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EXECUTIVE SUMMARY  

This Water Cycle Management Strategy (WCMS) has been prepared by Maker Consulting 
Services to accompany a State Significant Development Application (SSDA) which seeks 
development consent for facilitating civil works and subdivision to support to a concurrent 
Stage 2a Built Form SSDA (SSD-83789711) and the future redevelopment of Stages 2-4 of 
the Corrimal Coke Works Precinct. The Civil works proposed by this SSDA include the 
construction of the Central Park, the Southern Park, and roads, drainage and stormwater 
infrastructure, and paper subdivision.  

This WCMS has been prepared to address the requirements of SEARS matter #11 – Water 
Management and SEARS matter #19 – Flood Risk.  

This civil works SSDA was declared as State Significant Development (SSD) in the State 
Significant Development Declaration Ministerial Order (No 10) 2025 (dated 30 June 2025) at 
Clause 5(1)(n) in Schedule 1 (Amendment SSD Declaration Order 2025 (No 5)).  
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1 INTRODUCTION 

1.1 OVERVIEW 

Legpro 70 Pty Ltd ATF Legpro 70 Unit Trust (Legacy Property) has engaged Maker 
Consulting Services Pty Ltd (Maker) to provide a Water Cycle Management Strategy 
(WCMS) report in support of a State Significant Development Application (SSDA) seeking 
development consent for facilitating civil works and subdivision to support a concurrent 
Stage 2a Built Form SSDA (SSD-83789711) and future redevelopment of Stages 2-4 of the 
Corrimal Coke Works Precinct. The civil works proposed by this SSDA include the 
construction of the Central Park, the Southern Park, and roads, drainage and stormwater 
infrastructure, and paper subdivision.  

This Water Cycle Management Strategy has been prepared to address the requirements of 
Secretary’s Environmental Assessment Requirements (SSD-86131212) issued 3 July 2025 and 
provides supporting technical evidence for stormwater quality management in accordance 
with the Wollongong City Council Development Control Plan 2009 (DCP) 

This civil works SSDA was declared as State Significant Development (SSD) in the State 
Significant Development Declaration Ministerial Order (No 10) 2025 (dated 30 June 2025) at 
Clause 5(1)(n) in Schedule 1 (Amendment SSD Declaration Order 2025 (No 5). Figure 1 below 
highlights the Civil Works area for Stage 2-4 development. 

 
Figure 1 Corrimal Cokeworks Development Stages 2-4 (Civil Works Plans by Maker) 
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1.2 PURPOSE OF THIS REPORT  

The purpose of this WCMS is to address the requirements of SSD-86131212 SEARS matter 11 
Water Management which requires an Integrated Water Management Plan to: 

• Detail the proposed drainage design and servicing infrastructure to be incorporated 
as part of the development (stormwater and wastewater) 

• Demonstrate how the development complies with council’s drainage requirements 
and identify proposed stormwater treatment and water quality management 
measures to minimise adverse environmental impacts. 

And SEARS matter 19 Flood Risk which requires a report to: 

• Identify the flood extent and velocity up to the Probably Maximum Flood and risk 
on-site having regard to adopted flood studies and floodplain risk management 
studies and plans 

• The site access and egress routes 

• The potential effects of climate change 

• Any relevant provisions of the NSW Flood Risk Management Manual and any other 
relevant guidelines 

• Where the development is occurring on flood prone land a flood impact and risk 
assessment must be prepared having regard to the Flood Impact and Risk 
Assessment – Flood Risk Management Guide LU01 

• Detail any flood risk management measures that are to be incorporated as part of 
the development having regard to relevant guidelines (including any design 
solutions, flood modification measures, property modification measures, operational 
procedures or Flood Emergency Response Plan) 

To achieve this the report will: 

• Quantify the hydrological and hydraulic impacts of the proposed Stage 2-4 Civil 
works 

• Demonstrate compliance with the requirements of DCP Chapters E13 (Floodplain 
Management), E14 (Stormwater Management), and E15 (Water Sensitive Urban 
Design), DCP Chapter D19 (Former Corrimal Coke Works Site), and LEP Section 5.21 
(Flood Planning) 

• Identify that the proposed works are outside of the flood planning area as identified 
in previous reports, and outline relevant flood risk management measures; and  

• Outline the proposed stormwater quality management system to achieve required 
pollutant reduction targets 

Note that this report does not include information about the wastewater infrastructure to 
be incorporated as part of the development. Sewer servicing of the development will be 
subject to approval by Sydney Water who will provide requirement following approval of 
the development application. 

