total Phosphorus (TP) and Total Nitrogen (TN). 

The pollutant retention criteria set out in Part C3 of PCC’s DCP and nominated in 

Section 6.1 of this report were used as a basis for assessing the effectiveness of the 

selected treatment trains. 

The MUSIC model “14203.01_Castlereagh_Rd Rev 1.sqz” was set up to examine the 

effectiveness of the water quality treatment train and to predict if PCC requirements 

have been achieved.  The layout of the MUSIC model is presented in Appendix B. 

6.3.2 Rainfall Data 

Six-minute pluviographic data for the nearby Penrith Lakes AWS weather station was 

sourced from the Bureau of Meteorology (BOM) as nominated below. Evapo-

transpiration data for the period was sourced from the Sydney Monthly Areal PET data 

set supplied with the MUSIC software. 

Input      Data Used 

Rainfall Station    67113 Penrith Lakes AWS 

Rainfall Period    1999 – 2008 

(10 years) 

Mean Annual Rainfall (mm)   712 

Evapo- transpiration    Sydney Monthly Areal PET 

Model Time step    6 minutes 

6.3.3 Rainfall Runoff Parameters 

Parameter     Value 

Rainfall Threshold    1.40 

Soil Storage Capacity (mm)  105 

Initial Storage (% capacity)   30 

Field Capacity (mm)    70 

Infiltration Capacity Coefficient a  150 

Infiltration Capacity exponent b  3.5 

Initial Depth (mm)    10 

Daily Recharge Rate (%)   25 

Daily Baseflow Rate (%)   10 

Daily Seepage Rate (%)   0 
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6.3.4 Pollutant Concentrations & Source Nodes 

Pollutant concentrations for source nodes are as per Table 6.1: 

Flow Type TSS (log10 values) TP (log10 values) TN (log10 values) 

Mean Std Dev. Mean Std Dev. Mean Std Dev. 

Baseflow 1.20 0.17 -0.85 0.19 0.11 0.12 

Stormflow 2.15 0.32 -0.60 0.25 0.30 0.19 

Table 6.1. Pollutant Concentrations 

The MUSIC model has been setup with a treatment train approach based on the 

pollutant concentrations in Table 6.1 above. 

6.3.5 Treatment Nodes 

Bioretention and SW360 Enviropod nodes have been used in the modelling of the 

development. 

There are two bioretention basins proposed which will be provided in accordance with 

industry best practice and the guidelines of the Monash University Facility for Advancing 

Water Biofiltration with the following parameters: 

Bioretention 1 

Parameter     Value 

Storage Properties 

Extended Detention Depth  300 mm 

Storage Surface Area   170 m2 (minimum) 

Filter and Media Properties 

Filtration Area    170 m2 

Saturated Hydraulic Conductivity 100 mm/hr 

Filter Depth    500 mm 

 

Bioretention 2 

Parameter     Value 

Storage Properties 

Extended Detention Depth  300 mm 

Storage Surface Area   80 m2 (minimum) 

Filter and Media Properties 

Filtration Area    80 m2 

Saturated Hydraulic Conductivity 100 mm/hr 

Filter Depth    500 mm 
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6.3.6 Results 

Table 6.2 shows the results of the MUSIC analysis. The reduction rate is expressed as a 

percentage and compares the post-development pollutant loads without treatment versus 

post-development loads with treatment. 

 

 Source Residual 

Load 

% Reduction 

Flow (ML/yr) 26.6 26.1 1.8 

Total Suspended Solids 

(kg/yr) 

5160 416 91.9 

Total Phosphorus (kg/yr) 10 3.18 68.3 

Total Nitrogen (kg/yr) 61.1 33.2 45.6 

Gross Pollutants (kg/yr) 747 0 100 

Table 6.2. MUSIC analysis results 

The model results indicate that, through the use of the STM in the treatment train, 

pollutant load reductions for Total Suspended Solids, Total Phosphorous, Total 

Nitrogen and Gross Pollutants will meet the requirements of C3 of PCC’s DCP2014 on 

an overall catchment basis. 

6.3.7 Modelling Discussion 

MUSIC modelling has been performed to assess the effectiveness of the selected 

treatment trains and to ensure that the pollutant retention requirements of C3 of PCC’s 

DCP2014 have been met.  

The MUSIC modelling has shown that the proposed treatment train of STM will 

provide stormwater treatment which will meet PCC requirements in an effective and 

economical manner. 

Hydrocarbon and oil & grease removal cannot be modelled with MUSIC software.  As a 

warehouse and distribution centre, the facility is expected to have low source loadings 

of hydrocarbons.  Potential sources of hydrocarbons and/or oil & grease which drain to 

the stormwater system would be limited to leaking engine sumps or for accidental fuel 

spills/leaks and leaching of bituminous pavements (car parking only).  The potential for 

these pollutants is low and published data from the CSIRO indicates that average 

concentrations from industrial sites are in the order of 10mg/L and we would expect 

source loading from this site to be near to or below this concentration.  Hydrocarbon 

pollution would also be limited to surface areas which will be treated via bioretention or 

filtration systems which are known to be effective in the treatment of hydrocarbons in 

stormwater. 

Given the expected low source loadings of hydrocarbons and oil/grease and removal 

efficiencies of the treatment devices we consider the DGR’s and PCC requirements 

have been met. 
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6.4 Stormwater Harvesting 

Stormwater harvesting refers to the collection of stormwater from the developments 

internal stormwater drainage system for re-use in non-potable applications. Stormwater 

from the stormwater drainage system can be classified as either rainwater, where the flow 

is from roof areas only, or stormwater where the flow is from all areas of the development.  

Rainwater harvesting will be required for the development site for re-use in non-potable 

applications. Internal uses include such applications as toilet flushing while external 

applications will be used for irrigation. The requirements as per Penrith Council C3 of 

DCP2014 is to reduce the water demand and provide a minimum 100kL rainwater tank. 

In general terms, the rainwater harvesting system is expected to comprise and in-line tank 

for the collection and storage of rainwater. At times when the rainwater storage tank is 

full, rainwater can pass through the tank and continue to be discharged via gravity into 

the stormwater drainage system. Rainwater from the storage tank will be pumped for 

distribution throughout the development in a dedicated non- potable water reticulation 

system. 

Rainwater tanks have been designed, using a water balance analysis to balance the 

supply and demand, based on the below base water demands, to provide a reduction in 

non-potable water demand. 

 

6.5 Maintenance and Monitoring 

It is important that each component of the water quality treatment train is properly 

operated and maintained. In order to achieve the design treatment objectives, an indicative 

maintenance schedule has been prepared (refer to Table 6.5 below). 

Note that inspection frequency may vary depending on site specific attributes and rainfall 

patterns in the area. In addition to the maintenance requirements below it is also 

recommended that inspections are made following heavy rainfall or major storm events.  

Event heavy rain inspections should be carried out as soon as practicable following an 

intense period of rainfall, (i.e. greater than 100mm over 48 hours), as measured at 

Prospect Dam Weather Station No. 67019. 
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Table 6.5. Indicative Maintenance Schedule 

MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

SWALES/ LANDSCAPED AREAS 

Check density of 

vegetation and ensure 

minimum height of 

150mm is maintained. 

Check for any 

evidence of weed 

infestation 

Six monthly Maintenance 

Contractor 

Replant and/or fertilise, 

weed and water in 

accordance with 

landscape consultant 

specifications 

Inspect swale for 

excessive litter and 

sediment build up 

Six monthly Maintenance 

Contractor 

Remove sediment and 

litter and dispose in 

accordance with local 

authorities’ requirements. 

Check for any 

evidence of 

channelisation and 

erosion 

Six monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Reinstate eroded areas so 

that original, designed 

swale profile is 

maintained 

Weed Infestation Three Monthly Maintenance 

Contractor 

Remove any weed 

infestation ensuring all 

root ball of weed is 

removed. Replace with 

vegetation where 

required. 

