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Glossary  

Term 

 

ADP 

Definition 

 

ADP Area Development Plan 

AEP Annual Exceedance Probability 

ARI Average Recurrence Interval 

ESR Engineering Services Report 

EY Exceedances per year 

IECA International Erosion Control Association 

kL Kilolitres 

MCU Material Change of Use 

ML Megalitres 

MUSIC Model for Urban Stormwater Improvement Conceptualisation 

QUDM Queensland Urban Drainage Manual 

ROL Reconfiguring of a Lot 

SBSMP Site Based Stormwater Management Plan 

SPP State Planning Policy 

SQID Stormwater Quality Improvement Device 

WQO Water Quality Object 

WSUD Water Sensitive Urban Design 
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Executive Summary 

Northrop Consulting Engineers (Northrop) have been engaged by HOLDMARK Property Group to 

prepare a Site Based Stormwater Management Plan (SBSMP) for a Development Application 

submission to Penrith City Council (Council). The proposed Residential & Retail Development is 

located at 68-80 O'Connell Street Kingswood NSW 2747. 

This SBSMP addresses the stormwater management strategy for the proposed development and 

demonstrates that the proposed development can be constructed and operated in accordance with all 

stormwater objectives required for the development. The primary outcomes of this SBSMP are as 

follows: 

Lawful Point of Discharge 

The existing lawful point of discharge (stormwater channel headwall) will be exchanged for an existing 

kerb inlet pit downstream of the headwall due to the proposed realignment of Corr Road, with most of 

the site flows being captured for stormwater quantity and quality treatment prior to discharge from the 

site. A small portion of the development will bypass the private stormwater infrastructure and 

discharge towards the existing stormwater channel; however, the combined site runoff achieves all 

stormwater quantity and quality objectives. 

Stormwater Quantity 

The stormwater quantity objective was to ensure post-development site generated peak discharge 

was no greater than the pre-development site generated peak discharge for all storm durations under 

the 1% AEP and 20% AEP storm events. Ultimately, the proposed stormwater network for the 

development satisfies this requirement.  

All catchments conveying flow to the nominated point of discharge were considered and modelled in 

DRAINS. This includes upstream catchments and sub-catchments internal to site boundaries. 

To achieve a non-worsening impact to the downstream point of discharge, the proposed development 

requires a total detention volume of 584m3, which has been achieved via underground On-Site 

Stormwater Detention (OSD) tanks. Three new OSD tanks have been proposed to achieve this 

volume. All road catchments and catchments upstream of site will bypass OSD. Additionally, an 

existing 177kL detention tank which currently services the adjacent Woolworths carpark is proposed 

to replaced with a like-for-like tank. Given the proposal is increasing pervious area in this location, it’s 

likely that the overall stormwater flow from the western catchment (previously the Woolworths 

carpark) will be less.  

Stormwater Quality 

Stormwater Quality Improvement Devices (SQIDs) have been proposed in the design to achieve the 

water quality objectives specified in Penrith City Council’s WSUD Technical Guidelines, namely, the 

removal of gross pollutants, suspended solids, nitrogen and phosphorus. The proposed treatment 

train was modelling using MUSIC modelling software and includes the following SQIDs: 

• 29x Ocean Protect OceanGuard 200 micron filter baskets 

• 20x Ocean Protect Stormfilter 690 Psorb Cartridges 

• 100m2 total Media Filtration at tree pits 

• 160kL total Rainwater Tank storage 
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Erosion and Sediment Control 

Construction phase ESCP measures are to be implemented during construction in accordance with 

the relevant requirements. Of these measures, an 832m3 sediment basin is included.  
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1. Introduction 

Northrop Consulting Engineers (Northrop) have been engaged by HOLDMARK Property Group to 

develop a Site Based Stormwater Management Plan (SBSMP) in support of a Development 

Application submission to Penrith City Council (Council) and any nominated referral agency. The 

proposed Residential Community  is located at 68 & 80 O'Connell Street Kingswood NSW 2747 (Lot 

1/DP1268507 & Lot 2/DP1268507 ), the full site details are summarised in  below.  The proposed 

development will deliver a Residential Community at Caddens Corner. 

Table 1: Property Details 

Category  Description 

Site Address 68 & 80 O'Connell Street Kingswood NSW 2747 

Lot Title(s) 1/DP1268507 & 2/DP1268507  

Total Site Area 5.3070ha 

Proposed Land Use Residential Community  

 

This primary objectives of this SBSMP is to define the following: 

• Legal point of discharge 

• Stormwater Conveyance and Flood Management 

• Stormwater Quantity management strategy 

• Stormwater Quality management strategy 

• Erosion and Sediment Control strategy. 

1.1 Related Reports and Documents  

This report is to be read in conjunction with the following reference documents: 

• Civil Design Drawings by Northrop. Drawings No DAC0000 to DAC6103 

• Flood Study Letter 
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2. Site Context and Existing Characteristics 

The subject site located at 68 & 80 O'Connell Street Kingswood NSW 2747 is approximately 

rectangular in shape and spans across Lot 1 of DP 1268507 (‘Lot 1’) and Lot 2 of DP 1268507 (‘Lot 

2’). The total site area for the proposed development is approximately 5.3070ha. The site is located 

within the Penrith Local Government Area (LGA).  