1.3 PREVIOUS ASSESSMENTS  

Maker has completed the following assessments on the site previously: 

• WCMS Corrimal Cokeworks Stage 1 – Rev 2 dated 05/06/2023 

• WCMS Corrimal Cokeworks Stages 2-4 – Rev 5 dated 23/09/2024 

The Stage 1 WCMS supported the Stage 1 Bulk Earthworks and Stage 1 Built Form DA 
submissions for site (DA-2023/166 and DA-2023/550 respectively) which are approved. The 
scope of the report was to assess the hydraulic and hydrological impacts of the proposed 
development and outline the WSUD features to be implemented as part of the 
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development. The report determined that the site was not flood constrained and 
determined that on-site detention would not add benefit to the site or the downstream 
catchment. Therefore, on-site detention was not proposed.   

The Stage 2-4 WCMS supported the Stages 2 - 4 Bulk Earthworks DA (DA-2023/823) which 
is approved. The scope of Stage 2-4 WCMS was to assess the hydrological impact of the 
proposed development and to identify proposed mitigation measures, as well as to outline 
any proposed WSUD treatment train. The report determined that the site is not subject to 
unacceptable flood risk and did not propose any on-site detention as it was determined to 
not add benefit to the site or downstream catchment. The report developed the creek 
realignment concept in line with guidance from the long-term stability assessment and 
Council feedback; a strategy which has now been approved under the Stage 2-4 Bulk 
Earthworks DA (DA-2023/823). This report also showed a conceptual strategy for how the 
future development precinct could suitably meet water quality targets.  

This SSDA WCMS develops that site wide conceptual strategy to show how water quality 
will be managed under this stage of the development, how that integrates with the existing 
drainage and WSUD network in the approved Stage 1 DA, and how it will accommodate 
future stages.   
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2 SITE AND PROJECT DESCRIPTION 
The site and project are described in Table 1 below.  

Table 1: Site and Project Description 

Descriptor Site Details 

Proponent/Appli
cant 

Legpro 70 Pty Ltd ATF Legpro 70 Unit Trust (Legacy) 

Site Ownership Illawarra Coke Company 

SSD Reference SSD-86131212 [SEARs issued 3 July 2025] 

Project Name  Corrimal Coke Works – Stage 2-4 Early Stage (Civil) Works 

Street Address Corrimal Coke Works, 27 Railway Street, Corrimal 

Country  Dharawal Country 

Project 
Description 

The civil works SSDA seeks development consent for the following 
works:  

• Torrens subdivision to create nine (9) new title lots (referred to 
as Lot 200, Lot 201, Lot 202, Lot 203, Lot 204, Lot 300, Lot 301, Lot 
302, and Lot 303 in DP1313981). 

• Detailed civil works associated with the construction of local 
roads and drainage works relevant to future Stages 2-4. [Note. 
The detailed civil works will be enabled by the outcomes of the 
approved Stages 2 - 4 Bulk Earthworks DA (which includes 
vegetation management and creek alignment / 
embellishment works) (reference: DA-2023/823)]. 

• Construction of the Central Park (including embellishment 
works, lawn areas, landscaping, tree planting, equipment, and 
services).   

• Construction of the Southern Park (including embellishment 
works, lawn areas, landscaping, tree planting, equipment, and 
services, bicycle path).  

• Public domain works (landscaping, street tree planting, 
paving).  

• Reticulation of site services and infrastructure (electricity, 
telecommunication, water, and sewer). 

Existing Legal 
Description 

The existing legal property description of the former Corrimal Coke 
Works site is Lot 101 DP1301632, Lot 201 DP1308649, Lot 202 DP1308649, 
and Lot 103 DP1301632 (registered titles). The former Corrimal Coke 
Works site boundary extent is identified in blue below.  

The proposed works associated with the civil works SSDA extend 
across Lot 201 DP1308649 (part), Lot 202 DP1308649, and Lot 103 
DP1301632 (part).   

The land to which the civil works SSDA relates is identified in red below. 
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Note. On [… September 2025], Wollongong City Council approved a 
development application for the paper subdivision of the former 
Corrimal Coke Works site to create eight (8) new Torrens Title lots (DA-
2025/388). The new lots are described as Lot 1 – Lot 8 in DP1313981. The 
new lots have not yet been registered with the NSW Land Registry 
Services. However, it is anticipated that formal registration will occur 
prior to the determination of the subject civil works SSDA. For 
information only, the below identifies in red the land to which the civil 
works SSDA will relate at the point the newly created lots (approved by 
DA-2025/388) are formally registered. 
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Site Area The area of the land to which the Stage 2-4 Civil Works SSDA relates is 
66,226sqm. This land is identified in the image above in red. 