Inspect swale surface 

for erosion 

Six Monthly Maintenance 

Contractor 

Replace top soil in eroded 

area and cover and secure 

with biodegradable fabric. 

Cut hole in fabric and 

revegetate. 

BIO-RETENTION BASINS/ BIORETENTION SWALES 

Check all items 

nominated for 

SWALES/ 

LANDSCAPED 

AREAS above 

Refer to 

SWALES/ 

LANDSCAPED 

AREAS section 

above 

Refer to SWALES/ 

LANDSCAPED 

AREAS section 

above 

Refer to SWALES/ 

LANDSCAPED AREAS 

section above 

Check for sediment 

accumulation at inflow 

points 

Six monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Remove sediment and 

dispose in accordance 

with local authorities’ 

requirements. 

Check for erosion at 

inlet or other key 

structures. 

Six monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Reinstate eroded areas so 

that original, designed 

profile is maintained 
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MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

Check for evidence of 

dumping (litter, 

building waste or 

other). 

Six monthly Maintenance 

Contractor 

Remove waste and litter 

and dispose in accordance 

with local authorities’ 

requirements. 

Check condition of 

vegetation is 

satisfactory (density, 

weeds, watering, 

replating, mowing/ 

slashing etc) 

Six monthly Maintenance 

Contractor 

Replant and/or fertilise, 

weed and water in 

accordance with 

landscape consultant 

specifications 

Check for evidence of 

prolonged ponding, 

surface clogging or 

clogging of drainage 

structures  

Six monthly/ 

After Major 

Storm 

 

 

5-10 years 

Maintenance 

Contractor 

Remove sediment and 

dispose in accordance 

with local authorities’ 

requirements. 

 

Replace filter media & 

planting – refer to 

appropriately qualified 

engineer or stormwater 

specialist 

Check stormwater 

pipes and pits 

Six monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Refer to INLET/ 

JUNCTION PIT section 

below. 

 

 

 

INLET & JUNCTION PITS 

Inside Pit Six Monthly Maintenance 

Contractor 

Remove grate and inspect 

internal walls and base, 

repair where required. 

Remove any collected 

sediment, debris, litter.  

Outside of Pit Four Monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Clean grate of collected 

sediment, debris, litter 

and vegetation. 

 

 

 

 

 

STORMWATER SYSTEM 
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MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

General Inspection of 

complete stormwater 

drainage system 

Bi-annually Maintenance 

Contractor 

Inspect all drainage 

structures noting any 

dilapidation in structures 

and carry out required 

repairs. 

OSD SYSTEM 

Inspect and remove 

any blockage from 

orifice 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate and screen 

to inspect orifice. 

Inspect trash screen 

and clean 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate and screen 

if required to clean it. 

Inspect pit sump for 

damage or blockage. 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate & screen. 

Remove sediment/ sludge 

build up and check orifice 

and flap valve is clear. 

Inspect storage areas 

and remove debris/ 

mulch/ litter etc. likely 

to block screens/ 

grates. 

Six Monthly Maintenance 

Contractor/ Owner 

Remove debris and 

floatable materials. 

Check attachment of 

orifice plate and screen 

to wall of pit 

Annually Maintenance 

Contractor 

Remove grate and screen. 

Ensure plate or screen 

mounted securely, tighten 

fixings if required. Seal 

gaps if required. 

Check orifice diameter 

is correct and retains 

sharp edge. 

Five yearly Maintenance 

Contractor 

Compare diameter to 

design (see Work-as-

Executed) and ensure 

edge is not pitted or 

damaged. 

Check screen for 

corrosion 

Annually Maintenance 

Contractor 

Remove grate and screen 

and examine for rust or 

corrosion, especially at 

corners or welds. 

Inspect overflow weir 

and remove any 

blockage 

Six monthly Maintenance 

Contractor/ Owner 

Ensure weir is free of 

blockage. 

Inspect walls for 

cracks or spalling 

Annually Maintenance 

Contractor 

Remove grate to inspect 

internal walls, repair as 

necessary. 
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MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

Check step irons Annually Maintenance 

Contractor 

Ensure fixings are secure 

and irons are free from 

corrosion. 

ENVIROPOD PIT INSERTS 

As per manufacturer’s 

Operation and 

Maintenance Manual 

Six Monthly & 

after major 

storm events 

As per 

manufacturer’s 

Operation and 

Maintenance 

Manual 

Maintenance 

Contractor 

As per manufacturer’s 

Operation and 

Maintenance Manual 
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7 FLOODING 

The site has been identified by Penrith City Council as being flood affected during the 

1% AEP and 0.5% AEP flood events.  These events are associated with overbank flooding 

from the Nepean River which is approximately 1km west of the development site.  

Reference to the Nepean River Flood Study (2018) completed for Penrith City Council 

by Advisian, has been made and consultation with Councils flooding engineer Mr Myl 

Senthilvasan regarding the localised assessment relating to this project.  

Our experience with Council is they require the following to be included in the 

development application documents: 

• Any development shall require the submission of a flood study to assess the impact of 

the proposed development upon flood flow conveyance through the site for the 1% 

AEP and 0.5% AEP Nepean River flood events.  Assessment of local overland flows 

is also to be undertaken.  The study shall include flood level difference mapping and 

an assessment of safe velocity / depth ratios through the site and along the access 

handle. 

• Flood safe evacuation access for the 1% AEP flood is to be provided from the 

development site. 

• The development shall not have any adverse flood impacts upon adjoining properties. 

• The application must demonstrate that the proposal is compatible with the State 

Government Floodplain Development Manual and Council’s Local Environmental 

• Plan and Development Control Plan for Flood Liable Lands. 

• All habitable floor levels shall be a minimum of 0.5m above the 1% AEP flood event. 

An analysis of the impact of the development on existing flooding has been completed to 

confirm no affectation on upstream, downstream and adjoining properties in both the 1% 

AEP and 0.5% AEP events and to confirm the proposed building will meet flood 

immunity and flood planning requirements as noted above.   

Reference to Appendix F should be made for the assessment in full.  Appendix F 

contains detailed technical information including hydrological and hydraulic assessment, 

and results of the assessments.  Also included in Appendix F is a concise description of 

how the items included in Clause 7.2 of Penrith City Council LEP 2010 can also be found. 

Modelling has been completed using council preferred TUFLOW modelling engine.  The 

model output shows that the 1% AEP level is RL25.28m AHD and the 0.5% AEP flood 

level is 25.94m AHD.  Refer to Figure 7.1 and 7.2 for the post development flood extents 

and levels. 

The assessment shows that sufficient a flood-way is available during the 0.5% AEP 

event.  Further that flood afflux is negligible during the 1% AEP event, and within 

council recommendations during the 0.5% AEP event.  The modelling output also 

shows a minor afflux in flood levels of 250mm during the 0.5% AEP post developed 

flooding events locally within the site boundaries.  This would be considered acceptable 

in terms of the requirements of Councils Part C3 DCP. 

Refer to Figures F5 to F12 for the flood model output and results, and Appendix F for 

the site egress strategy.  
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Figure 7.1.  0.5% AEP Post Development Flood Extent and Levels 

 

Figure 7.2.  1% AEP Post Development Flood Extent and Levels 
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8 SOIL AND WATER MANAGEMENT 

8.1 Soil and Water Management General  

Section 1 provides a summary of the construction works for the Proposal.  While all 

construction activities have the potential to impact on water quality, the key activities are:  

• Erosion and sediment control installation. 

• Grading of existing earthworks to suit building layout, drainage layout and 

pavements. 

• Stormwater and drainage works. 

• Service installation works. 

• Building construction works. 

Without any mitigation measures and during typical construction activities, site runoff 

would be expected to convey a significant sediment load.  A Soil and Water Management 

Plan (SWMP) and Erosion and Sediment Control Plan (ESCP), or equivalent, would be 

implemented for the construction of the Proposal.  The SWMP and ESCPs would be 

developed in accordance with the principles and requirements of Managing Urban 

Stormwater – Soils & Construction Volume 1 (‘Blue Book’)(Landcom, 2004).  