Within Lot 2, there exists a sealed road extending from Lot 3 of DP 1268507 (‘Lot 3’) into Lot 1, a 

stormwater channel that begins at the north-western end of the lot and extends into Lot, and a 

stormwater culvert (inlet & outlet) located at the centre of the lot. Within Lot 1 there currently exists a 

retail precinct with a dedicated on-grade customer parking lot at the eastern end of the lot.  

An annotated aerial image of the site is shown below in Figure 1. 

 

Figure 1: Site Locality (Source: Nearmap) 

2.1 Existing Site Characteristics 

Within Lot 2, the site generally falls North-west towards the existing stormwater channel seen in 

Figure 2, at an average slope of approximately 6.00%.  

Within Lot 1, the existing retail on-grade carpark generals falls west at an average slope of 

approximately 2.00%. There also exists a batter along the shared boundary of Lot 1 and Lot 2, falling 

west toward Lot 1 at an average slope of approximately 30.00%.  

The site is currently bound by: 

• An existing retail precinct development to the west 

• O’Connell Street (east-west) to the south  

• Greenfield sites to the north 

• Greenfield sites to the east  
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2.2 Existing Legal Point of Discharge 

Based on site survey information prepared by Ramsay Surveyors (ref.: 8966) and the Approved for 

Construction civil engineering plans prepared by Wood & Grieve Engineers (ref.: 32763-4) for the 

adjacent retail precinct development (Development Consent: DA17/0995, Construction Certificate: 

CCX19/0047), the following existing stormwater infrastructure has been identified in the vicinity of the 

site: 

• Stormwater culvert located at the centre of Lot 2, extending underneath the existing sealed 

road. This is shown in Figure 3.  

• Stormwater channel located at the north-west end of Lot 2, adjoining a pit and pipe network 

(via a headwall) at Corr Road. This is shown in Figure 2. 

 

The headwall forms the current legal point of discharge as it connects the existing stormwater channel 

to the pit and pipe network along Corr Road. 
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Figure 2: Existing Stormwater Channel (North-west) (Source: Ramsay Surveyors) 

 

 

 

Figure 3: Existing Stormwater Culvert (Source: Ramsay Surveyors) 
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Figure 4: Pit & Pipe Network along Corr Road (Source: Wood & Grieve Engineers) 
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3. Proposed Development  

The proposed development involves the construction of multiple multi-storey residential and retail 

buildings with associated landscape areas, below-ground carparking, and public road infrastructure.    

The proposed architectural layout of the development prepared by Turner Architects is shown below 

in Figure 5. Refer to drawings prepared by Turner Architects for further information.  

 

Figure 5: Proposed Site Plan (Source: Turner Architects) 
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4. Stormwater Management Objectives 

4.1 Development Control Plan Objectives  

Stormwater management for the proposed development has been designed in accordance with the 

following documents: 

• Penrith Development Control Plan 2014, Section E1 Caddens (‘DCP’) 

• Penrith City Council’s Policy Stormwater Drainage Guidelines for Building Developments 

(dated 28 November 2016) 

• Penrith City Council’s WSUD Technical Guidelines (Version 3 – June 2015) 

• Penrith City Council Development Control Plan 2014 (DCP) 

• Plumbing and Drainage Code AS3500.3 

• Australian Rainfall and Runoff Guidelines (ARR 2019) 

 

Based on Council’s DCP, Stormwater Management Policy and WSUD Technical Guidelines, the 

stormwater management objectives / requirements for the development are summarised below: 

• Design an On-site Stormwater Detention (OSD) system to capture and control post-

development site generated stormwater runoff flows such that the rate of stormwater runoff 

(both piped and overland) from the post-developed site does not exceed the rate of runoff from 

the pre-developed site, i.e., Permissible Site Discharge (PSD) for the following storm events: 

o All storm durations for the 1% AEP and 20% AEP storm events.  

• The total are allowed to bypass the OSD system, which includes pervious and impervious 

areas, must not be greater than 15% of the total site area. 

• Stormwater discharging from the site (post-development) must achieve the annual pollutant 

load reduction targets specified below in Table 2.  

 

Table 2: Water Quality Objectives (Source: PCC’s WSUD Technical Guidelines (Version 3 – June 2015)) 

Pollutant Percent Reduction 

Gross Pollutants (>5mm), GP 90% 

Total Suspended Solids, TSS 80% 

Total Phosphorous, TP 60% 

Total Nitrogen, TN 45% 
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5. Stormwater Quantity Management 

5.1 Stormwater Conveyance Management 

The proposed stormwater management strategy aims to retain and supplement the stormwater 

management system currently servicing the site. The stormwater strategy proposed for the developed 

ensures generally the current catchment distribution towards the existing stormwater channel (legal 

point of discharge) will be maintained.  

The proposed development will introduce sub-surface pit and pipe networks to capture site generated 

rainwater and stormwater runoff at each residential complex, which will be conveyed to On-Site 

Stormwater Detention (OSD) tanks. Following water quality treatment via proposed Stormwater 

Quality Improvement Devices (SQIDs), flows will be discharged to the chosen legal point of 

discharge, discussed in Section 5.2 of this report. Refer to Section 5.4 and Section 7 of this report for 

further information regarding OSD systems and SQID elements, respectively.  

 

5.2 Proposed Legal Point of Discharge 

Given the proposed realignment/extension of this road, the existing legal point of discharge is not 

feasible for the proposed development. Therefore, an existing stormwater pit downstream of the 

headwall at Corr Road has been selected as the lawful point of discharge for the proposed 

development.  