More broadly, the area of the Corrimal Coke Works site is 18.2 hectares.  

Existing 
Development 

Existing features across the Corrimal Coke Works site are as follows:  

• Structures and infrastructure associated with the former coke 
work use have been demolished under the Demolition DA (DA-
2022/1249).  

• Towradgi Creek forms the southern boundary of the site and 
drains in a west to east direction. A tributary of the Creek 
traverses the site. The western portion of the site is occupied by 
scattered bush and stockpiling areas.  

Separate development applications (DAs) have been lodged to 
Wollongong City Council, and either have been determined or are 
under assessment. These DAs propose works relating to subdivision, 
built form (apartment buildings), bulk earthworks, and vegetation 
management. 

Heritage The site, in part, is subject to the following heritage listings:  

• Local heritage listing in the Wollongong LEP 2009 (ID 6607); 
and  

• State heritage listing on the State Heritage Register in the NSW 
Heritage Act 1977 (‘Corrimal Coke Works Site’, Item No. 02061). 

Local Context  The site has an irregular rectangular configuration and is bounded by:  

• East boundary: main southern railway line (Corrimal Train 
Station)  

• West boundary: dual carriageway (Memorial Drive)  

• North boundary: Railway Street  

• South boundary: Towradgi Creek 

Regional 
Context 

The site is approximately 1km to the east of the Corrimal Town Centre.  

Corrimal is approximately 6.5 kilometres north of Wollongong City 
Centre.  

The site is located within close proximity to education and recreation 
facilities, including the Corrimal High School, Corrimal East Public 
School, Robert Ziems Park, Corrimal Memorial Park, Towradgi Beach 
Park, and Bowls and Recreation Club. 
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3 METHODOLOGY 
The assessment approach integrates hydrologic, hydraulic, and water quality modelling to 
quantify the impacts of the proposed Stage 2-4 Civil Works and to demonstrate compliance 
with Council and State planning controls.  

3.1 FLOODING  

The proposed development site is located within the Towradgi Creek catchment. Towradgi 
Creek runs along the southern border of the site and is contained within the adjacent land 
parcel. The site is covered by the adopted Towradgi Creek Flood Study, Floodplain Risk 
Management Study and Plan (WMA Water, 2023). 

The flooding at the site has been comprehensively assessed as part of the previously 
approved Bulk Earthworks DA-2023/823, under the Water Cycle Management Strategy for 
Corrimal Cokeworks Stages 2-4, Rev 5 (s34) dated 23 August 2024. 

The assessment incorporated 2D hydraulic modelling using TUFLOW for both the pre-
developed and the post-developed conditions, based on the Towradgi Creek Risk 
Management Study and Plan (WMAWater, 2023). The model included the full realignment 
of North Corrimal Creek, proposed subdivision grading, and drainage infrastructure.  

The outcomes of the assessment were endorsed by council through the s34 concurrence 
process and are adopted herein. No further flood modelling has been undertaken for this 
revision of the WCMS. A summary of relevant parts of that assessment is discussed in later 
sections. 

3.2 ON-SITE STORMWATER DETENTION  

On-site stormwater detention was also assessed as part of the approved WCMS for Stage 2-
4, Rev 5 by Maker, 2024.  

The On-site detention requirements were assessed using WBNM in accordance with 
council DCP Chapter E14 and considering the modelling guidance in the Towradgi Creek 
Floodplain Risk Management Study and Plan. 

The findings of the assessment are discussed in a later section of this report. 

3.3 WATER QUALITY AND WATER SENSITIVE URBAN DESIGN 

The site is within the Towradgi Creek catchment which drains into Towradgi Lagoon. NSW 
Department of Environment and Heritage water quality monitoring program has shown 
Towradgi Creek to have poor water quality, with fair algae abundance, poor water clarity 
and poor overall estuary health. 

The Towradgi Lagoon entrance management policy review of environmental factors 
(Cardno Lawson Treloar, 2007) notes runoff from the upstream urban area influences water 
quality within the lagoon and that total nitrogen and total phosphorus are among 
parameters of particular concern and regularly exceed ANZECC guidelines. 

Wollongong DCP Chapter E15 includes pollutant targets to mitigate the impacts of urban 
development on water quality. 

The following sections updates the Water Quality Strategy presented in the approved 
WCMS for Stage 2-4, Rev 5 (s34) by Maker, 2024 to reflect the current civil design and 
treatment layout. 

The revised strategy maintains the same performance approach and pollutant reduction 
objectives consistent with WCC DCP Ch E15. 