In accordance with the principles included in the Blue Book, a number of controls have 

been incorporated into a preliminary ESCP (refer to accompanying Drawings in 

Appendix A) and draft SWMP in Appendix C.  

The sections below outline the proposed controls for management of erosion and 

sedimentation during construction of the Proposal.  

 

8.2 Typical Management Measures 

Sediment Basins  

Sediment basins have been sized (based on 5 day 85th percentile rainfall) and located to 

ensure sediment concentrations in site runoff are within acceptable limits. Preliminary 

basin sizes have been calculated in accordance with the Blue Book and are based on ‘Type 

F’ soils.  These soils are fine grained and require a relatively long residence time to allow 

settling.  

Sediment basins for ‘Type F’ soils are typically wet basins which are pumped out 

following a rainfall event when suspended solids concentrations of less than 50 mg/L 

have been achieved.  
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Sediment Fences  

Sediment fences are located around the perimeter of the site to ensure no untreated runoff 

leaves the site.  They have also been located around the existing drainage channels to 

minimise sediment migration into waterways and sediment basins.  

Stabilised Site Access  

For the proposal, stabilised site access is proposed at one location at the entry to the works 

area.  This will limit the risk of sediment being transported onto Muir Road and other 

public roads.  

 

8.3 Other Management Measures  

Other management measures that will be employed are expected to include:  

• Minimising the extent of disturbed areas across the site at any one time.  

• Progressive stabilisation of disturbed areas or previously completed earthworks to 

suit the proposal once trimming works are complete.  

• Regular monitoring and implementation of remedial works to maintain the 

efficiency of all controls.  

It is noted that the controls included in the preliminary ESCP are expected to be reviewed 

and updated as the design, staging and construction methodology is further developed for 

the Proposal. 
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9 CONCLUSION 

This Civil Engineering Report has been prepared to support a development application 

for a proposed industrial facility at Castlereagh Road, Penrith.  

A civil engineering strategy for the site has been developed which provides a best practice 

solution within the constraints of the existing landform and proposed development layout.  

Within this strategy a stormwater quantity and quality management strategy has been 

developed to reduce both peak flows and pollutant loads in stormwater leaving this site. 

The stormwater management for the development has been designed in accordance with 

Penrith City Council’s Section C3 of DCP2014. 

The hydrological assessment proves local post development flows from the site will be 

less than pre-development flows and demonstrates that the site discharge will not 

adversely affect any land, drainage system or watercourse as a result of the development. 

Further flooding assessment, completed using TUFLOW modelling, confirms the 

building can be sited above the 1% AEP with appropriate freeboard and maintaining 

floodways during the 0.5% AEP event as required by council. 

During the construction phase, a Sediment and Erosion Control Plan will be in place to 

ensure the downstream drainage system and receiving waters are protected from sediment 

laden runoff. 

During the operational phase of the development, a treatment train incorporating the use 

of a bioretention system is proposed to mitigate any increase in stormwater pollutant load 

generated by the development.  MUSIC modelling results indicate that the proposed STM 

are effective in reducing pollutant loads in stormwater discharging from the site and meet 

the requirements of Council’s pollution reduction targets.  Best management practices 

have been applied to the development to ensure that the quality of stormwater runoff is 

not detrimental to the receiving environment. 

Further, as included in Appendix F, a framework for flood awareness and confirmation 

of how safe site egress from the site can be made with sufficient warning times and 

triggers for flood actions. 

It is recommended the management strategies in this report be approved and incorporated 

into the future detailed design. 
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Appendix A 

DRAWINGS BY COSTIN ROE CONSULTING 
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Appendix B 

MUSIC MODEL CONFIGURATION 
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Appendix C 

EROSION & SEDIMENT CONTROL PLAN 
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C.1  Introduction 

An erosion and sediment control plan (ESCP) is shown on drawing Co14203.01-DA20 

with details on DA25.  These are conceptual plans only providing sufficient detail to 

clearly show that the works can proceed without undue pollution to receiving waters.  A 

detailed plan will be prepared once consent is given and before works start. 

 

C.2  General Conditions 

1. The ESCP will be read in conjunction with the engineering plans, and any other plans 

or written instructions that may be issued in relation to development at the subject 

site. 

2. Contractors will ensure that all soil and water management works are undertaken as 

instructed in this specification and constructed following the guidelines stated in 

Landcoms Managing Urban Stormwater, Soils and Construction (1998) “The Blue 

Book” and Penrith City Council specifications. 

3. All subcontractors will be informed of their responsibilities in minimising the potential 

for soil erosion and pollution to down slope areas. 

 

C.3  Land Disturbance 

1. Where practicable, the soil erosion hazard on the site will be kept as low as possible 

and as recommended in Table C.1. 

Land Use Limitation Comments 

Construction areas Limited to 5 (preferably 2) 

metres from the edge of any 

essential construction activity as 

shown on the engineering plans. 

All site workers will clearly recognise 

these areas that, where appropriate, are 

identified with barrier fencing 

(upslope) and sediment fencing 

(downslope), or similar materials. 

Access areas Limited to a maximum width of 

5 metres 

The site manager will determine and 

mark the location of these zones onsite. 

They can vary in position so as to best 

conserve existing vegetation and 

protect downstream areas while being 

considerate of the needs of efficient 

works activities. All site workers will 

clearly recognise these boundaries. 

Remaining lands Entry prohibited except for 

essential management works 

 

Table C.1 Limitations to access 
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C.4  Erosion Control Conditions 

1. Clearly visible barrier fencing shall be installed as shown on the plan and elsewhere at the 

discretion of the site superintendent to ensure traffic control and prohibit unnecessary site 

disturbance. Vehicular access to the site shall be limited to only those essential for 

construction work and they shall enter the site only through the stabilised access points. 

2. Soil materials will be replaced in the same order they are removed from the ground. It 

is particularly important that all subsoils are buried and topsoils remain on the surface 

at the completion of works. 

3. Where practicable, schedule the construction program so that the time from starting land 

disturbance to stabilisation has a duration of less than six months. 

4. Notwithstanding this, schedule works so that the duration from the conclusion of land 

shaping to completion of final stabilisation is less than 20 working days. 

5. Land recently established with grass species will be watered regularly until an effective 

cover has properly established and plants are growing vigorously. Further application 

of seed might be necessary later in areas of inadequate vegetation establishment. 

6. Where practical, foot and vehicular traffic will be kept away from all recently 

established areas 

7. Earth batters shall be constructed in accordance with the Geotechnical Engineers Report 

or with as law a gradient as practical but not steeper than: 

• 2H:1V where slope length is less than 7 metres 

• 2.5H:1V where slope length is between 7 and 10 metres 

• 3H:1V where slope length is between 10 and 12 metres 

• 4H:1V where slope length is between 12 and 18 metres 

• 5H:1V where slope length is between 18 and 27 metres 

• 6H:1V where slope length is greater than 27 metres 

8. All earthworks, including waterways/drains/spillways and their outlets, will be 

constructed to be stable in at least the design storm event. 

9. During windy weather, large, unprotected areas will be kept moist (not wet) by 

sprinkling with water to keep dust under control. In the event water is not available in 

sufficient quantities, soil binders and/or dust retardants will be used or the surface will 

be left in a cloddy state that resists removal by wind. 

 

  

Version: 1, Version Date: 06/05/2021
Document Set ID: 9577410



 

Co14203.01-02a.rpt 41 

C.5  Pollution Control Conditions 

1. Stockpiles will not be located within 5 metres of hazard areas, including likely areas of high 

velocity flows such as waterways, paved areas and driveways.  Silt/ sediment fences and 

appropriate stabilisation of stockpiles are to be provided as detailed on the drawings. 