Based on the Approved for Construction civil engineering plans prepared by Wood & Grieve 

Engineers (32763-4) and Work As Executed plans prepared by Frankham Engineering Surveys (ref.: 

219076), the following details at this point are known: 

• Pit name: 2-6 (as per drawing CI-NR-522-01 by Wood & Grieve Engineers) (refer Figure 4) 

• Pit type: Grated Gully Pit, 2.4m Extended Kerb Inlet 

• Inlet invert level = 47.33m AHD (as per WAE plans) 

• Outlet invert level = 47.28m AHD (as per WAE plans) 

• Inlet pipe diameter = 750mm (as per WAE plans) 

 

5.3 Hydrological Modelling (DRAINS) 

Hydrological modelling of the existing and developed site has been modelled using DRAINS software, 

with the integrated ILSAX hydrological model. The adopted model parameters are provided below in 

Table 3.  

 

Table 3: ILSAX Hydrological Model Parameters 

Parameter Value 

Hydrologic routing method ILSAX 

Soil Type C 

Antecedent Moisture Conditions 3 

Paved Area Depression Storage 1mm 

Supplementary Area Depression Storage 1mm 

Grassed Area Depression Storage 5mm 



 

Page 16 of 28 

 

Caddens Corner 

Civil Engineering Report: Site based Stormwater Management Plan | Rev 02 |  

IFD Data 
2022 rainfall depths from ARR Data 

Hub using site coordinates 

Time of Concentration 
Kinematic Wave Equation using 

detailed catchment parameters 

5.4 Tailwater Conditions 

The tailwater conditions applied within the DRAINS model developed for the site have been derived 

from kerb inlet pit immediately downstream of Pit 2-6. Based on the Approved for Construction civil 

engineering plans prepared by Wood & Grieve Engineers (ref.: 32763-4) and Work As Executed plans 

prepared by Frankham Engineering Surveys (ref.: 219076), the following details at this point are 

known: 

• Pit name: 2-5 (as per drawing CI-NR-522-01 by Wood & Grieve Engineers) (refer Figure 4) 

• Pit type: Grated Gully Pit, 2.4m Extended Kerb Inlet 

• Inlet pipe invert level = 46.79m AHD (as per WAE plans) 

• Inlet pipe diameter = 750mm (as per WAE plans) 

• Maximum HGL (100-yr ARI) = 48.58m AHD 

Maximum HGL (5-yr ARI) = 47.23m AHD 

5.5 On-Site Detention (OSD) System Design 

Three OSD systems have been designed to achieve the stormwater quantity management objectives 

listed in Section 4 of this report. The parameters corresponding to these tanks are summarised below 

in Table 4. 

The OSD tanks have been sized to ensure post-development flows do not exceed pre-development 

flows for the entire catchment discharging at the current legal point of discharge, by controlling flows 

generated by separate sub-catchments discharging at the nominated point of discharge. These sub-

catchments are shown in drawing DAC4201. The pre- and post-development flows are presented 

below in Table 5.  

The existing OSD servicing the retail precinct carpark is to be replaced like-for-like (‘Western OSD’), 

replicating existing form and function to create no adverse impact to downstream point of discharge. 

Since the size of catchment contributing flows to the Western OSD has not been increased, the 

Western OSD and respective catchment have been excluded from the developed DRAINS modelling 

and pre-post development flow rate comparison. Generally, any existing stormwater systems currently 

draining to the removed OSD tank shall be diverted to the new  OSD tank via a new pit and pipe 

system.   

Engineering drawings in Appendix A provide more details on the tank arrangement and locality. The 

DRAINS model can be provided upon request. 
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Table 4: OSD Tank Parameters 

OSD Parameters 
Central Western 

OSD 

Central Eastern 

OSD 

Southern 

OSD 
Western OSD 

Minimum Required 

Storage Volume 
195 m3 167 m3 222 m3 177 m3 

Proposed Tank Base 

Area (min) 
78 m2 91 m2 150 m2 68 m2 

Max Water Depth 2590mm 1730mm 2208mm 2605mm 

 

Table 5: Comparison of Pre and Post Development Flows 

AEP 

(%) 
Pre-developed Site Flow Rate (L/s) Post-developed Site Flow Rate (L/s) 

20 

(Minor) 
934 663 

1 

(Major) 
3290 1940 
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6. Stormwater Quality Management - Construction 

Phase 

6.1 Erosion and Sediment Control 

Prior to construction commencing, it is the principal contractor’s responsibility to ensure adequate 

erosion and sediment control measures are installed around the subject site to minimise disturbance 

and ensure the quality of runoff discharging from the site is of an acceptable standard.  

An erosion and sediment control plan (ESCP) has been included in the Civil Engineering drawings in 

Appendix A. The ESCP has been prepared in accordance with Landcom’s Managing Urban 

Stormwater – Soils & Construction (2004) (Blue Book). Erosion and sediment control techniques used 

for the site include:  

• Sediment barriers to be installed on all entrances to stormwater inlet pits  

• Construction entry and exit shakedown areas 

• Sediment fences are to be installed on the downstream boundaries of the subject site 

• Construction of temporary bunds at the top of all earthworks batters to ensure runoff is directed 

away from exposed batters 

• Construction of temporary diversion drains to divert water to sediment basins and around any 

stockpiles 

• Sediment fences to be installed on the downstream side of any stockpiles  

• Stabilisation of all batters upon reaching the finished earthworks levels 

• Dust control measures which include covering stockpiles, maintain site fences and watering 

exposed areas 

• Sediment basin in accordance with the Blue Book 

6.2 Sediment Basin  

A basin has been sized to capture site runoff during construction and has been located towards the 

north-western portion of the site. A Type D basin has been adopted and has been sized in 

accordance with the Blue Book. Site soils were classified based on publicly available (online) 

geotechnical information.  