3.3.1 Objectives 

The WSUD strategy aims to: 
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• Improve runoff quality prior to discharge to North Corrimal Creek 

• Achieve the DCP E15 pollutant reductions targets 

• Integrate stormwater treatment within the public domain and open space network 

Table 2 below highlights the stormwater quality performance targets to be achieved for the 
development as prescribed in Wollongong City Council DCP Chapter E15. 

Table 2. WSUD Stormwater Quality Performance Targets (DCP Ch E15) 

Development Type 
Residential 
Subdivision 

Multi-dwelling 
Housing 

Pollutant Target % reduction Target % reduction 

Gross Pollutants 90 90 

Total Suspended Solids (TSS) 85 80 

Total Phosphorus (TP) 60 55 

Total Nitrogen (TN) 45 40 

3.3.2 MUSIC Modelling 

Conceptual modelling has been undertaken using MUSICX 1.40.0 with a 6-minute interval. 
Figure 2 below shows the schematic of the treatment train model. 

 
Figure 2. Stage 2-4 MUSIC Model Schematic 

3.3.3 Climate data 

6-minute pluviography data from Port Kembla over a 15-year period between January 1966 
– January 1981 was used. It is reasonably complete with a mean annual rainfall of 900mm. 
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Monthly average areal potential evapotranspiration data was interpolated for the site from 
BOM gridded data. 

3.3.4 Source nodes 

The site was modelled using 13 source nodes. The design naming was based on the 
architectural plans from DKO shown in Figure 3 below.  

 

 
Figure 3. MUSIC Model Source Node Delineation 

The source nodes and the impervious areas were modelled as in Table 3 below. 

Table 3. Water Quality Catchment Areas and Impervious Percentages 

Source Node Area (ha) Impervious % 

Stage 2-4 Road 1.48 95 

Stage 1 Road Catchment  0.29 95 

Central Park  0.3 10 

Heritage Site 0.5 95 

Commercial 0.117 60 

Southern Park 0.782 5 

Lot 2 0.738 75 

Lot 7 0.48 75 

Lot 9 0.195 75 

Lot 10 0.257 75 

Lot 11 0.69 75 

Lot 12 0.735 75 
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Lot 13 0.793 75 

 

The following catchment assumptions were made for the modelling: 

The residential lots are modelled as urban mixed nodes and are subject to more detailed 
modelling as part of the Stage 2a Built Form application (SSD-83789711) and other future 
applications, as detailed in the Stormwater Management Report for that application 
prepared by Siteplus (Project Number 25152, Rev 1 dated 12 September 2025). As such, Lots 
2, 7, and Lots 9-13 are assumed to have an 75% impervious area, with the total area based on 
the Built Form plans collectively 3.88 ha.  

The heritage site and the commercial sites were both modelled as commercial nodes, with 
95% and 60% imperviousness respectively.  

The Southern Park was modelled as an urban mixed area with 5% imperviousness and is 
0.782ha. 

As part of sequential development at the Cokeworks site, parts of Stages 2-4 are directed to 
a drainage line and GPT constructed as part of the Stage 1 civil works. This treated area is 
then discharged into the Creek by a different outlet from the rest of Stages 2-4. 0.29ha of 
the Stage 2-4 road area is modelled as a separate source node to reflect this. 

3.3.5 Treatment nodes 

The proposed treatment train for the civil works includes proprietary Gross Pollutant Traps 
(GPT) followed by an end-of-line bioretention basin. The nominated Atlan Vortceptor 
effectively captures gross pollutants, sediments, silt, some nutrients, and oil and grease. 

The bioretention basin will be located within the Southern Park extents.  

It is assumed that the treatment of the built form entities will be achieved to relevant 
targets (Multi dwelling housing in Table 1 above) on-lot prior to discharge in the street 
network. The heritage and commercial areas will be assessed as part of separate 
applications and will be treated to their relevant target reductions requirements. As such 
these have been included in this assessment to represent the hydraulic loading at the 
bioretention node located at the downstream end of line. 

These lots are modelled to be treated to their target reduction requirements using a generic 
treatment node. The Stormwater Management Report for the Stage 2a Built Form 
Application shows how Stage 2a meets these targets on lot, and it is assumed other future 
built form stages will have similar strategies. The lots discharge into the street network 
before being treated by a GPT, followed by the downstream bioretention basin. Note that 
in Table 2 the pollutant reduction targets for subdivision are higher than those for multi-
dwelling unit development, so the street network is to be sized to remove further pollutants 
from the built form stages as well as to treat the subdivision works. 

The street drainage network is modelled to be treated using an Atlan Vortceptor. The 
Vortceptor GPT is a SQIDEP verified, non-blocking hydrodynamic separator that has a 
unique screen and treatment action producing low vortex conditions.  

