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1 Introduction

1.1 Background

This stormwater management report is provided to support a Development Application (DA) for a proposed
13-lot subdivision located at 27 Lang Drive, Bolwarra Heights.

1.2 Study Area

The subject land currently comprises Lot 1 DP1156433 and is currently accessed via Lang Drive in the
Maitland Local Government Area. A locality plan has been provided in Figure 1. The Site is currently zoned
as R5 Large Lot Residential.

The Site is divided by a small ridge roughly in the centre of the Site where an existing dwelling resides,
splitting the Site in the north-south direction. The Site is predominantly vegetated by lawn cover, with a few
trees around the existing dwelling.

The Site is traversed by an unnamed second and first order watercourse (referred to as Watercourse 1 and
2, respectively). Both watercourses outlet along the Site’s northern boundary to existing culverts beneath
Lang Drive and eventually meet in a large existing wetland area on the opposite site of Lang Drive.

1.3 Proposed Development

The proposed development comprises 13 large residential lots with a minimum and maximum lot area of
5000m2 and 8539m2, respectively. A Site plan is provided in Figure 2.

1.4 Objectives

The objectives of this report are to investigate the likely impacts of the interaction of the development with
its stormwater and flooding environment and make recommendations to meet guidelines regarding volume
rate of flow and runoff quality. It is noted from the recent Council RFI dated 23/05/2025 that detention on
site is required to limit discharge of peak flows to existing levels.

1.5 Available Data

The following available information was utilised in the preparation of this strategy.

¶ The current subdivision layout plan prepared by GCA.

¶ MCCs Manual of Engineering Standards (MOES) – Stormwater Drainage (2023).

¶ MCCs Manual of Engineering Standards (MOES) – Design (Civil) 2025 (DRAFT).

¶ Australian Rainfall and Runoff, Institution of Engineers 2019.

¶ ELVIS (Elevation Information System) Foundation Spatial Data.

¶ Detail survey provided by David Cant Surveyors and Delfs Lascelles.

¶ Aerial Imagery (Nearmap).

¶ Paterson River Flood Study, WMA Water (June 2017).



Proposed Subdivision
27 Lang Drive, Bolwarra Heights

Stormwater Management Strategy

22218 – Stormwater Management Strategy– Rev 6 Page 2

2 Stormwater Management Plan
The proposed stormwater management strategy for the development is outlined below.

The predevelopment and post development catchment plans are provided in Figures 3 and 4, respectively.

A general arrangement of the proposed stormwater management plan is provided in Figure 5.

Subsequent sections of this report will demonstrate that the stormwater strategy will achieve all the relevant
target criteria.

2.1 Catchment 1

In the post development scenario (Figure 4), Catchments 1A – 1E comprise the existing upstream
catchment of Watercourse 1. These catchments will not be developed as part of the proposal. Catchment
3B also drains to Watercourse 1 and this catchment will be developed as part of the proposal.

As shown on Figures 3 and 4, site regrading within the proposed development site has resulted in the total
catchment area to Outlet 1 reducing from approximately 79.2 ha in the predeveloped scenario to 74.8 ha
in the post developed scenario. As such, it has not been proposed to provide stormwater detention to
Catchment 3B. This has been further discussed in Section 3, and modelling has been provided to
demonstrate that peak flows to Outlet 1 have not increased in the post developed case.

Culvert 1 has been sized to ensure flows from Catchments 1A – 1E (Figure 4) are conveyed without
negative impacts on neighbouring residences or the proposed development. This is further discussed in
Section 5.

2.2 Catchment 2

Catchment 2A – 2D (Figure 4) comprises the existing upstream catchment of Watercourse 2. It will not be
developed as part of the proposal. Catchment 3A, which comprises the majority of the proposed residential
development, will also discharge to Watercourse 2 via proposed Basin 1 due to regrading as part of the
proposed civil works.