2. Sediment fences will: 

a) Be installed where shown on the drawings, and elsewhere at the discretion of the 

site superintendent to contain the coarser sediment fraction (including aggregated 

fines) as near as possible to their source. 

b) Have a catchment area not exceeding 720 square meters, a storage depth (including 

both settling and settled zones) of at least 0.6 meters, and internal dimensions that 

provide maximum surface area for settling, and 

c) Provide a return of 1 metre upslope at intervals along the fence where catchment 

area exceeds 720 square meters, to limit discharge reaching each section to 10 

litres/second in a maximum 20-year tc discharge. 

3. Sediment removed from any trapping device will be disposed in locations where further 

erosion and consequent pollution to down slope lands and waterways will not occur. 

4. Water will be prevented from directly entering the permanent drainage system unless it 

is relatively sediment free (i.e. the catchment area has been permanently landscaped 

and/or likely sediment has been treated in an approved device). Nevertheless, 

stormwater inlets will be protected. 

5. Temporary soil and water management structures will be removed only after the lands 

they are protecting are stabilised. 

 

C.6  Waste Management Conditions 

Acceptable bind will be provided for any concrete and mortar slurries, paints, acid 

washings, lightweight waste materials and litter. Clearance service will be provided at 

least weekly. 

 

C.7  Site Inspection and Maintenance 

1. A self-auditing program will be established based on a Check Sheet. A site inspection using 

the Check Sheet will be made by the site manager: 

• At least weekly. 

• Immediately before site closure. 

• Immediately following rainfall events in excess of 5mm in any 24-hour period. 

The self-audit will include: 

• Recording the condition of every sediment control device 

• Recording maintenance requirements (if any) for each sediment control device 
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• Recording the volumes of sediment removed from sediment retention systems, 

where applicable 

• Recording the site where sediment is disposed 

• Forwarding a signed duplicate of the completed Check Sheet to the project 

manager/developer for their information 

2. In addition, a suitably qualified person will be required to oversee the installation and 

maintenance of all soil and water management works on the site. The person shall be 

required to provide a short monthly written report. The responsible person will ensure 

that: 

• The plan is being implemented correctly 

• Repairs are undertaken as required 

• Essential modifications are made to the plan if and when necessary 

The report shall carry a certificate that works have been carried out in accordance with the 

plan. 

3. Waste bins will be emptied as necessary. Disposal of waste will be in a manner approved 

by the Site Superintendent. 

4. Proper drainage will be maintained. To this end drains (including inlet and outlet works) 

will be checked to ensure that they are operating as intended, especially that, 

• No low points exist that can overtop in a large storm event 

• Areas of erosion are repaired (e.g. lined with a suitable material) and/or velocity of 

flow is reduced appropriately through construction of small check dams of installing 

additional diversion upslope. 

• Blockages are cleared (these might occur because of sediment pollution, 

sand/soil/spoil being deposited in or too close to them, breached by vehicle wheels, 

etc.). 

5. Sand/soil/spoil materials placed closer than 2 meters from hazard areas will be removed. 

Such hazard areas include and areas of high velocity water flows (e.g. waterways and 

gutters), paved areas and driveways. 

6. Recently stabilised lands will be checked to ensure that erosion hazard has been 

effectively reduced. Any repairs will be initiated as appropriate. 

7. Excessive vegetation growth will be controlled through mowing or slashing. 

8. All sediment detention systems will be kept in good, working condition. In particular, 

attention will be given to: 

a) Recent works to ensure they have not resulted in diversion of sediment laden water 

away from them 

b) Degradable products to ensure they are replaced as required, and 

c) Sediment removal, to ensure the design capacity or less remains in the settling zone. 

9. Any pollutants removed from sediment basins or litter traps will be disposed of in areas 

where further pollution to down slope lands and waterways should not occur. 
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10. Additional erosion and/or sediment control works will be constructed as necessary to 

ensure the desired protection is given to down slope lands and waterways, i.e. make 

ongoing changes to the plan where it proves inadequate in practice or is subjected to 

changes in conditions at the work site or elsewhere in the catchment. 

11. Erosion and sediment control measures will be maintained in a functioning condition 

until all earthwork activities are completed and the site stabilised 

12. Litter, debris and sediment will be removed from the gross pollutant traps and trash 

racks as required. 
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Appendix D 

EROSION CONTROL CHECK SHEET 
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EROSION AND SEDIMENT CONTROL  

WEEKLY SITE INSPECTION SHEET 

 

LOCATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INSPECTION OFFICER  . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE . . . . . . . . . . . . . . . .  

SIGNATURE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Legend:   OK   Not OK N/A  Not applicable  

 Item Consideration Assessment 

1 Public roadways clear of sediment. . . . . . . . . . . . 

2 Entry/exit pads clear of excessive sediment deposition. . . . . . . . . . . . 

3 Entry/exit pads have adequate void spacing to trap sediment. . . . . . . . . . . . 

4 The construction site is clear of litter and unconfined rubbish. . . . . . . . . . . . 

5 Adequate stockpiles of emergency ESC materials exist on site. . . . . . . . . . . . 

6 Site dust is being adequately controlled. . . . . . . . . . . . 

7 Appropriate drainage and sediment controls have been installed prior to 

new areas being cleared or disturbed. 

. . . . . . . . . . . 

8 Up-slope “clean” water is being appropriately diverted around/through 

the site. 

. . . . . . . . . . . 

9 Drainage lines are free of soil scour and sediment deposition. . . . . . . . . . . . 

10 No areas of exposed soil are in need of erosion control. . . . . . . . . . . . 

11 Earth batters are free of “rill” erosion. . . . . . . . . . . . 

12 Erosion control mulch is not being displaced by wind or water. . . . . . . . . . . . 

13 Long-term soil stockpiles are protected from wind, rain and stormwater 

flow with appropriate drainage and erosion controls. 

. . . . . . . . . . . 

14 Sediment fences are free from damage. . . . . . . . . . . . 

15 Sediment-laden stormwater is not simply flowing “around” the sediment 

fences or other sediment traps. 

. . . . . . . . . . . 

16 Sediment controls placed up-slope/around stormwater inlets are 

appropriate for the type of inlet structure. 

. . . . . . . . . . . 

17 All sediment traps are free of excessive sediment deposition. . . . . . . . . . . . 

18 The settled sediment layer within a sediment basin is clearly visible 

through the supernatant prior to discharge such water. 

. . . . . . . . . . . 

19 All reasonable and practicable measures are being taken to control 

sediment runoff from the site. 

. . . . . . . . . . . 

20 All soil surfaces are being appropriately prepared (i.e. pH, nutrients, 

roughness and density) prior to revegetation. 

. . . . . . . . . . . 

21 Stabilised surfaces have a minimum 70% soil coverage. . . . . . . . . . . . 

22 The site is adequately prepared for imminent storms. . . . . . . . . . . . 

23 All ESC measures are in proper working order. . . . . . . . . . . . 
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Appendix E 

DRAINS MODEL CONFIGURATION 
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Appendix F 

FLOOD ASSESSMENT 
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F.1 INTRODUCTION 

F.1.1 Introduction 

The site has been identified by Penrith City Council as being flood affected during 

the 1% AEP and 0.5% AEP flood events.  These events are associated with 

overbank flooding from the Nepean River which is approximately 1km west of the 

development site.  Reference to the Nepean River Flood Study, Report (2018) 

completed for Penrith City Council by Advisian.   

Council requires the following to be included in the development application 

documents: 

• Any development shall require the submission of a flood study to assess the 

impact of the proposed development upon flood flow conveyance through the 

site for the 1% AEP and 0.5% AEP Nepean River flood events. Assessment of 

local overland flows is also to be undertaken. The study shall include flood 

level difference mapping and an assessment of safe velocity / depth ratios 

through the site and along the access handle. 

• Flood safe evacuation access for the 1% AEP flood is to be provided from the 

development site. 

• The development shall not have any adverse flood impacts upon adjoining 

properties. 