The Vortceptor nominated for the Stage 2-4 works is an Inline series model SVI.200/22 with 
a High Flow Bypass of 200L/s with Max Flow Rate of 990L/s. 

The Vortceptor on the Stage 1 outlet is designed to capture flows from Lot 2 built form and 
part of the road as noted above. Lot 2 while assumed to have independent on-lot treatment, 
will discharge via the Stage 1 Vortceptor before discharging to the Creek west of Lot 2. 
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4 ASSESSMENT AND FINDINGS 
All hydraulic and geomorphic analyses for Stages 2-4 are contained within the approved 
WCMS Rev 5, attached as part of Appendix A of this report.  

The adopted model and results remain current and continue to represent the approved 
design configuration for flooding assessment. Figure 4 below shows the site context plan 
with the creek realignment with the staging plan. 

 
Figure 4: Site Context Plan 

4.1 FLOODING 

4.1.1 Existing Conditions  

Under the existing conditions: 

• North Corrimal Creek transverses the site north to south before joining Towradgi 
Creek at the southern boundary 

• Flooding in storms 10% AEP and below is confined to the creek corridor, expanding 
into the central low area during rarer events 

• Depths in the 1% AEP event range between 1.5-2m in the channel, with velocities up 
to 2m/s 

• Flooding is locally affected by upstream culvert control at Memorial Drive and 
downstream tailwater from the railway bridge. 
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Figure 5: Results from Towradgi Creek Flood Study (WMA Water, 2023) 

 

4.1.2 Proposed Conditions and Creek Realignment 

The post-development model assessed the flooding including realignment of the North 
Corrimal Creek to the western site boundary. 

The realignment replaces the former central channel and connects back to Towradgi Creek 
at the southeast corner. Towradgi Creek is slightly realigned at the connection point. Key 
outcomes from the approved WCMS highlights: 

• The flood planning level (DFE +500mm) at the southern end of the site (including 
the entire southern park extent) is less than 9.2m AHD 

• The realigned channel contains flows up to and including the PMF between the 
northern end of the site and the southern edge of the land to which the civil works 
SSDA relates - see Figure 7 – the entire Stage 2-4 civil works extent is no longer flood 
prone land 

• Flood levels reduced by 30-50mm along Railway Street and Cross Street 

• No increase in the flooding external to the site is greater than 20mm 

• Floodplain storage increases from existing conditions 

• The channel corridor has areas of high velocity (more than 2m/s, see Figure 8) and 
high hazard (H5, H6) during flood events 
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• The creek realignment has been assessed for geomorphic and geotechnical stability 
and found to be stable in the long-term 

• The new shared-path bridge provides 10% AEP immunity with 0.5m freeboard 

4.1.3 Climate Change Assessment 

The Towradgi Creek FRMS, 2023 and the approved WCMS Rev 5. Applied climate change 
allowances of +0.9m sea-level rise and +16.9% rainfall-intensity increase 

Under these future conditions: 

• Maximum flood-rise of ~0.37m occurs behind the railway bridge 

• Increase along Railway Street ~ 0.15m  

• No change in flood extent within the developable area – flooding still contained to 
the realigned creek 

• Increased tailwater levels slightly lower velocities at the downstream end and have 
negligible effect on the realigned creek’s stability 

The channel remains hydraulically effective and geomorphologically stable under these 
scenarios. 

The Towradgi Creek FRMSP suggests the adoption of flood planning levels as an adjusted 
1% AEP including these climate change factors (the defined flood event, DFE) plus a 500mm 
freeboard. The relevant flood planning levels for the site and associated flood planning area 
are shown in Figure 6. 

 
Figure 6: Flood Planning Area (green) and Flood Planning Levels (0.1m contours) around the 
Stage 2-4 Civil Works area 
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4.1.4 Site Access and Egress Routes 

Evacuation and access were assessed in the approved WCMS using the validated flood 
model. The assessment confirmed that all five internal roads proposed within Stage 2-4 civil 
works area are flood free in all modelled events including the PMF. 

These roads provide multiple flood-safe egress routes connecting to Railway Street, which 
has flood free access to evacuation routes to the east, but the connection to Memorial Drive 
is flooded in major flood events.  

The shared-path bridge across Towradgi Creek is designed as a low-level structure, 
remaining above the 10% AEP flood but inundated in larger events. Users have direct rising-
path access to high ground on both sides of the creek during floods. 

Accordingly, the proposed road layout and bridge design comply with WCC DCP Chapter 
E13 evacuation and refuge criteria, providing safe, flood-resilient access and egress for 
future residents and maintenance personnel. Figure 7 below shows the Proposed PMF 
extents with the Stage 2-4 civil works extent. 