Culvert 2 has been sized to ensure flows from Catchment 2A – 2D and Catchment 3A  are conveyed without
negative impacts on neighbouring residences or the proposed development. This is further discussed in
Section 5.

2.3 Catchment 3A and 3B

To ensure that the relevant environmental objectives are achieved in a financially sustainable manner,
water quality and detention measures have been considered during the early development stages. The
proposed stormwater management plan for Catchment 3A is detailed below:

¶ Catchment 3A comprises the majority of the Site and will be urbanised during the proposed
development.

¶ Construction of a permanent dry combined bioretention / detention basin (Basin 1) on the south-eastern
boundary of Catchment 3A, which has been sized to cater for Catchment 3A.

¶ Discharge from Basin 1 will be directed to Watercourse 2 and will be controlled by a combination of
biofiltration media sub soil drainage, a low-level discharge pipe, a low-level outlet pipe and an increased
pit inlet level.



Proposed Subdivision
27 Lang Drive, Bolwarra Heights

Stormwater Management Strategy

22218 – Stormwater Management Strategy– Rev 6 Page 3

¶ Lot and road areas will be drained by a conventional pit and pipe network located in the street or in
interallotment drainage where required. The pipe network will comprise the minor system subject to
MCC’s normal minor design standard of 10% AEP. The road network would form most of the major
network standard of 1% AEP.

¶ Catchment 3B comprises Lots 3, 11, 12 and 13. Catchment 3B is unable to drain to Basin 1 due to
topography constraints. It is proposed to provide all four lots with an on-lot bioretention basin to ensure
developed flows meet MCC’s targets for water quality prior to discharging to Watercourse 1. It is not
proposed to provide detention for Catchment 3B due to significant redistribution in overall catchment
area. This is further discussed in Section 4.

¶ A grass-lined channel and stormwater drainage line has been proposed along the southern boundary
of the Site to ensure flows from an existing upstream catchment continue to drain to Watercourse 1
without impacting the proposed development or neighbouring property.

Subsequent sections of this report will demonstrate that the stormwater strategy will achieve all the relevant
target criteria.
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3 Volume Rate of Flow

3.1 Criteria

Discharge from the proposed development has been limited to the Site’s predevelopment rates for the 1EY,
10%, 5% and 1% AEP events.

3.2 Methodology

For large developments utilising detention basin storages, the Time Area Hydrograph Routing method is
considered to be the most appropriate tool for determining basin volumes. The DRAINS software package,
published by Watercom Pty Ltd, has been used to investigate the catchments and the ameliorating effects
of the proposed basin. This works by translating rainfall hyetographs into runoff hydrographs over sub
catchments and subsequently adding the resulting hydrographs together to quantify design rates of flow
and runoff volumes.

3.2.1 Catchment hydrology

Modelling parameters adopted by DRAINS modelling are provided in Table 3-1 below.

Table 3-1: DRAINS modelling parameters.

Parameter Value

Soil Type As reported (3)

Antecedent Moisture Content 3

Grassed Depression Storage 5mm

Paved Depression Storage 1mm

Following discussion with Maitland City Council, MCC’s Manual of Engineering Standards (MOES) –
Design (Civil) 2025 (DRAFT) has been considered by this report. The existing site consists primarily of
vegetated rural land with pasture grasses. In accordance with MOES, a surface roughness coefficient (n*)
of 0.35, 0.21 and 0.01 was adopted for predeveloped pervious catchment areas, development pervious
catchment areas and impervious catchment areas, respectively. MOES also requires that residential
development (lot sizes >4000m2) adopt a fraction impervious of 1250 sq.m per lot, and road reserve adopt
a fraction impervious of 80%. Catchments 1 and 2 were modelled considering aerial imagery and the MOES
modelling parameters discussed above.

3.2.2 Rate of flow

A predevelopment time area hydrograph routing model was developed using DRAINS. The model was run
for 1EY, 10%, 5% and 1% AEP events.