• The application must demonstrate that the proposal is compatible with the 

State Government Floodplain Development Manual and Council’s Local 

Environmental 

• Plan and Development Control Plan for Flood Liable Lands. 

• All habitable floor levels shall be a minimum of 0.5m above the 1% AEP flood 

event. 

Appendix F presents the analysis of the impact of the development on existing 

flooding has been completed to confirm no affectation on upstream, downstream 

and adjoining properties in both the 1% AEP and 0.5% AEP events and to confirm 

the proposed building will meet flood immunity and flood planning requirements 

as noted above.   

Further, additional information pertaining to safe egress from the site has been 

included in the report to confirm rate of rise, flood action triggers and warning time 

available.   

Data has been obtained from a number of sources and includes information required 

for input to the numerical models, together with information required for validation 

of model results and the adequate representation and presentation of those results. 
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F.1.2 Survey/ DTM 

Survey is required to define the physical attributes of the floodplain topography 

including the creek cross sections and the associated floodplain levels. 

The pre-development scenario survey has been compiled based on information 

obtained through government sources in the form of ALS survey information.  The 

on-ground survey information was completed in and around the study area to 

properly define the existing overland flow path cross section and features.   

The proposed development levels were then added to the pre-developed survey 

surface to create a post developed surface to use in the TUFLOW model and 

scenario modelling.  This DTM was inputted into the TUFLOW model to simulate 

land filling and proposed compensation areas in and around the flood affected land. 

The surveys and design surfaces were used as the basis for the digital terrain model 

(DTM) used in the hydraulic modelling of the pre and post development scenario 

respectively. 

 

F.1.3 Previous Studies 

A previous study of Reference to the Nepean River Flood Study, Exhibition Draft 

Report completed for Penrith City Council by Advisian (formerly Worley Parsons).  

Consultation was made with Councils flooding engineer Mr Myl Senthilvasan 

during previous development approval and modelling exercises on surrounding 

properties in 2017 and 2018 regarding the localised assessment relating to this 

project.  Downstream boundary levels, flows and flood levels from the Nepean 

River study were utilised to calibrate and validate the model completed by Costin 

Roe Consulting.  The modelling utilised in this application is noted to be an 

extension of previously agreed modelling used in approved developments on 128 

Andrews Road. 

It is also noted that a previous development application upon the 128 Andrews Road 

site by Iplex Pipelines approved under DA13/1174 included a flood study for the 

site prepared by Worley Parsons (reference 301015-02973-IPLEX FIA, dated 18 

September 2014).  The 2017 Nepean River study, completed by the same 

consultants, precedes the 2014 study and although the 2014 study provides good 

background information has not been utilised in our assessment. 

The 2018 Nepean River Flood Study was utilised to validate hydrological and 

flood surface results produced in our assessment for the pre-developed condition.  

It can be seen when comparing the flood depth results of the Costin Roe 

Consulting model with the output from the 2018 Flood Study that the results are 

generally consistent and that the Costin Roe Consulting model is suitable for use 

in modelling post development scenarios.   
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F.2 CATCHMENT INVESTIGATION & HYDROLOGY 

F.2.1 Contributing Catchment Definition 

The Nepean River is located approximately 800 metres west of the proposed site.  

The river flows south to north through Penrith until it reaches the Penrith Lakes 

Scheme and International Regatta Centre, at which point it veers sharply west.  This 

change in direction of the river is located directly west of the development site. 

Due to the location of the site in close proximity to the Nepean River there is 

potential during large floods for floodwaters to overtop the banks of the river and 

inundate the adjoining floodplain and parts of the site.  Detailed two-dimensional 

modelling completed as part of the Nepean River Flood Study indicated that 

extensive flooding will occur across areas east of Castlereagh Road where the site 

is located. 

The contributing catchment associated with the site flooding is associated with the 

overtopping with the Nepean River banks and has been extrapolated from the Table 

7 of the Nepean River Flood Study as a percentage of the total flow within the 

Nepean River floodwaters. 

 

F.2.2 Hydrological Assessment of Existing Catchment 

Flood hydrographs for the different flood events were required to be confirmed.  

Utilising the flood hydrograph defined in The Nepean River Flood Study in Table 

7, a percentage of the total flow is shown overtopping the river banks at Castlereagh 

Road.  This percentage was applied to the overall Nepean River flood hydrograph 

to model flows affecting the proposed site.  Inflow hydrographs were extrapolated 

for the 1% AEP and 0.5% AEP events as shown in Figure F1 and Figure F2.  Local 

rainfall was not considered in this assessment and the inflow hydrograph only 

allows for flooding from the Nepean River. 
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Figure F1 1% AEP Inflow Hydrograph  

 

 
Figure F2 0.5% AEP Inflow Hydrograph  

  

0.00

5.00

10.00

15.00

20.00

25.00

30.00

1 9

1
7

2
5

3
3

4
1

4
9

5
7

6
5

7
3

8
1

8
9

9
7

1
0

5

1
1

3

1
2

1

1
2

9

1
3

7

1
4

5

1
5

3

1
6

1

1
6

9

1
7

7

1
8

5

1
9

3

2
0

1

2
0

9

Fl
o

w
 (

m
3

/s
)

Time (Hrs)

1% AEP Castlereagh Rd

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

180.00

200.00

1 9

1
7

2
5

3
3

4
1

4
9

5
7

6
5

7
3

8
1

8
9

9
7

1
0

5

1
1

3

1
2

1

1
2

9

1
3

7

1
4

5

1
5

3

1
6

1

1
6

9

1
7

7

1
8

5

1
9

3

2
0

1

2
0

9

Fl
o

w
 (

m
3

/s
)

Time (Hrs)

0.5% AEP Castlereagh Rd

Version: 1, Version Date: 06/05/2021
Document Set ID: 9577410



 

Co14203.01-02a.rpt 52 

F.3 HYDRODYNAMIC MODEL DEVELOPMENT 

F 3.1 Flood Behaviour 

The proposed development site is affected by overbank flooding from the Nepean 

River within an area described in the Nepean River Flood Study as the “Andrews 

Road Corridor”.  The flood behaviour of the site and surrounding industrial area is 

described in Section 9.1.4 of the Nepean River Flood Study.  A summary of the 

flood behaviour as described by Advisian is included for information as follows. 

The Andrews Road corridor follows a relict flowpath along the eastern edge of the valley 

running northwards from Boundary Creek. It currently emanates as a backwater breakout 

from the creek at the rear of the Penrith Sewerage Treatment Plant (STP) and traverses 

across Andrews Road, through the Waterside lakes, under Castlereagh Road just south of 

Cranebrook, then through the North Pond and Duralia Lake, and eventually draining into 

Penrith Lakes Main Lake A, Figure 47.  

Under the normal operating levels of the eastern lakes within the Penrith Lakes Scheme, 

there is insufficient volume of overflow along the Andrews Road corridor for the 100yr ARI 

flood to completely fill Duralia Lake, and thus the peak 100yr ARI level in Cranebrook 

village and Waterside is sensitive to both the volume and the initial level of the lakes. The 

200yr ARI and higher floods experience a fully connected flowpath between Boundary 

Creek and Main Lake A, Figure 46.  

The Boundary Creek breakout occurs at a Penrith gauge level of RL 25.5m and subsequent 

behaviour is detailed as follows, Table 14. 

In regard to the proposed site it is noted that the site is not affected during the 1 in 

50 year ARI storm event and that lead times, based on the maximum rate of rise of 

0.7m/hour between 19, 12 and 5hours will be available for egress following SES/ 

BOM minor, moderate and major flood warnings.  Further discussion on egress 

from the site is discussed in Section F5. 
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F 3.2 Extent and Topography 

The model extent is shown in Figure F.9 of this appendix.  The model begins 

approximately 920m upstream of the development and extending approximately 

520m to the north. 

 

F.3.3 Boundary Conditions 

Inflow Boundaries 

Design inflow hydrographs for the model have been included at a location 

approximately 920m upstream of the development site with the flows based on 

hydrology as discussed in Section F.2 of this Appendix. 