 
Figure 7. Proposed Case PMF Extents and levels 
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Figure 8: Proposed Case PMF velocity 

 

4.1 ON-SITE STORMWATER DETENTION  

The approved WCMS by Maker concluded that detention within this reach of the 
catchment would not provide downstream benefit due to the location in the lower reaches 
of the North Corrimal Creek and Towradgi Creek catchments. 

Although development and associated increases in impervious area lead to an increase in 
local runoff, post-development peak discharges in North Corrimal Creek remain less than 
existing conditions, satisfying the requirements of WCC DCP Ch E14. 

Accordingly, no on-site detention is proposed for the Stage 2-4 Civil works SSDA. 
Stormwater will discharge through the approved drainage network to the realigned North 
Corrimal Creek, consistent with the adopted flood and hydraulic design in WCMS Rev 5 by 
Maker, 2024. 
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This approach remains compliant with Council policy and has been accepted through the 
Section 34 conciliation process for the approved Bulk Earthworks approval (DA-2023/523), 
and the Stage 1 built form development application (DA-2023/550). 

The assessment and the findings for the flooding and the OSD assessment has been 
covered in further detail in approved WCMS by Maker, 2024 attached as part of Appendix 
A. 

4.3 WATER SENSITIVE URBAN DESIGN PERFORMANCE 

The WSUD strategies were designed to comply with the guidance provided in WCC DCP 
Chapter E15. The bioretention basin was designed to maintain the hydraulic integrity and 
to minimise storm flow damage. 

The bioretention basin with the parameters in Error! Reference source not found. was 
included in the MUSIC model  

Table 4. Proposed Bioretention Basin Parameters 

Parameters  Bioretention basin 

Filter media area (m2) 220 

Filer media depth (m) 0.6 

Extended detention depth  0.3 

Extended detention area (m2) 250 

Saturated hydraulic conductivity (mm/hour) 100 

Filter media TN  400 

Filter media Orthophosphate 40 

 

The nominated GPT are suitably sized for their catchments, with less than 10% of annual 
flow volumes bypassing. This includes the southern GPT and the Stage 1 outlet GPT with the 
additional Stage 2-4 catchment. 

Pollutant load reduction results of the MUSIC model are shown in Table 5. The proposed 
treatment train achieves the target reduction percentages for all pollutants. 

Table 5. MUSIC Model Treatment Train Effectiveness Stage 2-4 

Pollutant Source Load 
(kg/year) 

Residual Load 
(kg/year) 

Reduction (%) Target 
Achieved? 

Gross Pollutants 1360 10 99 Yes 

Total Suspended Solids  14090 1460 89 Yes 

Total Phosphorus 26.49 5.82 78 Yes 

Total Nitrogen  159.5 60.6 61 Yes 
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5 CUMULATIVE IMPACTS 
In line with the NSW Government Cumulative Impacts Guidelines the proposal will have 
neutral to beneficial cumulative impacts on flooding, drainage, and water quality when 
viewed at the precinct and catchment scale. 

The Stage 2-4 Civil Works form part of the wider Corrimal Cokeworks redevelopment 
together with Stage 1., the approved bulk earthworks and Creek Realignment DA2023/823, 
and the future Stage 2a built form SSDA (SSD-83789711), the heritage plaza DA as well as 
future built form stages. 

When considered in the broader context of the Corrimal Cokeworks: 

• Flooding: Combined modelling across all stages confirms no cumulative increase in 
flood levels or hazard within the Towradgi Creek system.  

• Stormwater Quantity: The shared trunk drainage network and realigned creek 
collectively manage flows from all stages without adverse impacts. 

• Water Quality: WSUD measures across stages including tree pits, GPTs, and 
bioretention basins operate as an integrated treatment network, achieving overall 
pollutant reduction as per WCC DCP Chapter E15 requirements. The design in line 
with the Cumulative Impacts Guidelines and the DCP guidance, helps integrate 
WSUD measures into landscape to enhance ecological, visual, economic, and 
cultural values.  

• Geomorphic and Environmental Effects: The creek realignment and revegetation 
work deliver long-term improvement to stream stability and riparian habitat relative 
to pre-development conditions 

• Construction Phase Impacts: Any short-term cumulative sediment or erosion risks 
will be mitigated by implementation of site-wide Blue Book erosion and sediment 
control measures. The Stage 2-4 civil works are dependent on the completion of the 
Stage 2-4 bulk earthworks including the stabilisation of the realigned stream and 
decommissioning of the onsite dams. 

