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1. Introduction
This Stormwater Management / Overland Flows and Flooding Review and WSUD 
Repor has been prepared to support a Planning Proposal to amend the provisions of the 
Lake Macquarie Local Environmental Plan 2014 (LMLEP) to rezone the site at 106 Wyee 
Road and 1496 Hue Hue Road, Wyee NSW 2259. The site is comprised of two lots 
legally described as Lot 281 in DP 659927 and Lot 282 in DP 755242 respectively, and has 
an area of approximately 1.4 hectares. The proponent seeks to rezone the site E1 Local 
Centre from RU4 Primary Production Small Lots to allow for a commercial development on 
the site. The proposed development would comprise a full-line supermarket, with ancillary 
specialty retail uses and other business and commercial uses.   

Refer to Figure 1 for location of the proposed development. 

ING Consulting Engineers P/L been engaged by Wyee Market Place Holding Pty Ltd to 
prepare a Flood Impact Assessment / Stormwater Management and WSUD Report to 
support the proposed application for rezoning of the Lots, which are currently zoned 
RU4 – Primary Production Small Lots to E1 – Local Centre. 

This report is written to comply with Lake Macquarie City Council’s Development Control Plan 
(DCP) 2014, and Lake Macquarie Local Environmental Plan requirements. 

Figure 1 – Site Location (Source SIX Maps & SJB Planning) 

The site is approximately 1.377 Ha in area and is within Lake Macquarie City Council 
(LMCC) Local Government Area (LGA). The existing site consists of 2 Lots, each with a 
single storey dwelling and ancillary structures. This submission is for the rezoning of the site from 
a RU4 – Primary Production Small Lots to E1 Local Centre. 
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2. Project Description 
The proposal is for the rezoning of the site from RU4 to E1, and involves the 
development for a single storey market place with a full-line supermarket, with ancillary 
specialty retail uses and other business and commercial uses.  
 
Refer to Figure 2 for architectural site layout. 
 

 

Figure 2 - Proposed Development Layout 
 
2.1 Scope of Report 
This report outlines the design criteria for the future development : 
 
• Stormwater infrastructure; 

• How stormwater is managed across the site; and 

• Water quality  
 

 
Refer to Appendix B for the Stormwater management drawings. 
 
This report has been prepared to satisfy the requirements and conditions of the following 
documents: 
 
• Lake Macquarie City Council’s Development Control Plan (2014). 



5 
 

This report includes the following: 

• Stormwater Management; 

• Overland Flows and Flooding; and 

• Water Sensitive Urban Design (WSUD). 

 

3. Stormwater Management 
3.1. Proposed Site Stormwater Drainage 

All proposed stormwater drainage from the development will be designed in accordance with 
Lake Macquarie City Council requirements. 
 
All stormwater is proposed to connect into the ‘existing open channel’ Stormwater generated 
within the proposed site will be “detained” to Lake Macquarie City Council’s OSD requirements. 
 
Refer to the Stormwater Management Drawings in Appendix B for layout and conceptual details of 
the proposed stormwater network across the site. 
 
Stormwater generated within the proposed site will be treated to Council’s DCP water treatment 
rates using proprietary treatment device. 
 

3.2. Hydrology 

• Pipe drainage shall be designed to accommodate the 20-year AEP storm event in 
accordance with Lake Macquarie City Council’s requirements; 

• The combined piped and overland flow paths shall be designed to accommodate the 
100-year AEP storm event. 

• Where trapped low points are unavoidable and potential for flooding private property is a 
concern, an overland flow path capable of carrying the total 100-year AEP storm event 
shall be provided. Alternatively, the pipe and inlet system may be upgraded to 
accommodate the 100-year AEP storm event; 

• Rainfall intensities shall be as per the Intensity-Frequency-Duration table in accordance 
with BOM rainfall data; 

• Times of concentration for each sub catchment shall be determined using the kinematic 
wave equation. Minimum time of concentration is 5 minutes and the maximum are 20 
mins. Runoff coefficients shall be calculated in accordance with AR&R. The fraction 
impervious shall be determined from analysis of the sub catchments; 

• Runoff coefficients shall be calculated in accordance with the ARR&R. The fraction 
impervious shall be determined from analysis of the sub-catchments; 

• Velocity depth ratios shall not exceed 0.4 for all storms up to and including the 100-year 
ARI event; and 

• All pits deeper than 1.8m to be reinforced. 