A preliminary basin was then sized considering post development catchments, and the outlet configuration
was determined to ensure that outflow for 1EY, 10%, 5% and 1% AEP events would be less than
predevelopment flows. A Stage / Discharge table was utilised to model the outlet structure for Basin 1 within
DRAINS, inclusive of an inlet orifice, an increased pit level and an outlet pipe. The Stage / Discharge table
is provided in Appendix A. The results are provided in Appendix B and are discussed below.
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3.3 Results

3.3.1 Proposed Basin 1

DRAINS was iteratively run to design the detention component of the proposed basin yielding the following
results as shown on Figure 5:

Top of Bank = R.L. 7.50

Internal Batters = 1v:5h, 1v:6h

1% AEP Top Water Level = R.L. 6.96

Detention Invert Level = R.L. 5.70

1% AEP Detention Volume = 2442m3

Outlet Control Pit (Internal Dimensions) =1.2 x 0.6m at S.L. 6.65 & I.L. 4.70

Inlet Orifice = 1x ø250mm at I.L. 5.70

Outlet Pipes = 1x ø600mm at I.L. 4.70

Spillway =5m long at R.L. 7.00

It is noted the spillway level is located well above the minimum 5% level of 3.68m AHD as per MCC’s MOES
– Stormwater Drainage (2023) Section 8.1.1.

Internal batters have been amended to be 1:5h in accordance with per MCC’s MOES – Stormwater
Drainage (2023) Section 8.1.6.

3.3.2 Catchment 1 Results

The final DRAINS model for predevelopment and post development scenarios for the 1EY, 10%, 5% and
1% AEP events at the Catchment 1 outlet are summarised in Table 3-2. It is noted that Catchment 1 has
been considered and modelled within this report to demonstrate the flows to the existing culvert beneath
Lang Drive, to which Catchment 1 ultimately drains, will not increase as a result of the proposed
development. While no detention is proposed for Lots 3, 11, 12 and 13 which all drain directly to Catchment
1 via on-lot bioretention basins, post developed flows at the Catchment 1 outlet have been reduced due to
redirection within the proposed development, which has resulted in the majority of the proposed
development being directed to Catchment 2.

Table 3-2: Catchment 1 discharge rates.

Event Predevelopment
discharge rate (m3/s)

Post development
discharge rate without
OSD (m3/s)

Difference (%)

1EY 4.47 4.47 0

10% AEP 11.7 11.5 -1.7

5% AEP 14.4 14.2 -1.4

1% AEP 22.9 21.8 -4.8

The modelling results show the proposed development has reduced the peaks within Catchment 1 by the
redistribution of the catchment.



Proposed Subdivision
27 Lang Drive, Bolwarra Heights

Stormwater Management Strategy

22218 – Stormwater Management Strategy– Rev 6 Page 6

3.3.3 Catchment 2 Results

Results for outflow of the predevelopment and post development catchments (with onsite detention) at the
Catchment 2 outlet are summarised in Table 3-3.

Table 3-3: Catchment 2 discharge rates.

Event Predevelopment
discharge rate (m3/s)

Post development
discharge rate with
OSD (m3/s)

Difference (%)

1EY 1.26 1.24 -1.6

10% AEP 3.86 3.78 -2.1

5% AEP 5.05 4.95 -2.0

1% AEP 8.51 8.43 -0.9

We note proposed Basin 1 has a TWL of 6.79m during the 5% AEP event, resulting in a maximum
temporary water depth of 1.09m and complying with MCCs MOES – Stormwater Drainage (2023) Section
8.1.5.

3.4 Discussion

The proposed development, with the inclusion of proposed Basin 1, and the proposed outlet structure, will
not produce an outflow larger than predevelopment flow rates during the 1EY, 10%, 5% and 1% AEP events
at the outlet of Catchment 1 or 2.