When considered in the broader context of Corrimal and the Wollongong LGA: 

• Flooding: The Towradgi Creek Floodplain Risk Management Study and Plan 
considered future development in the catchment, including that outlined in the 
Corrimal Town Centre Plan, proposed but not constructed development in Corrimal 
and Tarrawanna and possible future development commensurate with current 
zoning as well as specifically considering the Corrimal Coke Works development. It 
assessed the impact from this development on flooding behaviour and assessed a 
range of measures to mitigate these impacts. The development has integrated all 
the recommended measures, including considering future changes to lagoon 
entrance management policy and changes to defined flood event to consider 
climate change. 

• Stormwater Quantity: The Stage 1 built form DA included an assessment of the 
cumulative impact of development with and without OSD for all areas downstream 
of the Princes Highway and used this to inform the OSD strategy for the site 

• Water quality: The DCP targets have been developed to manage the cumulative 
impact of developments on water quality throughout the LGA. Council have 
proactively adapted this policy and adjusted targets so that the future development 
does not jeopardise water quality objectives in receiving waterways.  
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6 RECOMMENDATIONS/MITIGATION MEASURES 
The following recommendations and mitigation measures are established to ensure that 
the Stage 2-4 civil works perform in accordance with the adopted WCMS by Maker, 2024 
and the updated WSUD design undertaken as part of this assessment.  

6.1 DETAILED DESIGN-PHASE MEASURES 

1. Creek Realignment 

• Maintain the approved North Corrimal Creek alignment, invert levels, bank profiles, 
and floodplain storage volumes. 

• Confirm final bed and bank stabilisation design (rock protection, coir logs, and 
vegetation) consistent with Soil Conservation Service (2018,2020) recommendations. 

2. Flood Immunity 

• Ensure all internal roads and critical access routes remain above the PMF and 
comply with DCP Chapter E13 evacuation and refuge provisions. 

• Confirm the Towradgi Creek shared-path bridge deck level provides greater than 
10% AEP immunity and 0.5m freeboard. 

3. Drainage Network 

• Verify hydraulic connectivity and capacity through the 10% AEP and 1% AEP events 
to prevent surcharge onto road pavements 

• Maintain continuity of overland flow paths to North Corrimal Creek 

4. WSUD Infrastructure 

• Ensure the detailed design of Atlan Vortceptor is in line with manufacturer 
recommendations and as calibrated as part of this study. 

• Ensure bioretention basin detailed design is in line with Wollongong City Council 
standard drawings, liners are in accordance with manufacturer specification and 
ensuring media specification is in line with MUSIC modelling calibrations. 

• Ensure that the WSUD and drainage assets are protected from service conflicts 
during construction layout. 

6.2 CONSTRUCTION-PHASE MEASURES 

1. Prepare and implement a Construction Environmental Management Plan (CEMP) 
covering: 

• Erosion and Sediment Control Plan compliant with the Blue Book (Vol 1 & 2) 

• Stockpile management, material containment, and stabilised entry/exit points 

• Staging of works to minimise exposed surfaces within the Towradgi Creek 
floodplain 

• Spill and sediment containment around the GPT and basin excavations 

• Protection of the creek corridor and existing riparian vegetation 

2. Conduct pre and post-storm inspections during construction to ensure Erosion and 
Sediment Control measures remain effective 

3. Ensure temporary drainage channels maintain flow conveyance equivalent to existing 
conditions 

6.3 OPERATIONAL-PHASE MEASURES 

1. Stormwater Management 
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• Confirm as-constructed details of surface levels and drainage infrastructure against 
design to ensure intended flood performance 

• Prevent storage or fill placement within flood storage areas 

2. Access and Egress 

• Maintain unobstructed evacuation routes along internal roads and Railway Street 

• Include flood-safety signage near low-lying pedestrian crossings or path entries 

3. Water Quality 

• Implement landscaping consistent with WSUD devices’ specifications 

6.4 MAINTENANCE MEASURES 

All elements of the proposed treatment train require regular maintenance to operate 
effectively. Responsibility for ongoing management rests with the asset owner, which is 
Council for the in-street GPT and the end of line bioretention basin. 

1. GPT 

Maintenance requirements vary by model but generally include inspection bi-annually and 
cleaning out with a sucker truck when accumulated litter reaches a design level. 
Indicatively, the Vortceptor GPT with the appropriate treatable flow rate for the catchment 
has a sump of sufficient capacity to carry just over a year of the MUSIC estimated captured 
pollutants. 

Maintenance should not require any equipment or training that would be unavailable to 
those who maintain other GPTs already under council management. It would indicatively 
include twice yearly maintenance checks and clean-up of accumulated sediment and gross 
pollutants every 12 months. 