 Pits deeper than 1.2m shall contain step irons at 300 mm centres. 
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3.3. Modelling Software 

DRAINS software for the OSD tank. 
 
MUSIC modelling software has been used to evaluate pollutant loads from the developed 
lot. MUSIC data files and output results are attached in Appendix C. 
  

3.4 OSD Requirement 

As discussed within Section 3.2, OSD is required within the development to ensure the 
development does not increase the risk of downstream flooding of roads and properties, or 
erosion of unstable waterways. 
 

As per the requirements of Council’s DCP, the following requirements apply for this proposal 
development : 

 The maximum discharge from the post-development site shall not exceed the 
pre-development flows for all storms up to and including the 5% AEP and shall not be 
concentrated. 

 
Total site contributing to the size of the OSD basin is as per Table 3 below : 
 

Rainfall component Area (Ha) 

Site Area To  OSD 
(Impervious areas) 

0.9915 

Bypass (pervious) 0.3855 

Site Area 1.377 

Table 1 - OSD Rainfall Components 
 

These rates are applied for the OSD requirements for the site.  
 
It should be noted the area used to determine the PSD and SSR includes the entire site area 
which will contribute runoff to the detention storage facility during a 20-year AEP storm event. 
 

3.5. Proposed OSD Tank Details 

The proposed OSD tank will be constructed within the landscaping area with the proposed 
WSUD constructed inside the OSD tank. The outlet pipe from the basin will discharge into the 
existing open channel abutting Wyee Road via a headwall. Refer to Appendix B and C for details : 
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On Site Detention 
(OSD) 

Catchment to 
Tank (Ha) 

OSD Volume 

(Min.) (m3) 

Primary Outlet 

Tank 0.9915 375 209mm Orifice  

Table 2 - OSD Tank Volumes 
 

3.6  Overland Flows and Flooding 

A tabletop review was carried out for the recently completed report – “Flood Studies for Eight 
Residual Lake Macquarie Waterway Tributary Catchments” by WMA in October 2021. The study 
would indicate peak flood levels for the various storm events, right up to the PMF event. Please 
refer to Table 3 below. 
 
The levels of particular concern are the 1% AEP, and PMF levels both upstream and 
downstream of Wyee Road at Swampy Creek, which are RL11.12m AHD and RL10.24m AHD 
respectively for the 1% AEP event, and RL12.03m AHD and RL12.01m AHD respectively for the 
PMF event. The proposed future market place is located south of Swampy Creek, and the 
proposed finished levels are RL16.00m AHD at the lowest point within the site.  The site 
therefore not flood affected. 
 
Sections of Wyee Road downstream of the site, will however be inundated with flood waters.  
This is captured in Table 4.  

 

Table 3 - Peak Flood Levels – source WMA Flood Studies for 8 Residual Lake Macquarie Waterway 
Tributary Catchments (October 2021)  
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Table 4 - Road Overtopping depths at key locations – source WMA Flood Studies for 8 Residual Lake 
Macquarie Waterway Tributary Catchments (October 2021) 

 
 

Figure 3 - Hydraulic Hazard Map – PMF Event (WMA - October 2021) 
 

Site X  
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As severe storm event, particularly the 1% and PMF events will result in extensive overtopping of 
Wyee Road downstream of the site, thus making it hazardous for pedestrian and vehicular 
movements.  Refer to Figure 3 for Hydraulic Hazard Mapping. The lowest point of subject site is at 
RL16.00m AHD, and is upstream and more than 4 metres above the crest of Wyee Road at 
RL11.70m AHD at the lowest point. Rezoning of the site into an E1 Local Centre will therefore allow 
additional areas for local residents to seek shelter in place and sit out these storm events.   

 

3.7 Water Sensitive Urban Design (WSUD) 

Water Sensitive Urban Design (WSUD) encompasses all aspects of urban water cycle 
management, including water supply, wastewater and stormwater management. WSUD is 
intended to minimize the impacts of development upon the water cycle and to achieve more 
sustainable forms of urban development. 
 
All stormwater runoff from the buildings and hardstand areas will be directed into water quality 
measures, excluding bypass areas. 
 