It is noted that flows at the Catchment 1 outlet have reduced due to a reduction in catchment area in the
post development scenario caused by redirection within the proposed development site while those in
Catchment 2 have reduced due to the proposed detention basin.
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4 Stormwater Run-off Quality

4.1 Criteria

Treatment targets for the proposed development were adopted from MCC’s MOES – Stormwater Drainage
(2023) are shown in Table 4-1.

Table 4-1: Pollutant retention targets.

Pollutant Stormwater treatment objective

Total Suspended Solids (TSS) 80% retention of average annual load

Total Phosphorous (TP) 45% retention of average annual load

Total Nitrogen (TN) 45% retention of average annual load

Gross Pollutants (GP) 70% retention of average annual load

4.2 Methodology

The development was modelled using MUSICX published by eWATER Limited, which is the current best
practice tool for estimating the ameliorating effects of proposed stormwater quality improvement devices in
a treatment train approach.

MUSICX uses real historical continuous rainfall records (over several years) as input and compares the
theoretical pollutant generation within the catchment to the final theoretical export rate (usually expressed
in kg/year) to determine a treatment train effectiveness expressed in percentage points that are directly
comparable to the guidelines in Table 4-1.

4.2.1 Runoff quality

A MUSICX model was developed comprising pavement areas, road reserves and landscaping to design a
treatment train that could achieve the required stormwater treatment objectives for the proposed
development. The impervious percentage for road reserves and lots (<4000m2) was assumed to be 80%
and 1250 sq.m per lot, respectively, in accordance with MCCs Design (Civil) 2025 (DRAFT) MOES. Due to
the rural nature of the proposed development, only the road reserves and approximate development
footprints for each residential dwelling was considered as a large percentage of the existing pervious area
would remain unchanged.

It is noted that Lots 3, 11, 12 and 13 cannot drain to Basin 1 due to topography constraints. These lots will
each have on-lot bioretention basins.

The MUSICX model layout is provided in Appendix C.
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4.2.2 Gross Pollutant Trap (GPT)

A gross pollutant trap (Humes Humegard) is proposed as treatment devices for the road reserve areas and
any lot areas that outlet to the street drainage network (Catchment 3A). Table 4-2 provides the parameters
used when modelling the GPT within MUSICX.

Table 4-2: GPT modelling parameters.

HG18

High Flow Bypass (Treatment Flow Rate) 0.6 m3/s

TSS Removal Efficiency 50%

TP Removal Efficiency 40%

TN Removal Efficiency 26%

GP Removal Efficiency 90%

4.2.3 Bioretention

Bioretention is proposed as a tertiary treatment device. Proposed Basin 1 will serve as combined detention
/ bioretention basin. Basins 3, 11, 12 and 13 will serve as bioretention basins. Table 4-3 provides the
parameters utilised when modelling the proposed bioretention basins within MUSICX. Vegetation in the
bioretention basin will be in accordance with MCC requirements.

Table 4-3: Bioretention basin modelling parameters.

Invert Surface
Area

Extended
Detention
Depth

Filter Media
Surface Area

Filter Media
Depth

Filter Media
Saturated
Hydraulic
Conductivity

Basin 1 1600m2 0.3m 40m2 0.4m 180mm/hr

Basin 3 30m2 0.3m 30m2 0.4m 180mm/hr

Basins 11-13 10m2 0.3m 10m2 0.4m 180mm/hr
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4.3 Results

The results of the MUSICX modelling for the proposed development is outlined below.

Table 4-4: Catchment 3A – Achieved pollutant retention.

Pollutant Average Annual
Surface

Generation

Average Annual
Export

Achieved
Reduction
(Pollutants
Retained)

Target Reduction
(Pollutants
Retained)

Total Suspended
Solids (TSS; kg/year)

2136.7 122.4 94% 80%

Total Phosphorous
(TP; kg/year)

4.6 1.9 57% 45%

Total Nitrogen (TN;
kg/year)

36.3 13.9 61% 45%

Gross Pollutants (GP;
kg/year)

552.9 0 100% 70%

Table 4-5: Lot 3 – Achieved pollutant retention.