To ensure the sediment basins are working effectively they are to be maintained throughout the 

construction works. Maintenance includes de-watering via pump to reach the minimum storage 

volume at the lower level of the settling zone. The settling zone will be identified by pegs to clearly 

show the level at which design storage capacity is available. The pumped water from the sediment 

basins may be reused to irrigate areas of hydro-mulch and for dust control during construction.  

Below is the concept sediment basin sizing table. Refer Appendix B for Sediment Basin Sizing 

Calculations.  

 
Table 6: Concept Sediment Basin Volumes 

Catchment Area (Ha) Volume Required (m3) Volume Provided (m3) 

4.88 832 832 

 



 

Page 19 of 28 

 

Caddens Corner 

Civil Engineering Report: Site based Stormwater Management Plan | Rev 02 |  

7. Stormwater Quality Management - Operational 

Phase 

7.1 Proposed Stormwater Quality Improvement Devices (SQIDs) 

During the operational phase of the development, is it proposed to construct the following stormwater 

quality improvement devices (SQIDs) to achieve the stormwater quality objectives summarised in 

Section 4 of this report: 

• 29x Ocean Protect OceanGuard 200 micron filter baskets 

• 20x Ocean Protect Stormfilter 690 Psorb Cartridges 

• 100m2 total Media Filtration at tree pits 

• 140kL total Rainwater Tank storage 

 

Ocean Protect OceanGuard (200 micron) 

The OceanGuard 200 micron filter inserts will be used as a pre-treatment for stormwater runoff to 

capture litter and coarse sediment surface flows on the site.  

The OceanGuard filter inserts consist of a steel frame and a cage. Within the cage a screening bag is 

attached to capture litter, debris, sediment, and other pollutants from stormwater flows. The mesh size 

of the screening bag proposed for each OceanGuard within the site is 200 micro-meters. The mesh 

size is small enough to capture heavy metals and hydrocarbons associated with solids in the 

stormwater flows.  

It's proposed that these pit filters are to be provided in internal stormwater pits throughout the site. 

7.1.1 Ocean Protect StormFilter 690 PSorb 

The Stormfilter 690 Psorb cartridges will be installed in the OSD tanks (refer to Section 5.5). 

The Ocean Protect StormFilter system is a passive stormwater filter that cleans stormwater through a 

patented passive filtration system, effectively removing pollutants to meet the most stringent 

regulatory requirements. The StormFilter stormwater treatment system uses rechargeable, self-

cleaning, media-filled cartridges to absorb and retain the most challenging pollutants from stormwater 

runoff including total suspended solids, hydrocarbons, nutrients, soluble heavy metals, and other 

common pollutants. 

7.1.2 Media Filtration 

Media filtration has been proposed at tree pits to slow and treat on-site (road) runoff. Stormwater 

runoff generated at the road is directed to tree pits via kerb and gutter and is filtered through a filter 

media layer (e.g. sandy loam) that treats stormwater through a combination of physical, chemical and 

biological processes as stormwater percolates downwards to a receiving underlying drainage. 

The Media Filters proposed at tree pits were designed in accordance with the parameters 

recommended in PCC’s Technical Guidelines (Version 3 – June 2015), provided below in Table 7. 
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Table 7: Media Filtration Properties Summary 

Parameter Value 

Extended Detention Depth (mm)  150 

Surface Detention Area (m2) 100 

Minimum Filter Area (m2) 100 

Minimum Filter Media Depth (m)  0.5 

Saturated Hydraulic Conductivity (mm/hour)  125 

  

7.2 Stormwater Quality Modelling (MUSIC) Methodology 

Stormwater quality modelling for the site was prepared using ‘Model for Urban Stormwater 

Improvement Conceptualisation’ (MUSIC) Version 6.3. The model has been built to assess the 

adequacy of the proposed SQIDs and to ensure that the quality of stormwater meets the WQOs for 

the proposed development. A diagrammatic layout of the MUSIC Model is presented below in Figure 

6. A water quality treatment catchment plan is also provided below in Figure 7.  

 

 

Figure 6: MUSIC Link and Node Diagram 



 

Page 21 of 28 

 

Caddens Corner 

Civil Engineering Report: Site based Stormwater Management Plan | Rev 02 |  

 

Figure 7: Water Quality Catchment Plan  

For the purposes of MUSIC model analysis, the Penrith City Council (PCC) MUSIC-link was utilised, 

adopting the appropriate evapotranspiration and meteorological data, rainfall-runoff parameters, and 

source node parameters, in accordance with PCC’s WSUD Technical Guidelines (Version 3 – June 

2015).  

The western sub-catchment is proposed to bypass newly proposed water quality treatment on the 

basis that the proposed development within this portion of the site will generate less pollutant loads 

than the existing carpark. Refer to Figure 8 and 

 

Figure 8: Diagrammatic Layout of Western Catchment (Existing & Proposed) 
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Table 8 for the diagrammatic layout of the corresponding MUSIC Model layout and results 

corresponding to this western sub-catchment, respectively.  

All existing SQIDs downstream of the OSD tank conveying stormwater runoff generated at the retail 

precinct carpark are proposed to be maintained where feasible or otherwise replaced like-for-like, 

such that no adverse impacts are caused to the downstream point of discharge. 