The upstream boundary was located sufficiently upstream of the development to 

ensure the extent of predicted impacts from the development would be covered and 

any modelling iterations would be resolved clear of the development affectation 

zone. 
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Downstream Water Level Boundaries 

Downstream boundary location has been included at a distance of approximately 

520m downstream of the study area.  The downstream water levels have been based 

on flood levels included in the Nepean River Flood Study as follows: 

AEP Boundary Level (m) 

1% 24.0 

0.5% 25.0 

Table F2. Downstream Boundary Water Levels. 

Refer Figure F.3 on following page. 

 

Figure F3. Model Extent and Model Boundary Locations 

UPSTREAM BOUNDARY/ INFLOW 

HYDROGRAPH LOCATION - 

CASTLEREAGH RD (920m U/S OF 

PROPERTY) 

DOWNSTREAM BOUNDARY/ 

LOCATION - ANDREWS RD  

MODEL BOUNDARY 

EXTENTS  

STUDY AREA  
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F.3.4 Channel and Floodplain Roughness 

Roughness values adopted in the model are contained in Table F3 below.  These 

are generally consistent with those included in the Table 2 of the Nepean River 

Flood Study, except where adjusted to ensure validation of model results and 

achieving consistency with the results of the Nepean River Flood Study. 

Table F3. Adopted TUFLOW Element Roughness Values 

Model 

Element 

Description Roughness 

Parameter Value 

(Nepean River 

Flood Study 

Roughness 

Parameter Value 

(TUFLOW Study) 

1 Grassland 0.04 0.04 

2 Bushland 0.05 0.05 

3 Roads 0.03 0.03 

4 Buildings Block Out 10.0 

5 Industrial Area 0.07 0.07 

A figurative representation of where the above roughness values have been applied 

can be found in Figure F4. 
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Figure F4 Manning’s Roughness Surface Areas  

 

F.3.5 Model Validation 

Model validation has been completed by comparing results of the TUFLOW 

modelling against the results contained in the Nepean River Flood Study and 

adjusting as required to achieve good agreement between the two models.  The 

process for the validation was as follows: 

• Establish hydrology, peak flows and hydrograph for modelled events; 

• Establish TUFLOW Model using defined parameters; 

• Compare results of TUFLOW modelling with South Creek Study including 

flood depths, flood levels (taking into account the use of consistent DTM’s), 

flood extents and hydraulics.  The comparison is made at the peak of the 

predicted parameters; 
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• Adjust roughness factors to align TUFLOW flood depths and to within 

100mm of Nepean River Study Results. 

Hydrology and peak flows were established as described in Section F2 of this 

report.  The hydrological information used in the TUFLOW model is consistent 

with those of the Nepean River Study. 

A number of trial models and iterations of the TUFLOW model were performed.  

Adjustment of roughness parameters were used to align the flood levels with those 

compiled in the Nepean River Study.   

The comparison of the flood level results shows good alignment of those produced 

in the TUFLOW model when compared with those of the Nepean River Study.  

Flood water levels were seen to have a difference less than 100mm and generally 

in the order of 30-70mm through the floodplain areas.  The predicted flood extent 

is consistent between the two models for the different flood events modelled. 

Given the differences in modelling techniques, parameters, predicted model 

accuracy (+/-200mm) and model components these differences are considered 

acceptable for the base model and for continuation of post-developed scenario 

modelling. 
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F.4 MODEL OUTPUT 

Model output for pre and post development conditions for the Nepean River flooding 

events as discussed in earlier sections have been included in the following Figures. 

We note figures represent predicted values at the peak of each event. 

The model output shows that the 1% AEP level is RL25.28m AHD and the 0.5% AEP 

flood level is 25.94m AHD. 

The assessment shows that sufficient a flood-way is available during the 0.5% AEP 

event.  Further that flood afflux is negligible during the 1% AEP event, and within 

council recommendations during the 0.5% AEP event.  The modelling output also 

shows a minor afflux in flood levels of 250mm during the 0.5% AEP post developed 

flooding events locally within the site boundaries and dedicated flow paths.  This would 

be considered acceptable in terms of the requirements of Councils Part C3 DCP and 

Clause 7.2 of the LEP2010. 

 

Figure F5 – 1% AEP Flood Depths – Pre-Development 
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Figure F6 – 1% AEP Flood Depths – Post Development 

Figure F7 – 1% AEP Flood Level Afflux 
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Figure F8 – 1% AEP Flood Velocity Afflux 

Figure F9 – 0.5% AEP Flood Depth & Level – Pre-Development 
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Figure F10 – 0.5% AEP Flood Depth & Level – Post Development 

 

Figure F11– 0.5% AEP Flood Level Afflux 

Version: 1, Version Date: 06/05/2021
Document Set ID: 9577410



 

Co14203.01-02a.rpt 62 

Figure F12 – 0.5% AEP Flood Velocity Afflux  
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F.5 FLOOD SAFETY AND EVACUATION 

 F5.1 Introduction 

This section of the report presents the relevant information in relation to egress and 

evacuation during the approach of a significant flood event, consistent with the 

requirements of both Council's DCP C3 – 25 (6), and Clause 7.2 of Penrith City 

Council Local Environmental Plan (LEP) 2010. 

This framework has been completed with consideration to the State Emergency and 

Rescue Management Act 1989 (NSW), the State Emergency Service Act 1989 

(NSW), and the Penrith City Council Local Flood Plan 2012 and Hawkesbury 

Nepean Flood Plan 2015.  The analysis is based on modelling results, prepared as 

part of the Nepean River Flood Study, and review of evacuation procedures outlines 

in the Hawkesbury River Flood Emergency Sub Plan 2015.  The Sub Plan indicates 

that flood warnings and evacuation planning across the site would be based on 

monitoring of the Victoria Bridge Flood Gauge. 

It is noted that the information in this report is provided as a framework for the 

development of an operation specific flood management plan which would be 

expected to be implemented as part of occupation of the site. 

It is noted that this site is flood free from Nepean River flooding up to the 2% AEP 

(1in 50 year ARI) event, and the proposed building has been sited greater than 0.5m 

above the 1% AEP event.  It is imperative that the occupants of the facility are 

aware that flood strategies need to be undertaken in events of magnitude below the 

1% AEP event.  Further noting that the local floodplain management plan and 

associated flood evacuation strategy will be implemented in flood events which are 

of lower magnitude than the 2% AEP where safe egress to areas which are not flood 

affected with sufficient lead times of greater than 5hours.  Further discussion on 

this is provided in following sections. 

It is further noted that the rate of rise within the Nepean River has been quoted in 

the Hawkesbury River Flood Emergency Sub Plan 2015 as being between 0.5-

0.7m/hour.  Based on this rate of rise and expected travel time from the site to flood 

free areas of less than 5 minutes, this would equate to an increase in flood waters 

of 0.06m and access to Castlereagh Road. 

 

 F5.2 Preparedness 

Warning Systems 

The proposed facility will require a facility specific plan which sets out the flood 

warden, evacuation zones and responsible persons.  As noted the advice in this 

report can be used as a framework for the preparation of a site-specific flood plan, 

in conjunction with Penrith Council and SES sub plans as required. 

The NSW SES Penrith Local Controller is responsible for monitoring the flood risk 

over the area and for issuing flood warnings to the community.  Any person or 

group occupying the precinct at the time of flood danger should adhere to any 

warnings issued.  The warning message will normally be issued via SMS (phone 
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text) by the SES.  During periods of heavy or forecast heavy rainfall it is important 

that one or some of the occupants of a facility should be able to receive such 

messages.  The occupants must then immediately follow the flood evacuation plan 

in this report or the instructions of the SES controller in the area.   