Pollutant Average Annual
Surface

Generation

Average Annual
Export

Achieved
Reduction
(Pollutants
Retained)

Target Reduction
(Pollutants
Retained)

Total Suspended
Solids (TSS; kg/year)

89.1 6.0 93% 80%

Total Phosphorous
(TP; kg/year)

0.2 0.1 51% 45%

Total Nitrogen (TN;
kg/year)

1.7 0.6 62% 45%

Gross Pollutants (GP;
kg/year)

23.0 0 100% 70%

Table 4-6: Lot 11 – Achieved pollutant retention.

Pollutant Average Annual
Surface

Generation

Average Annual
Export

Achieved
Reduction
(Pollutants
Retained)

Target Reduction
(Pollutants
Retained)

Total Suspended
Solids (TSS; kg/year)

33.2 2.6 92% 80%

Total Phosphorous
(TP; kg/year)

0.1 0.04 50% 45%

Total Nitrogen (TN;
kg/year)

0.6 0.2 60% 45%

Gross Pollutants (GP;
kg/year)

8.6 0 100% 70%



Proposed Subdivision
27 Lang Drive, Bolwarra Heights

Stormwater Management Strategy

22218 – Stormwater Management Strategy– Rev 6 Page 10

Table 4-7: Lot 12 – Achieved pollutant retention.

Pollutant Average Annual
Surface

Generation

Average Annual
Export

Achieved
Reduction
(Pollutants
Retained)

Target Reduction
(Pollutants
Retained)

Total Suspended
Solids (TSS; kg/year)

4.3 0.1 98% 80%

Total Phosphorous
(TP; kg/year)

0.009 0.003 71% 45%

Total Nitrogen (TN;
kg/year)

0.08 0.02 81% 45%

Gross Pollutants (GP;
kg/year)

1.1 0 100% 70%

Table 4-8: Lot 13 – Achieved pollutant retention.

Pollutant Average Annual
Surface

Generation

Average Annual
Export

Achieved
Reduction
(Pollutants
Retained)

Target Reduction
(Pollutants
Retained)

Total Suspended
Solids (TSS; kg/year)

8.8 0.08 99% 80%

Total Phosphorous
(TP; kg/year)

0.02 0.003 80% 45%

Total Nitrogen (TN;
kg/year)

0.1 0.02 84% 45%

Gross Pollutants (GP;
kg/year)

1.2 0 100% 70%

4.4 Discussion

The above results indicate the proposed development will comply with Council’s standard for water quality
control if constructed in accordance with Figure 5.
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5 Flood Impact and Risk Assessment
A flood model was prepared to predict the extent of flooding during the 1% AEP event. This model has
been used to quantify any impacts from the proposed civil works on the existing flood environment, and to
size culvert crossings to ensure the proposed roadway is not overtopped during the 1% AEP event. The
flood modelling methodology and resulted are outlined below.

A flood impact assessment considering the requirements specified within the MCC LEP and DCP has also
been completed.

5.1 Background

The Site lies in Bolwarra Heights and is susceptible to the 1% AEP backwater level from the Paterson River.

The Sites flood risk is best described by the Paterson River Flood Study conducted by WMA Water dated
June 2017, which displays the 1% AEP flood level for the Site (refer to Appendix D). As expected, the
backwater levels enter the Site through the two existing water courses on either side of the natural ridge.

The 1% AEP flood level is therefore identified to be 7.0m AHD, and consequently, the flood planning level
was found to be 7.5m AHD. Additionally, the 1% AEP velocity at the Site is approximately 0-0.25 m/s.

WMA Water also produced a provisional hydraulics hazard for the Paterson River region, resulting in some
parts of the Site being categorised as both low and high hazard for the 1% AEP event, refer Appendix D.