 

Figure 8: Diagrammatic Layout of Western Catchment (Existing & Proposed) 

Table 8: Western Catchment Pollutant Loads (Pre-development & Post-development) 

Pollutant Type Pre-development Post-development % Reduction 

Total Suspended Solids 

(kg/yr) 
2870 1270 56 

Total Phosphorus (kg/yr) 4.77 2.4 50 

Total Nitrogen (kg/yr) 19.3 16.4 15 

Gross Pollutants (kg/yr) 236 201 15 
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Table 9: MUSIC Model Results 

Pollutant 
Annual Loads (kg/yr) % Reduction 

Compliance 
Source  Residual  Actual Target 

TSS 2860 425 85.2 85 OK 

TP 5.36 1.57 70.8 60 OK 

TN 35.9 17 52.8 45 OK 

GP 422 1.87 99.6 95 OK 

 

It’s noted that the rainwater tanks provided were utilised to achieve the reduction targets in the 

table above. However, minimum demand in each tank was not met. Considering these tanks 

are already large (10kL, 30kL, 50kL and 50kL respectively), increasing these tank sizes to 

achieve demand was deemed impractical.  

The MUSICLink report attached to this document reflects the achieved demands.  
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8. Conclusion 

Northrop Consulting Engineers has prepared this SBSMP for the proposed Residential & Retail 

Development at 68-80 O'Connell Street Kingswood NSW 2747. Based on investigations, analyses, 

and designs, it has been demonstrated that the proposed development can be constructed and 

operated in accordance with all stormwater objectives listed in Section 4. The primary outcomes of 

this SBSMP are as follows: 

• Lawful Point of Discharge - The existing lawful point of discharge (stormwater channel 

headwall) will be exchanged for an existing kerb inlet pit downstream of the headwall due to 

the proposed realignment of Corr Road, with most of the site flows being captured for 

stormwater quantity and quality treatment prior to discharge from the site. A small portion of 

the development will bypass the private stormwater infrastructure and discharge towards the 

existing stormwater channel; however, the combined site runoff achieves all stormwater 

quantity and quality objectives. 

• Stormwater Quantity - To achieve a non-worsening impact to the downstream point of 

discharge for the 1% AEP and 20% AEP storm events, the proposed development requires a 

total detention volume of 578m3, which has been achieved via underground On-Site 

Stormwater Detention (OSD) tanks. Three OSD tanks have been proposed to achieve this 

volume. All road catchments and catchments upstream of site will bypass OSD. 

• Stormwater Quality - The proposed treatment train was modelling using MUSIC modelling 

software and includes the following SQIDs: 

o 29x Ocean Protect OceanGuard 200 micron filter baskets 

o 20x Ocean Protect Stormfilter 690 Psorb Cartridges 

o 100m2 total Media Filtration at tree pits 

o 160kL total Rainwater Tank storage 

• Erosion and Sediment Control - Construction phase ESCP measures are to be implemented 

during construction in accordance with the relevant requirements of the Blue Book. A 832m3 

sediment basin is proposed.  
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Appendix B – Sediment Basin Sizing Calculations 

  



Type D 

Sed 
4.88

4.88

Sediment Type (C, F or D) if known: D From Appendix C (if known)

% sand (fraction 0.02 to 2.00 mm)

% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)

Dispersion percentage

% of whole soil dispersible

D

Design rainfall depth (no of days) 5

Design rainfall depth (percentile) 80

x-day, y-percentile rainfall event (mm) 27.4

Rainfall R-factor (if known)

IFD: 2-year, 6-hour storm (if known) 9.53

Rainfall erosivity (R -factor) 2030 Auto-filled from above

0.075

300

4.5

2.18

1.3 1.3 1.3 1.3 1.3 1.3

1 1 1 1 1 1

Storage (soil) zone design (no of months) 2 2 2 2 2 2 Minimum is generally 2 months

Cv (Volumetric runoff coefficient) 0.42 See Table F2, page F-4 in Appendix F

431

Soil Loss Class 4 See Table 4.2, page 4-13

Soil loss (m
3
/ha/yr) 332 Conversion to cubic metres

Sediment basin storage (soil) volume (m
3
) 270 See Sections 6.3.4(i) for calculations

Sediment basin settling (water) volume (m
3
) 562 See Sections 6.3.4(i) for calculations

Soil loss (t/ha/yr)

Length/gradient (LS -factor)

Erosion control practice (P -factor)

Ground cover (C -factor)

RUSLE LS factor calculated for a high 

rill/interrill ratio.

Calculations and Type D/F Sediment Basin Volumes

Slope length (m)

Slope gradient  (%)

Soil erodibility (K -factor)

RUSLE Factors

See Section 6.3.4 and, particularly, 

Table 6.3 on pages 6-24 and 6-25.