2. Bioretention Basin 

The bioretention basin within the southern park would be dedicated to council. It would 
need to be maintained with weeding, unblocking the inlets and outlets, removing litter 
debris. It would also need to be replanted as required and repairing any scour 

3. Creek Monitoring 

• Conduct post-construction geomorphic stability inspections after significant rain 
fall events to confirm bank protection performance 

• Undertake routine audit of channel stability, vegetation establishment, and 
sediment deposition patterns as per Soils and Construction guidance (2008) 
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7 CONCLUSION 
This Water Cycle Management Strategy has been prepared to support the Stage 2-4 Civil 
Works SSDA for Corrimal Cokeworks redevelopment. The strategy draws directly from the 
approved WCMS Stage 2-4, Rev 5 s34, maker 2024, which remains the approved reference 
document for flooding, on-site detentions, and overall hydrological performance. 

This report outlines the updated WSUD strategy to align with the latest civil design. 

The flooding behaviour of the site has been considered, and it has been established that the 
site is not subject to unacceptable flood risk and does not increase the flood risk elsewhere. 

The stream realignment concept has been further developed in line with the guidance from 
the stability assessment and council feedback and the long-term stability of the 
realignment considered. 

No onsite detention has been proposed as part of this strategy as it was determined to not 
add benefit to the site or the surrounding area. 

A treatment train has been proposed to manage water quality and assessed against the 
requirements in DCP Chapter E15. MUSIC modelling has been undertaken and shows that 
the proposed treatment train consisting of the Vortceptor GPT and an end of line 
bioretention basin within the Southern Park achieves WCC DCP Ch E15 requirements, 
including considering the cumulative impacts of treating a portion of the Stage 2-4 road 
area and the Lot 2 area through an independent Vortceptor GPT within the northern 
extents of Stage 2-4. 

The SEARS requirements considered have been addressed as shown in Table 6. 

Table 6. SEARS requirements 

Requirement Compliance 

11. Water Management 

Detail the proposed drainage design and servicing 
infrastructure to be incorporated as part of the 
development (stormwater and wastewater) 

This report and the civil plans show 
the drainage design including an 
arrangement of pits and pipes and 
stormwater quality improvement 
devices 

Demonstrate how the development complies with 
council’s drainage requirements and identify 
proposed stormwater treatment and water quality 
management measures to minimise adverse 
environmental impacts. 

A treatment train has been 
proposed and shown to meet the 
requirements in Wollongong DCP 
Chapter E15 

19 Flood Risk 

Identify the flood planning area and level as set out 
in the relevant EPI and other supporting 
documents to determine 

The flood planning area and flood 
planning levels have been 
identified 

The flood extent and velocity up to the Probable 
Maximum Flood and risk on-site having regard to 
adopted flood studies and, floodplain risk 
management studies and plans 

The flood extent and velocity in the 
PMF have been calculated in 
previous work, and the proposed 
works are outside the PMF extents 

The site access and egress routes Site evacuation routes have been 
identified 

The potential effects of climate change Climate change impacts have 
been quantified and the 
development has been shown to 
be not sensitive to climate change 
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induced changes to flood 
behaviour 

Where the development is occurring on flood 
prone land a flood impact and risk assessment 
(FIRA) must be prepared having regard to the 
Flood Impact and Risk Assessment – Flood Risk 
Management Guide LU01.When determining the 
scope and category of the FIRA the requirements 
outlined in the FIRA guide must be considered. 

The development is not on flood 
prone land considering the results 
of the approved Stage 2-4 Bulk 
Earthworks DA 

Detail any flood risk management measures that 
are to be incorporated as part of the development 
having regard to relevant guidelines (including 
any design solutions, flood modification measures, 
property modification measures, operational 
procedures or Flood Emergency Response Plan) 

Flood Risk Management measures 
for detailed design, construction 
and operational phases have been 
identified 

 

Overall, the Stage 2-4 civil works design provides a flood-safe, hydraulically efficient, and 
environmentally sustainable stormwater management solution that supports the ongoing 
redevelopment of Corrimal Cokeworks Precinct. Furthermore, the recommendation and 
mitigation measures prepared as part of this assessment are aimed at ensuring long-term 
hydraulic, geomorphic, and environmental performance of the drainage and WSUD 
infrastructure. Their implementation through the detailed design, construction, and 
operational stages will provide ongoing compliance with Council and DPHI requirements 
and secure the sustainable operation of the recommended strategies.  
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APPENDIX A: 
 APPROVED WCMS 

REV5 
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APPENDIX B: 
APPROVED STAGE 1 

WCMS REV5 
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