5.2 Methodology

To be conservative, local catchment flooding during the 1% AEP event has been considered in conjunction
with the 1% AEP backwater level from the Paterson River. To do this, modelling of the proposed upstream
catchments was completed using the DRAINS computer software package. The peak 1% AEP design flows
obtained from DRAINS for Catchment 1F, the Basin 1 outlet, and the catchments upstream from Culverts
1 and 2 were employed within a TUFLOW model alongside a backwater level of 7m AHD. These design
flows are summarised in Table 5-1 below.

Table 5-1: Design flow rates –1% AEP.

Watercourse 1% AEP Design Flow (m3/s)

1 20.5

2 8.4

Catchment 1F 0.8

Basin 1 (outlet) 1.04

The TUFLOW model utilised detail survey and the proposed civil design overlaid on top of the 1m Digital
Elevation Model (DEM) obtained from ELVIS Foundation Spatial Data portal to provide a detailed existing
and post development surface model. Both models were constructed using a 2m grid cell resolution. Land
use coverage in the catchment was assigned a Manning ‘n’ roughness of 0.04. The chosen roughness
coefficient was adopted from the Paterson River Flood Study (WMA Water, 2017) which is generally
considered the baseline reference for the existing flood environment.
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5.3 Blockage Assessment

A Guide to Flood Estimation, Book 6 – Flood Hydraulics (ARR 2019) was used to determine blockage
factors based on the existing upstream catchments for Culverts 1 and 2, and the proposed drainage line
within Lot 5.

Per this guide, Culverts 1 and 2 did not require a blockage factor during the 1% AEP event. A 25% blockage
factor was applied to Culvert 2 to be conservative. A blockage factor of 25% was also applied to the
proposed drainage line within Lot 5 per the guide. The blockage assessment worksheets from AR&R are
provided in Appendix E.

5.4 Results

The TUFLOW model was simulated for the 1% AEP event (considering both local catchment flooding and
the Paterson River) with the existing surface model and environment, and with the post development
surface model which includes the proposed civil works and culvert. This produced a water surface elevation
(WSE) map, as shown in Figures 6 and 7. The resulting proposed design of Culverts 1 and 2 are
summarised below in Table 5-2.

Table 5-2: Culvert 1 and 2 Design Details.

Culvert 1 Culvert 2

Size 2700 x 900 RCBC (5 cells) 1500 x 1200 (3 cells)

Controlling Spill Level (m AHD) 10.7 7.78

U/S IL (m AHD) 7.7 4.5

D/S IL (m AHD) 6.8 4.2

Length (m) 52.3 57.6

Slope (%) 1.7 0.52

Blockage Factor (%) 0 25

U/S Headwater Level (m AHD) 8.84 7.10

Freeboard (m) 1.86 0.68

The post development 1% AEP WSE results were subtracted from their respective post development
counterparts to demonstrate the impact of the development on the existing flood environment. The
differences in WSE are shown on Figure 9. The impacts are shown spatially so the limits of impacts can
be determined.

Figure 9 indicates:

¶ Maximum increase in WSE occurs immediately upstream of proposed Culvert 1 (approx. 0.60m)
and Culvert 2 (Approx. 0.25m). This result is anticipated, as almost any structure constructed within
a floodway will increase the headwater levels immediately upstream. However, the flooding is
constrained to the proposed drainage reserve and will not encroach upon the proposed roadway,
residential lots or neighbouring properties.

¶ The WSE along the southern boundary (upstream from Culvert 2) shows a negligible change in
WSE which is limited to within the proposed development boundary.
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¶ Changes to the existing flood environment only occur downstream from Culvert 1, and are very
minor. They are limited to the proposed drainage reserve and result in no change in WSE on
neighbouring residential lots, or within Lang Drive.