Sediment Basin Design Criteria (for Type D/F basins only. Leave blank for Type C basins)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Only need to enter one or the other here

Enter the percentage of each soil 

fraction. E.g. enter 10 for 10%

Rainfall data

E.g. enter 10 for dispersion of 10%

See Section 6.3.3(e). Auto-calculated

Automatic calculation from aboveSoil Texture Group

Notes
Sub-catchment or Name of Structure

Site area

Total catchment area (ha)

Disturbed catchment area (ha)

N/A

For Development Application ApprovalOther Details:

Site Location:

Precinct/Stage:

1. Erosion Hazard and Sediment Basins

Caddens CornerSite Name:

O'Connell Street, Kingswood



Sediment basin total volume (m
3
) 832
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Appendix C – Flood Letter 

  



 

 

 

 

Ref: SY222070-00-CV-LE1-1 
08 March 2023 
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Level 11, 345 George Street  

Sydney NSW 2000 

02 9241 4188 

sydney@northrop.com.au 

ABN 81 094 433 100 

 

Marvin Huang 

HOLDMARK Property Group Pty Ltd 
Suite 2/2-4 Giffnock Avenue  
Macquarie Park NSW 2113 
    

Dear Marvin, 

Re: Caddens Corner – Flood Desktop Study 

Northrop Consulting Engineers have undertaken a flood study for the proposed residential 

development at Caddens Corner, 68-80 O’Connell Street, Kingswood NSW 2747 (Lots 1 and 2, DP 

1268507). As part of this flood study, relevant flood data was investigated with reference to the 

following resources: 

• Penrith Development Control Plan 2014 (DCP) 

• College, Orth and Werrington Creeks Catchment Overland Flow Flood Study 2017 

• College, Orth and Werrington Creek Catchment Flood Risk Management Study and Plan 

2021 

 

It should be noted that the flood studies utilised do not account for the new Woolworths development 

to the proposed site’s west (referenced DA17/0995 and CCX19/0047). The Woolworth’s development 

included a new piped system to replace a portion of the existing channel to the site’s north, and 

redirected sheet flow from the site’s east via a swale system.  

The proposed development proposes a similar approach by capturing off-site flows and directing into 

the Woolworth’s pipe system. Flows from the north to be captured by the existing creek and directed 

into the Woolworth’s pipe system via a new pit and pipe. Flows from the east are proposed to 

captured and conveyed within the road reserve and street stormwater network. Modelling of this 

approach suggests 1% AEP flows from the east are wholly contained within the roadway.  

 

The existing studies indicate that a portion of the development site lies within the Flood Planning Area 

(see attached drawings). As such, the following information was gathered to identify the flood levels, 

classifications and hazards, and associated site-specific planning controls identified in the DCP.  

The gathered information is summarised in the table below. 

 Description 

1% AEP Flood Level The maximum 1% AEP flood level is estimated at RL 53.00m AHD, as 

specified by “Figure 20.1: Peak Floodwater Levels for the 1% AEP 

Flood” of the College, Orth and Werrington Creek Catchment Flood 

Risk Management Study – Final Report; Volume 2 of 2: Figures 

(October 2021). 
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PMF Flood Level The maximum PMF flood level is estimated at RL 55.00m AHD, as 

specified by “Figure 23.1: Peak Floodwater Levels for the PMF ” of the 

of the College, Orth and Werrington Creek Catchment Flood Risk 

Management Study – Final Report; Volume 2 of 2: Figures (October 

2021). 

1% Flood Hazard 

Category 

“Figure 34.1: Flood Hazard for the 1% AEP Flood” of the College, Orth 

and Werrington Creek Catchment Flood Risk Management Study – 

Final Report; Volume 2 of 2: Figures (October 2021) specifies the flood 

hazard category for the 1% AEP case.  

The maximum hazard category on the development site is “H5 – 

Unsafe for people and vehicles” at the northern end of the site within 

the existing channel.  

The existing scenario maximum hazard category within the proposed 

building footprint is an isolated area of “H3 – Unsafe for vehicles, 

children and elderly.” These flows arise from the existing creek which 

is to be infilled. We note the new development proposes to capture 

and convey upstream flows from the east through the street network, 

bypassing the existing creek. The modeling completed by Northrop 

Engineers suggest flows are contained within the road reserve and 

Velocity Depth ratios are below 0.4. As such, it is not expected that the 

development will be within a flood hazard zone following construction. 

PMF Flood Hazard Level “Figure 37.1: Flood Hazard for the PMF” of the College, Orth and 

Werrington Creek Catchment Flood Risk Management Study – Final 

Report; Volume 2 of 2: Figures (October 2021) specifies the flood 

hazard levels for the PMF.  

The maximum hazard category on the lot is “H6 – Unsafe for people 

and vehicles. All buildings vulnerable to failure” at the northern end of 

the lot within the existing channel (outside the development footprint).  

The existing scenario maximum hazard category within the proposed 

building footprint is “H4 – unsafe for people and vehicles.” These flows 

arise from areas of the existing creek to be infilled. We note the new 

development proposes to capture and convey upstream flows from the 

east through the street network and bypassing this creek. The 

modeling completed by Northrop Engineers suggest flows are 

contained within the road reserve and velocity-depth ratios are below 

0.4. As such, it is not expected that the development will be within a 

flood hazard zone. 

Hydraulic Category 1% 

AEP 

“Figure 39.1: Hydraulic Categories for the 1% AEP Flood” of the 

College, Orth and Werrington Creek Catchment Flood Risk 

Management Study – Final Report; Volume 2 of 2: Figures (October 

2021) specifies the hydraulic categorisation for the 1% AEP case. The 

existing channel to the site’s north is classified as “Floodway”, with a 

portion of the building footprint site within the “Flood Storage” and 

“Flood Fringe” zones (i.e. within the existing channel). However, the 
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new development proposes to capture and convey upstream flows 

from the east through the street network, bypassing the existing creek. 

Additionally, modeling completed by Northrop Engineers suggest 1% 

AEP flows from the east are contained within the road reserve. As 

such, it’s expected that the flood zonings above are not applicable to 

this development. 