Proprietary treatment devices will treat the water to satisfy Council’s water quality requirements. 
These devices have been modelled using Ocean Protect Stormfilters, and Ocean Protect 
Oeanguards. By utilizing these treatment devices, stormwater draining from the development 
will meet the required Lake Macquarie City Council’s Water Cycle Management Guidelines (June 2013) 
water quality targets before discharge into the existing stormwater network / watercourse. 
 
A summary of the required number and position of the treatment devices is indicated within the 
stormwater drainage drawings within Appendix B. Refer also to Appendix C for a summary of the 
MUSIC model and report. 
 

3.8 WSUD Modelling - MUSIC Model and Report 

The MUSIC Model for Urban Stormwater Improvement Conceptualisation (MUSIC, Version 6.3.0) 
was used to evaluate pollutants loads from the site. 
 
A conceptual view of the MUSIC model used in this report can be found in Appendix C. 
 

3.8.1 Catchment Areas and Music Parameters 

MUSIC model input parameters for this site included rainfall-runoff, base-flow concentration and 
storm-flow concentration parameters. The parameters used for the catchment area(s) can be 
seen in Table 5 & 6. 
 

Parameter Unit Figure 

Rainfall Threshold mm/day 1.00 

Soil Storage Capacity mm 170.00 

Initial Storage % of Capacity 30.00 
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Parameter Unit Figure 

Field Capacity mm 70.00 

Infiltration Capacity Coefficient a 210.00 

Infiltration Capacity Coefficient b 4.70 

Initial Depth (Ground Water) mm 10.00 

Daily Recharge Rate % 50.00 

Daily Baseflow Rate % 5.00 

Daily Seepage Rate % 0.00 

Table 5 - Rainfall-Runoff Parameters - Roof Catchment Areas 
 

Parameter Unit Figure 

Rainfall Threshold mm/day 1.00 

Soil Storage Capacity mm 170.00 

Initial Storage % of Capacity 30.00 

Field Capacity mm 70.00 

Infiltration Capacity Coefficient a 210.00 

Infiltration Capacity Coefficient b 4.70 

Initial Depth (Ground Water) mm 10.00 

Daily Recharge Rate % 50.00 

Daily Baseflow Rate % 5.00 

Daily Seepage Rate % 0.00 

Table 6 - Rainfall-Runoff Parameters – Mixed Catchment Areas 
 
3.8.2  Results 

MUSIC modelling results for each stage are presented as mean annual loads at the 
receiving node indicate that adopted target reductions (as per Turner Road DCP) are 
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achieved, as shown in Table 7. MUSIC Link results are contained within Appendix C. 

 

 

Table 7 – Overall Site Pollutant Loads 
 

3.9 Ocean Protect Device Maintenance 

The maintenance frequency of the Ocean Protect Oceanguard / Stormfilters is 
dependent upon several factors: 

 Catchment area; 

 Surrounding land use; 

 Vegetation type; 

 Traffic loading; and 

 Rainfall patterns. 
 

It is recommended that during the first year of operation the units should be monitored 
monthly, with maintenance as required. 
 
To ensure that the unit performs optimally, the material collected via the filter bag should be 
emptied when the level of material is no more than approximately half to two thirds of the 
total bag depth or when there is evidence of material overflow. 
 
Additional monitoring should be conducted following moderate to extreme rainfall events 
when preceding months have had little to no rainfall. This monitoring is considered 
necessary to accommodate for higher volumes of runoff generated during major rainfall 
events. It is anticipated greater accumulation of surface contamination during low rainfall 
periods and to ensure that the units have been damage due to high pipe velocities. 

 
Upon completion of Oceanguard maintenance the monitoring/maintenance checklist is to 
be completed and kept for records, as per Ocean Protect manufacturers guidelines. 
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Unit Inspection/Minor 
Maintenance (Months) 

Major Maintenance 
(Times/Year) 

Oceanguard Monthly 
(and after major storms) 

2 to 6 (expect in case of a spill) 

Table 8 – Oceanguard Maintenance 
 

Unit Inspection/Minor Maintenance 
(Months) 

Major Maintenance 
(Times/Year) 

Stormfilter 6 monthly (and after major storms) As required 

Table 9 – Stormfilter Maintenance 
 
 

4. Conclusion 
 

The stormwater management plan (water quantity & quality) will ensure that the best 
management practice will be applied to the development site following successful rezoning 
from RU4 to E1 – Local Centre.  A more detailed concept design will be carried out with the 
Development Application in due course. 
 