As described in Section F5.3 below, the SES/ BOM Warning System is based on 

gauges on the Nepean River at the Victoria Road Bridge and at Windsor Road 

bridge.  This river directly increases flood levels around the proposed site as 

described earlier, noting that this site is flood free from Nepean River flooding up 

to the 1 in 50 year ARI event.   

The SES system will provide good initial guidance, however in addition to the SES 

flood warning system, it is recommended that an in-house or precinct wide warning 

system also be employed to cover more localised flood events including visual 

observations of the adjoining wetland.   

Review of the Nepean River Flood Study, in conjunction with the Hawkesbury 

River Flood Emergency Sub Plan 2015 shows that Minor, Moderate and Major 

warnings correspond roughly to the 1 in 2yr, 1 in 15yr and 1 in 40yr design flood 

events respectively.  All of these are noted to be flood events which do not affect 

this site. 

Utilising the rate of rise of the PMF of 0.7m/hour (which has quicker rate of rise of 

flood water due to shorter critical duration than other events) there would be at least 

19, 12 and 5 hours warning time available for evacuation following the issuance 

of Minor, Moderate and Major warnings respectively. 

In order to allow sufficient time to address site flood protection procedures we 

would recommend the site be on alert following a minor flood warning, begin 

proceedings for flood evacuation following a moderate and to leave the site at or 

before a major warning is issued.  

In addition to the SES/BOM warning system, it would be recommended that a 

visual system is also included in the flood response plan.  The recommended flood 

triggers within this flood evacuation framework should be followed when the water 

level meets or exceeds the 5% AEP depth marker and be placed on alert at the 10% 

AEP depth. 

 

Preparation Steps 

It is the responsibility of the occupants of the facility to understand the risks and 

dangers of flooding across the precinct, and the need to evacuate in such an event. 

It is recommended that the users of the facility are registered to receive flood 

warning messages via SMS from the NSW SES. 

Lastly, the evacuation framework, including the evacuation route, contained in this 

report must be understood and adapted to this specific facility.  It is recommended 

that a copy or copies of this route and plan are kept at several locations on site such 

as the maintenance manager, and office administrator. 
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 F 5.3 Flood Response 

Response Operations 

The response operations by the SES will begin once a trigger is prompted.   

• On receipt of the first of a Bureau of Meteorology Flood Watch, Preliminary 

Flood Warning or Flood Warning for the Nepean River; 

• When other evidence leads to an expectation of flooding within the Penrith local 

government area. 

First triggers by SES will be when the flood gauge on Victoria Bridge Reaches RL 

22.0m AHD, which as noted will allow 19 hours to prepare for flood response.  

Response strategy for the site are listed below. 

 

Response Strategies 

Following the reception of a Minor Flood Warning message (19hours to 

affectation), the response operations should commence.  This normally begins with 

necessary property protection for the site.  This could include sandbagging, moving 

any furniture, machinery or stock that may be affected by flood levels greater than 

flood planning levels allow for.  As noted, all developed land has been sited at the 

0.5% AEP flood level plus 500mm freeboard or higher, so this step may not be 

necessary and individual plans should be made for the facility to ensure damage to 

property is minimised. 

Following issuance of a Moderate Flood Warning message (12 hours to 

affectation) proceedings for flood evacuation should be made, and on site visual 

review of water levels within the adjacent wetland should be made.  As previously 

advised, evacuation of the site should be made prior to water levels being within 

0.35m of the lowest point of the access driveway. 

Following the issuance of a Major Flood Warning message (5 hours to 

affectation), if not already completed all personnel should have left or be in the 

process of leaving the site and heading east on Andrews Road to non-flood affected 

areas, or as directed by the SES. 

As shown in Figure F17 it is recommended that evacuation of the site be directed 

to Castlereagh Road.  As noted these events would be larger than those to which 

SES evacuation procedures would be actioned.  Further the proposed route is 

consistent with the proposed route as included in the Hawkesbury River Flood 

Emergency Sub Plan 2015. 

Table F4 provides information relating to differing AEP storm events, SES 

warnings and the status of the vehicular evacuation route.  It is noted that there is 

no direct correlation data published between AEP events and the SES flood warning 

levels within the Penrith City Council. 
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Design 

Flood 

(AEP) 

Flood 

Warning 

(SES/ BOM) 

Victoria 

Bridge Gauge 

Level (m) 

Predicted 

Flood Level 

at Site^ (m) 

Status of 

Evacuation 

Route & 

Approx Time to 

Impact 

- Minor 18.0 - Not Impacted/ 

19 hours 

20%  20.1 - Not Impacted 

10%  21.6 - Not Impacted 

 

- Moderate/  

Level 1 

22 - Not Impacted  

12 hours 

5% - 23.4 - Not Impacted 

- Major/ 

Level 2- 

24.5 - Not Impacted    

5 hours 

2% - 24.9 - Not Impacted 

1% - 26.1 25.3 Cut 

0.5% - 27.1 25.8 Cut 

Table F4. Flood Route Evacuation Status 

The final route to an Emergency Refuge Centre would need to be assessed in more 

detail as part of a site-specific plan. This analysis has sought only to confirm that 

safe flood evacuation routes would be available for the site which are consistent 

with the Hawkesbury River Flood Emergency Sub Plan 2015. 

 

Figure F5. Potential Flood Evacuation Route 

EXTENT OF 

PROPOSED 

WORKS 

INUNDATION OF 

CASTLEREAGH RD IN 

0.5% AEP 
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The transport by which the affected occupants travel along the evacuation route is 

private vehicle.  If one does not own a private vehicle, then alternate transport for 

evacuation should be sought.  However, in the event that flood waters have 

encroached the flood evacuation route, it is important that under no circumstances 

should flood waters be driven through, noting vehicles can be swept away by flood 

water at depths of only 200mm.  On-site refuge is available for flooding events up 

to the 0.5% AEP.  For events exceeding this, no refuge is available and emergency 

evacuation will be required. 

 

End of Response Operations 

Once the flood levels recede below the trigger level and the danger posed by 

flooding has passed, the NSW SES Liverpool Local Controller will issue an “all 

clear” message which will be conveyed in the same format as the warning message, 

via SMS.  Building occupiers can then return to the precinct. 
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F.6  PENRITH CITY COUNCIL LOCAL ENVIRONMENTAL PLAN 2010 

This section of the report presents confirmation of how each of the provisions of 

Clause 7.2 of Penrith City Council Local Environmental Plan (LEP) 2010have been 

satisfied. 

We provide the following response and confirmation relating to Clause 7.2 of the 

LEP 2010.  

Clause Item & Response 

1 The objectives of this clause are as follows: 

(a) to minimise the flood risk to life and property associated with 

the use of the land, 

A flood assessment and flood safety strategy is proposed to 

ensure the development of the land provides appropriate 

measures to ensure risk to life and property is consistent with 

the local council policies, NSW Flood Planning Manuel and 

local floodplain management plans. 

The proposed development minimises the risk to life through 

the implementation of a robust flood egress strategy as further 

described below. 

The proposed development minimises the flood risk to 

property by setting the proposed floor level with appropriate 

freeboard and through detailed flood assessment to ensure 

existing flood conditions are not adversely affected as further 

described below. 

(b) to limit uses to those compatible with flow conveyance function 

and flood hazard, 

To ensure the proposal is compatible with flow conveyance 

and function, the proposed warehouse building has been sited 

above the 1 in 100 year ARI flood event and allows for greater 

than 0.5m freeboard to the 1 in 100 year ARI event.  Areas of 

the development which would be subject to flood waters 

(around the perimeter of the development site) are to be 

constructed of flood compatible materials and allow for flood 

conveyance and function.   

Further a development impact assessment has been completed 

which shows the development does not affect upstream, 

downstream or adjoining properties in the 1 in 100 year ARI 

and 1 in 200 year ARI events, including maintaining major 1 

in 200 year ARI flow paths as required of council, as set out in 

Section F.4 of this report. 

(c) to manage uses to be compatible with flood risks, 
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Refer to Clause 1(b) response. 