Hydraulic Category PMF 

Event 

“Figure 42.1: Hydraulic Categories for the PMF Flood” of the College, 

Orth and Werrington Creek Catchment Flood Risk Management Study 

– Final Report; Volume 2 of 2: Figures (October 2021) specifies the 

hydraulic categorisation for the PMF case. The existing channel, which 

extends partially into the development site is classified as “Floodway” 

during the PMF event. However, flows from the east are proposed to 

bypass the creek following development, and are expected to be 

contained within the road reserve. 

Minimum Habitable Level "Section 3.5 Flood Planning” of “Part C3 Water Management” of the 

Penrith Development Control Plan 2014 stipulates a 0.5m freeboard is 

to be applied to the 1% AEP (100-year ARI) flood event level. Given 

the 1% AEP flood level is 53.00m, the estimated minimum habitable 

level is RL 53.50m AHD within the flood planning zone. 

 

In summary, the proposed development lies over the top end of an existing channel classified as 

‘flood fringe’ and ‘flood storage’ in the 1% AEP event (as reported in the referenced flood studies) for 

the pre-developed site. The proposed development proposes to capture off-site flows from the east 

and direct to the point of discharge via the road network and associated stormwater system. 

Modelling suggests 1% flows through the site are wholly maintained within the road reserve. Existing 

flows from the north are to generally maintain their existing flow path before being captured by the 

stormwater system and directed into the existing Woolworth’s culvert. Considering this approach, the 

development is expected to be situated outside the flood affected area following construction.  

 

Additionally to the above, the flows from the developed site are restricted via on-site detention tanks 

(refer the attached Stormwater Report). Flows generated are considerably lower than the pre-

developed scenario. As such, it’s expected less stormwater will discharge form the site post-

development. Therefore, it is not expected that the existing channel flows and flood levels will be 

increased due to the proposed development. 

 

Yours faithfully,  

Jamie Carroll 

Civil Engineer  

BEng (Civil) BBus GradIEAust 
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Project Details

Project: Caddens Corner

Report Export Date: 7/03/2023

Catchment Name: SY222070_DA_MUSIC_HG

Catchment Area: 3.809ha

Impervious Area*: 65.20%

Rainfall Station: 67113 PENRITH

Modelling Time-step: 6 Minutes

Modelling Period: 1/01/1999 - 31/12/2008 11:54:00 PM

Mean Annual Rainfall: 691mm

Evapotranspiration: 1158mm

MUSIC Version: 6.3.0

MUSIC-link data Version: 6.34

Study Area: Penrith

Scenario: Penrith Development

Company Details

Company: Northrop Consulting Engineers

Contact: Jamie Carroll

Address: 345 George Street, Sydney, NSW 2000

Phone: 0423 399 559

Email: jcarroll@northrop.com.au

Treatment Train Effectiveness

Node: Post-Development Node Reduction

Flow 22%

TSS 85.2%

TP 70.8%

TN 52.8%

GP 99.6%

Treatment Nodes

Node Type Number

Media Filtration Node 1

Rain Water Tank Node 4

Sedimentation Basin Node 3

Generic Node 3

GPT Node 5

Source Nodes

Node Type Number

Urban Source Node 22

MUSIC-link Report

* takes into account area from all source nodes that link to the chosen reporting node, excluding Import Data Nodes

Comments

Reuse demands not met - high volumes of demand cannot sustainably be provided for such a development (already large reuse volumes).

OceanProtect proprietary product utilised for the SF Chambers resulting in failed results.

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Passing Parameters

Node Type Node Name Parameter Min Max Actual

GPT 3 x OceanGuard Hi-flow bypass rate (cum/sec) None 99 0.06

GPT 5 x OceanGuard Hi-flow bypass rate (cum/sec) None 99 0.1

GPT 7 x OceanGuard Hi-flow bypass rate (cum/sec) None 99 0.14

GPT 7 x OceanGuard Hi-flow bypass rate (cum/sec) None 99 0.14

GPT 7 x OceanGuard Hi-flow bypass rate (cum/sec) None 99 0.14

Post Post-Development Node % Load Reduction None None 22

Post Post-Development Node GP % Load Reduction 90 None 99.6

Post Post-Development Node TN % Load Reduction 45 None 52.8

Post Post-Development Node TP % Load Reduction 60 None 70.8

Post Post-Development Node TSS % Load Reduction 85 None 85.2

Sedimentation SF Chamber (5.8m2) High Flow Bypass Out (ML/yr) None None 0

Sedimentation SF Chamber (5.8m2) High Flow Bypass Out (ML/yr) None None 0

Sedimentation SF Chamber (5.8m2) High Flow Bypass Out (ML/yr) None None 0

Urban Central East Foot Trafficked Blcny & Tce (0.1163ha) Area Impervious (ha) None None 0.116

Urban Central East Foot Trafficked Blcny & Tce (0.1163ha) Area Pervious (ha) None None 0

Urban Central East Foot Trafficked Blcny & Tce (0.1163ha) Total Area (ha) None None 0.116

Urban Central East Podium Landscaped Area (0.2384ha) Area Impervious (ha) None None 0

Urban Central East Podium Landscaped Area (0.2384ha) Area Pervious (ha) None None 0.238

Urban Central East Podium Landscaped Area (0.2384ha) Total Area (ha) None None 0.238