¶ A maximum increase in WSE of approx. 0.4m occurs within the proposed grass-lined channel
located along the southern boundary of the proposed development. This change in WSE is limited
to within the proposed channel and will not impact the neighbouring residential lot to the south. The
proposed model demonstrates that the channel will not be overtopped during the 1% AEP event. It
is also noted that ponding within this channel is temporary, and stormwater flows will be discharged
to Watercourse 1 via a proposed ø1050mm RCP.

Based on these results, the proposed residential development will have a negligible impact on the existing
flood environment, will not impact adjoining properties, and all proposed roads and lots will not be impacted
by the 1% AEP flood.

5.5 Flood planning controls

Clause 5.21 of the Maitland LEP 2011 relates to flood planning:

1. The objectives of this clause are as follows—

a. to minimise the flood risk to life and property associated with the use of land,

b. to allow development on land that is compatible with the flood function and behaviour on the land,
taking into account projected changes as a result of climate change,

c. to avoid adverse or cumulative impacts on flood behaviour and the environment,

d. to enable the safe occupation and efficient evacuation of people in the event of a flood.

2. Development consent must not be granted to development on land the consent authority considers to
be within the flood planning area unless the consent authority is satisfied the development—

a. is compatible with the flood function and behaviour on the land, and

b. will not adversely affect flood behaviour in a way that results in detrimental increases in the potential
flood affectation of other development or properties, and

c. will not adversely affect the safe occupation and efficient evacuation of people or exceed the capacity
of existing evacuation routes for the surrounding area in the event of a flood, and

d. incorporates appropriate measures to manage risk to life in the event of a flood, and

e. will not adversely affect the environment or cause avoidable erosion, siltation, destruction of riparian
vegetation or a reduction in the stability of river banks or watercourses.

3. In deciding whether to grant development consent on land to which this clause applies, the consent
authority must consider the following matters—

a. the impact of the development on projected changes to flood behaviour as a result of climate change,

b. the intended design and scale of buildings resulting from the development,

c. whether the development incorporates measures to minimise the risk to life and ensure the safe
evacuation of people in the event of a flood,

d. the potential to modify, relocate or remove buildings resulting from development if the surrounding
area is impacted by flooding or coastal erosion.

4. A word or expression used in this clause has the same meaning as it has in the Considering Flooding
in Land Use Planning Guideline unless it is otherwise defined in this clause.
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5. In this clause—

Considering Flooding in Land Use Planning Guideline means the Considering Flooding in Land Use
Planning Guideline published on the Department’s website on 14 July 2021.

flood planning area has the same meaning as it has in the Flood Risk Management Manual.

Flood Risk Management Manual means the Flood Risk Management Manual, ISBN 978-1-923076-
17-4, published by the NSW Government in June 2023

Further detail on the applicable flood planning controls is given in Part B3 Hunter River Floodplain of the
Maitland Development Control Plan (MDCP) 2011.

The site is assessed against the flood related Development Controls in Section 5.7 of this report.

5.6 Hydraulic categories

Hydraulic categories are planning controls that limit development action based on potential impact on flood
behaviour outside the development site.

They are:

¶ Flood way: Where flood flow conveyance is essential to the observed flood behaviour. Blocking (by
filling) a floodway would typically result in significant distribution of flood water and therefore significant
impact outside the Site. Accordingly, development is a floodway is generally discouraged.

¶ Flood Storage Area: Where the storage of water is important to attenuating flows, particularly in the
downstream direction. Limited development may be allowable in the flood storage area based on the
cumulative impacts of all such development.

¶ Flood Fringe Area: Generally, development in the flood fringe area will not have any impact outside the
Site and is therefore permissible without the need to reassess flood studies.

Hydraulic categories are shown in Appendix D.

5.7 MDCP 2011 Assessment

5.7.1 General building requirements

General building requirements are indicated at Page 7 of Part B3 of MDCP 2011 and assessed below:

Habitable flood level should be no lower than the FPL.