The detailed review of the current Flood Studies carried out by WMA would indicate that the site 
is not flood affected.  A more detailed Flood Risk Management Plan can be prepared should 
Council request for one at the Development Application stage. 
 
From a stormwater management and flooding perspective, we do not anticipate major issues in 
line with the future development proposal for the commercial development, 
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Stormwater Management Plans 
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OCEAN PROTECT - STORMFILTER SYSTEM DETENTION TANK ARRANGEMENT (FIRST FLUSH GENERAL ARRANGEMENT)
 NOT TO SCALE

SECTION B - B

1200 x 1200 HEAVY DUTY
ACCESS COVER OVER TOP

OF CARTRIDGE BAY

82
0

92
0

4500mm x 2100mm x 150mm
DEEP VOID FOR STORMFILTER
FITOUT

STORMFILTER WALL
CAST-IN-SITU (BY
OTHERS)

1200 x 1200 HEAVY
DUTY ACCESS

525mm DIA.
OUTLET PIPE @ 1%
TO BOUNDARY PIT

6mm S.S. ORIFICE PLATE
EPOXY & DYNABOLTED TO

PIT WALL WITH xxxmm DIA.
MACHINED ORIFICE

REMOVABLE SCREEN LYSAGHT
MAXIMESH HOT DIPPED GALV.
TYPE RH3030 WITH HANDLE

SURFACE FLOW CONFIGURATION

PIPE FLOW CONFIGURATION

GRATED STRIP DRAIN CONFIGURATION

BAG DEPTH

OVERALL DEPTH

CLEARANCE(SEE NOTE 2)

OVERALL DEPTH

CLEARANCE(SEE NOTE 2)

OVERALL DEPTH

CLEARANCE(SEE NOTE 2)

BAG DEPTH

BAG DEPTH

SURFACE FLOW CONFIGURATION

BAG DEPTH

CLEARANCE

(SEE NOTE 2)

OVERALL DEPTH

GENERAL NOTES

1. THE MINIMUM CLEARANCE DEPENDS ON THE CONFIGURATION (SEE NOTE 2) AND THE LOCAL COUNCIL REQUIREMENTS.

2. CLEARANCE FOR ANY PIT WITHOUT AN INLET PIPE (ONLY USED FOR SURFACE FLOW) CAN BE AS LOW AS 50mm. FOR
OTHER PITS, THE RECOMMENDED CLEARANCE SHOULD BE GREATER OR EQUAL TO THE PIPE OBVERT SO AS NOT TO
INHIBIT HYDRAULIC CAPACITY.

3. OCEAN PROTECT PROVIDES TWO FILTRATION BAG TYPES:- 200 MICRON BAGS FOR HIGHER WATER QUALITY FILTERING
AND A COARSE BAG FOR TARGETING GROSS POLLUTANTS.

4. DRAWINGS NOT TO SCALE.

DEPTH ID
1 2 3

PL
AN

 ID

S ■

M ■ ■

L ■ ■ ■

XL ■ ■ ■

DEPTH ID BAG DEPTH OVERALL DEPTH
1 170 270
2 300 450
3 600 700

PLAN ID MAXIMUM PIT PLAN DIMENSIONS
S 450mm x 450mm
M 600mm x 600mm
L 900mm x 900mm
XL 1200mm x 1200mm

OCEAN PROTECT - OCEAN GUARD - TYPICAL ARRANGEMENTS
 NOT TO SCALE

HEADWALL DETAIL
NOT TO SCALE

Date Scale

Project

At

Client

                   Notes & Details
N. Evans

As Shown @ A0
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Appendix C 

MUSIC Model and MUSIC Link Report 
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Project Details