Urban Central East Roof Area (0.2837ha) Area Impervious (ha) None None 0.284

Urban Central East Roof Area (0.2837ha) Area Pervious (ha) None None 0

Urban Central East Roof Area (0.2837ha) Total Area (ha) None None 0.284

Urban Central West Foot Trafficked Blcny & Tce (0.1236ha) Area Impervious (ha) None None 0.124

Urban Central West Foot Trafficked Blcny & Tce (0.1236ha) Area Pervious (ha) None None 0

Urban Central West Foot Trafficked Blcny & Tce (0.1236ha) Total Area (ha) None None 0.124

Urban Central West Footpaths (0.0761ha) Area Impervious (ha) None None 0.076

Urban Central West Footpaths (0.0761ha) Area Pervious (ha) None None 0

Urban Central West Footpaths (0.0761ha) Total Area (ha) None None 0.076

Urban Central West Landscaped Area (0.2566ha) Area Impervious (ha) None None 0

Urban Central West Landscaped Area (0.2566ha) Area Pervious (ha) None None 0.257

Urban Central West Landscaped Area (0.2566ha) Total Area (ha) None None 0.257

Urban Central West Roof (0.2837ha) Area Impervious (ha) None None 0.284

Urban Central West Roof (0.2837ha) Area Pervious (ha) None None 0

Urban Central West Roof (0.2837ha) Total Area (ha) None None 0.284

Urban Eastern Road (0.954ha) Area Impervious (ha) None None 0.858

Urban Eastern Road (0.954ha) Area Pervious (ha) None None 0.095

Urban Eastern Road (0.954ha) Total Area (ha) None None 0.954

Urban Northern Footpath & Landscaped (0.1135ha) Area Impervious (ha) None None 0.079

Urban Northern Footpath & Landscaped (0.1135ha) Area Pervious (ha) None None 0.034

Urban Northern Footpath & Landscaped (0.1135ha) Total Area (ha) None None 0.114

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban Northern Roof Area (0.0817ha) Area Impervious (ha) None None 0.082

Urban Northern Roof Area (0.0817ha) Area Pervious (ha) None None 0

Urban Northern Roof Area (0.0817ha) Total Area (ha) None None 0.082

Urban Northern Trafficked Blcny & Tce (0.0268ha) Area Impervious (ha) None None 0.027

Urban Northern Trafficked Blcny & Tce (0.0268ha) Area Pervious (ha) None None 0

Urban Northern Trafficked Blcny & Tce (0.0268ha) Total Area (ha) None None 0.027

Urban Southern Footpaths (0.0702ha) Area Impervious (ha) None None 0.07

Urban Southern Footpaths (0.0702ha) Area Pervious (ha) None None 0

Urban Southern Footpaths (0.0702ha) Total Area (ha) None None 0.07

Urban Southern Landscaped Area (0.2647ha) Area Impervious (ha) None None 0.000

Urban Southern Landscaped Area (0.2647ha) Area Pervious (ha) None None 0.264

Urban Southern Landscaped Area (0.2647ha) Total Area (ha) None None 0.265

Urban Southern Roof Area (0.3483ha) Area Impervious (ha) None None 0.348

Urban Southern Roof Area (0.3483ha) Area Pervious (ha) None None 0

Urban Southern Roof Area (0.3483ha) Total Area (ha) None None 0.348

Urban Southern Trafficked Blcny & Tce (0.1337ha) Area Impervious (ha) None None 0.134

Urban Southern Trafficked Blcny & Tce (0.1337ha) Area Pervious (ha) None None 0

Urban Southern Trafficked Blcny & Tce (0.1337ha) Total Area (ha) None None 0.134

Urban TEC (Undisturbed) (0.4363ha) Area Impervious (ha) None None 0

Urban TEC (Undisturbed) (0.4363ha) Area Pervious (ha) None None 0.436

Urban TEC (Undisturbed) (0.4363ha) Total Area (ha) None None 0.436

Urban Western Foot Trafficked Blcny & Tce (0.0851ha) Area Impervious (ha) None None 0.085

Urban Western Foot Trafficked Blcny & Tce (0.0851ha) Area Pervious (ha) None None 0

Urban Western Foot Trafficked Blcny & Tce (0.0851ha) Total Area (ha) None None 0.085

Urban Western Footpaths (0.273ha) Area Impervious (ha) None None 0.273

Urban Western Footpaths (0.273ha) Area Pervious (ha) None None 0

Urban Western Footpaths (0.273ha) Total Area (ha) None None 0.273

Urban Western Landscaped Works (0.275ha) Area Impervious (ha) None None 0

Urban Western Landscaped Works (0.275ha) Area Pervious (ha) None None 0.275

Urban Western Landscaped Works (0.275ha) Total Area (ha) None None 0.275

Urban Western Road (0.3975ha) Area Impervious (ha) None None 0.359

Urban Western Road (0.3975ha) Area Pervious (ha) None None 0.038

Urban Western Road (0.3975ha) Total Area (ha) None None 0.398

Urban Western Roof Area (0.477ha) Area Impervious (ha) None None 0.477

Urban Western Roof Area (0.477ha) Area Pervious (ha) None None 0

Urban Western Roof Area (0.477ha) Total Area (ha) None None 0.477

Urban Woolworths Carpark (existing) (1.498ha) Area Impervious (ha) None None 1.353

Urban Woolworths Carpark (existing) (1.498ha) Area Pervious (ha) None None 0.144

Urban Woolworths Carpark (existing) (1.498ha) Total Area (ha) None None 1.498

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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