(d) to enable safe and effective evacuation of land, 

A robust framework for safe and effective egress from the 

development site has been formulated based on modelled rate 

of rise, automatic flood levels gauges and the local floodplain 

management plan (Hawkesbury Nepean Flood Plan 2015) to 

enable safe and effective evaluation of land. 

Reference to Section F.5 should be made for flood egress 

strategy and information pertaining to rate of rise, timing of 

flood strategy implementation and flood egress routes. 

(e) to ensure the existing flood regime and flow conveyance 

capacity is not compromised, 

The existing flood regime and flow conveyance capacity has 

been assessed and confirmed in relation to the proposed 

development and found to be acceptable.  Refer Clause 1(b) 

response. 

(f) to avoid detrimental effects on the environment that would 

cause avoidable erosion, siltation, destruction of riparian 

vegetation or a reduction in the stability of river banks or 

waterways. 

The proposed development does not overlay change existing 

flow paths or increase the risk of erosion in and throughout the 

adjacent flood affected areas. 

2 This clause applies to the following land: 

(a) land at or below the flood planning level, 

(b) land identified as “Flood planning land” on the Clause 

Application Map. 

It is understood that this clause applies to the subject land and 

the development application submission considers flood 

planning requirements for the development and complies with 

this clause. 

3 Development consent is required for any development on land to 

which this clause applies. 

Development consent is understood as a requirement for this 

development and this document forms part of a robust 

development application submission for assessment by 

Penrith City Council. 
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4 Development consent must not be granted for development on land 

that is at or below the flood planning level unless the consent 

authority is satisfied that the development: 

(a) is compatible with the flood hazard of the land, and 

The proposed development is compatible with the flood 

hazard for the land because the warehouse building has been 

sited above the 1 in 100 year ARI flood event and allows for 

greater than 0.5m freeboard to the 1 in 100 year ARI event.  

Areas of the development which would be subject to flood 

waters (around the perimeter of the development site) are to 

be constructed of flood compatible materials and consider 

flood conveyance and function.   

Further a development impact assessment has been completed 

which shows the development does not affect upstream, 

downstream or adjoining properties in the 1 in 100 year ARI 

and 1 in 200 year ARI events, including maintaining major 1 

in 200 year ARI flow paths as required of council, as set out in 

Section F.4 of this report. 

(b) if located in a floodway, is compatible with the flow 

conveyance function of the floodway and the flood hazard within 

the floodway, and 

Refer Clause 2 response. 

(c)  is not likely to adversely affect flood behaviour resulting in 

detrimental increases in the potential flood affectation of other 

development or properties, and 

The included flood afflux drawings confirm that there is no 

detrimental increases in the potential flood affectation to 

upstream, downstream or adjacent properties. 

(d)  is not likely to significantly alter flow distributions and 

velocities to the detriment of other properties or the environment, 

and 

The TUFLOW modelling confirms that there is no significant 

flow or velocity re-distributions associated with the 

development. 

(e)  is not likely to adversely affect the safe and effective 

evacuation of the land and the surrounding area, and 

A robust framework for safe and effective egress from the 

development site has been formulated based on modelled rate 

of rise, automatic flood levels gauges and the local floodplain 

management plan (Hawkesbury Nepean Flood Plan 2015) to 
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ensure that the development does not adversely affect the safe 

evacuation of the land. 

Reference to Section F.5 should be made for flood egress 

strategy and information pertaining to rate of rise, timing of 

flood strategy implementation and flood egress routes. 

Further, because there modelling confirms there is no adverse 

changes to other properties, the proposal does not adversely 

affect safe and effective evacuation from the surrounding 

area. 

(f)  is not likely to significantly detrimentally affect the 

environment or cause avoidable erosion, destruction of riparian 

vegetation or affect the restoration and establishment of riparian 

vegetation, or a reduction in the stability of river banks or 

waterways, and 

The TUFLOW modelling confirms that there is no significant 

flow or velocity re-distributions associated with the 

development.  As such, the development does not significantly 

detrimentally affect the environment or cause erosion, scour 

or destruction of riparian vegetation. 

(g)  is not likely to result in unsustainable social and economic 

costs to the community as a consequence of flooding, and 

Given the flood modelling shows no affectation to upstream, 

downstream or adjacent properties and the proposed 

buildings have appropriate freeboard above the 1% AEP 

event, this development is not likely to result in unsustainable 

social and economic costs to the community as a consequence 

of flooding. 

(h)  incorporates appropriate measures to manage risk to life from 

flood, and 

A robust framework for safe and effective egress from the 

development site has been formulated based on modelled rate 

of rise, automatic flood levels gauges and the local floodplain 

management plan (Hawkesbury Nepean Flood Plan 2015) to 

appropriately mange the risk to life from flood. 

Reference to Section F.5 should be made for flood egress 

strategy and information pertaining to rate of rise, timing of 

flood strategy implementation and flood egress routes. 

(i)  is consistent with any relevant floodplain risk management 

plan. 

A robust framework for safe and effective egress from the 

development site has been formulated based on modelled rate 
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of rise, automatic flood levels gauges and the local floodplain 

management plan (Hawkesbury Nepean Flood Plan 2015). 

5 Development consent must not be granted for development on land 

identified as “Flood planning land” on the Clause Application 

Map, unless the consent authority is satisfied that the development 

will not adversely affect the safe and effective evacuation of the 

land and the surrounding area. 

We consider a robust flood assessment and management 

framework has been provided which meets the requirements 

of Penrith City Council DCP Part C3, Clause 7.2 of LEP 2010 

and is also consistent with the Hawkesbury Nepean Flood Plan 

2015 and the NSW Government’s Floodplain Development 

Manual therefore confirming the development will not 

adversely affect the safe and effective evacuation of land and 

the surrounding area. 

6 A word or expression used in this clause has the same meaning as 

it has in the NSW Government’s Floodplain Development 

Manual(ISBN 0 7347 5476 0) published by the NSW Government 

in April 2005, unless it is otherwise defined in this clause. 

It is noted and understood that writing of this clause is 

consistent with the NSW Government’s Floodplain 

Development Manual. 

7 In this clause: 

flood planning level means the level of a 1:100 ARI (average 

recurrence interval) flood event plus 0.5 metres freeboard. 

Flood planning for this development has been based on the 1 

in 100 year ARI event plus 0.5m freeboard. 

It is further noted that provision for major flow paths in the 1 

in 200 year ARI event have been considered, and that egress 

from the site will be undertaken prior to the 1 in 100 year ARI 

event being consistent with the flood egress strategy adopted 

in the Hawkesbury Nepean Flood Plan 2015 
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F.7 FLOOD ASSESSMENT CONCLUSION 

This Appendix to the Civil Engineering Report for 2115 Castlereagh Road, Penrith, 

has been prepared to assess the effect of flooding on the proposed development, and 

also to confirm no affectation on upstream downstream or adjoining properties.  

Further the assessment was also completed to ensure that sufficient flood-ways are 

available, post development, during the 0.5% AEP flood event. 

A TUFLOW hydrodynamic flood model has been completed and the pre and post 

development flood events assessed for flooding as a result of the Nepean River banks 

overtopping during a regional flood event.  Peak flows were assessed for the critical 

duration associated with flooding from the Nepean River. 

The flood assessment confirms the 1% AEP level of RL25.28m AHD and 0.5% AEP 

level of 25.94m, and that the proposed development (being sited at RL 26.30m AHD) 

meets flood planning requirement of the 1% AEP plus 0.5m.  Further noting the 

proposed building development is above the 0.5% AEP event. 

The assessment of the 0.5% AEP event confirms that floodway paths are available to 

the west, north and north-west of the building.  There is negligible effect on flood 

water local to the development and no off-site affectation. 

Further it has been demonstrated that safe egress and evacuation from the facility can 

be made to areas which are not flood affected and that the evacuation strategy is 

consistent with the Hawkesbury River Flood Emergency Sub Plan 2015. 
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