Project: 21802 - 106 Wyee Rd, WYEE

Report Export Date: 4/12/2023

Catchment Name: 21802 - 106 Wyee Rd

Catchment Area: 1.456ha

Impervious Area*: 92.71%

Rainfall Station:
Modelling Time-step: 6 Minutes

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

Mean Annual Rainfall: 1015mm

Evapotranspiration: 1425mm

MUSIC Version: 6.3.0

MUSIC-link data Version: 6.34

Study Area: South Region

Scenario: South Region

Company Details

Company: ING CONSULTING ENGINEERS PTY LTD

Contact: Kenneth Ng

Address: 106 Wyee Rd, WYEE

Phone: 0433 778 109

Email: ken@ingengineers.com.au>

Treatment Train Effectiveness

Node: 80/45/45 Reduction

Flow 2.12%

TSS 86.3%

TP 66.5%

TN 45%

GP 100%

Treatment Nodes

Node Type Number

Sedimentation Basin Node 1

Rain Water Tank Node 1

Generic Node 1

GPT Node 1

Source Nodes

Node Type Number

Urban Source Node 6

MUSIC-link Report

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

Comments

The 'SF Chamber' node has been modified to represent the below ground filtration chamber. Default 'K' values have been manually adjusted to 1

to eliminate any performance from the actual tank, which would already be accounted for in the Filter Generic Node Target Elements. Not doing

this would represent a duplication of the chamber attenuation effect. For any questions, please contact Ocean Protect on 1300 354 722.

NOTE: A successful self-validation check of your model does not constitute an approved model by Lake Macquarie 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 7 x OceanGuard 200 Hi-flow bypass rate (cum/sec) None None 0.14

Receiving 80/45/45 % Load Reduction None None 2.12

Receiving 80/45/45 GP % Load Reduction 70 None 100

Receiving 80/45/45 TN % Load Reduction 45 None 45

Receiving 80/45/45 TP % Load Reduction 45 None 66.5

Receiving 80/45/45 TSS % Load Reduction 80 None 86.3

Sedimentation SF Chamber 11.5m� % Reuse Demand Met None None 0

Sedimentation SF Chamber 11.5m� High Flow Bypass Out (ML/yr) None None 0

Urban Carpark - 812m� (100% Imp.) Area Impervious (ha) None None 0.081

Urban Carpark - 812m� (100% Imp.) Area Pervious (ha) None None 0

Urban Carpark - 812m� (100% Imp.) Total Area (ha) None None 0.081

Urban Carpark to OG - 3249m� (100% Imp.) Area Impervious (ha) None None 0.325

Urban Carpark to OG - 3249m� (100% Imp.) Area Pervious (ha) None None 0

Urban Carpark to OG - 3249m� (100% Imp.) Total Area (ha) None None 0.325

Urban Ground - 1058m� (100% Perv.) Area Impervious (ha) None None 0

Urban Ground - 1058m� (100% Perv.) Area Pervious (ha) None None 0.106

Urban Ground - 1058m� (100% Perv.) Total Area (ha) None None 0.106

Urban Path - 2253m� (100% Imp.) Area Impervious (ha) None None 0.225

Urban Path - 2253m� (100% Imp.) Area Pervious (ha) None None 0

Urban Path - 2253m� (100% Imp.) Total Area (ha) None None 0.225

Urban Roof - 6466m� (100% Imp.) Area Impervious (ha) None None 0.647

Urban Roof - 6466m� (100% Imp.) Area Pervious (ha) None None 0

Urban Roof - 6466m� (100% Imp.) Total Area (ha) None None 0.647

Urban Roof to RWT- 720m� (100% Imp.) Area Impervious (ha) None None 0.072

Urban Roof to RWT- 720m� (100% Imp.) Area Pervious (ha) None None 0

Urban Roof to RWT- 720m� (100% Imp.) Total Area (ha) None None 0.072

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 Lake Macquarie City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Failing Parameters

Node Type Node Name Parameter Min Max Actual

Rain 30 kL Rainwater Tank % Reuse Demand Met 80 None 78.69

Rain 30 kL Rainwater Tank Total Nitrogen - C** (mg/L) 0 0 1.4

Rain 30 kL Rainwater Tank Total Phosphorus - C** (mg/L) 0 0 0.13

Rain 30 kL Rainwater Tank Total Suspended Solids - C** (mg/L) 0 0 12

Sedimentation SF Chamber 11.5m� Notional Detention Time (hrs) 8 12 0.0606

Sedimentation SF Chamber 11.5m� Total Nitrogen - k (m/yr) 500 500 1

Sedimentation SF Chamber 11.5m� Total Phosphorus - k (m/yr) 6000 6000 1

Sedimentation SF Chamber 11.5m� Total Suspended Solids - k (m/yr) 8000 8000 1

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 Lake Macquarie City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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