The Flood Planning Level is the 1% AEP flood level + 500mm. Having regard to normal building practice
comprising waffle pod type slab on ground construction with scope for balanced cut to fill earthworks at the
footprint of the building, the economically sustainable building limit to achieve floor levels at the FPL is
taken to be the 1% AEP flood line. Minor additional earthworks may be proposed to regularise the building
footprint considering access roads and other site constraints, but these would typically be done on a
balanced cut to fill design approach. This means that the 1% AEP flood line can be considered good guide
on the likely limit of the building footprint.

As shown on Figure 7, there is sufficient space within the subject site above the 1% AEP to sustain future
building.
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Flood Free Access should be provided from the development to an appropriate evacuation facility
at the 5% AEP flood level or higher.

The 5% AEP flood level at the Site is 3.68m AHD. All proposed lots have flood free access at the 5% AEP
flood level or higher, as shown on Figure 7.

5.7.2 Filling of Flood Fringe and Flood Storage Areas

In accordance with the discussion in Section 5.7.1, some filling of flood prone land has been proposed.

MDCP 2011 provides hydraulic category mapping of the Maitland LGA. On this mapping, flood affectation
on the proposed site is shown as “Subject to Further Investigation”. In the absence of this mapping,
hydraulic categories for the Site have been approximated using mapping provided in the Paterson to Hunter
River Flood Study Vacy to Hinton (WMA & Associates, June 2017).

Based on the Hydraulic categories shown in Appendix D and flood mapping shown on Figure 8, filling
would be within Flood Fringe and Flood Storage. However, the filling would not impact the existing flood
environment or adjoining properties considering the vast floodplain storage volume (which has been
demonstrated on Figure 9).

5.7.3 Critical Infrastructure and facilities

The planning proposal does not give rise to any of the nominated critical infrastructure and facilities items
mentioned in the DCP.
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6 Summary and Conclusion
The purpose of this stormwater strategy is to support a Development Application for Lot 1 DP1156433. The
subject land currently resides in the Maitland Local Government Area and is zoned as R5 Large Lot
Residential.

The strategy for managing stormwater runoff from the proposed development includes:

¶ Construction of a permanent dry combined bioretention / detention basin (Basin 1) on the south-eastern
boundary of Catchment 3A, which has been sized to cater for Catchment 3A.

¶ Discharge from Basin 1 will be directed to Watercourse 2 and will be controlled by a combination of
biofiltration media sub soil drainage, a low-level discharge pipe, a low-level outlet pipe and an increased
pit inlet level.

¶ Lot and road areas will be drained by a conventional pit and pipe network located in the street or in
interallotment drainage where required. The pipe network will comprise the minor system subject to
MCC’s normal minor design standard of 10% AEP. The road network would form most of the major
network standard of 1% AEP.

¶ Catchment 3B comprises Lots 3, 11, 12 and 13. Catchment 3B is unable to drain to Basin 1 due to
topography constraints. It is proposed to provide all four lots with an onsite bioretention basin to ensure
developed flows meet MCC’s targets for water quality prior to discharging to Watercourse 1. It is not
proposed to provide detention for Catchment 3B due to the redistribution of the overall catchment area
reducing peak flows for all storm events.

¶ A grass-lined channel and stormwater drainage line has been proposed along the southern boundary
of the Site to ensure flows from an existing upstream catchment continue to drain to Watercourse 1
without impacting the proposed development or neighbouring property.

Post development outflows are less than or equal to predevelopment outflows for the 1EY, 10%, 5% and
1% AEP events at Outlets 1 and 2. The development will not increase the risk or likelihood of mainstream
erosion in smaller flood events.

Water quality modelling indicates that constructing Basin 1 as a bioremediation basin, the inclusion of a
GPT, and the construction of on-lot bioretention basins on Lots 3, 11, 12 and 13 will allow the development
to meet regional guidelines for best practice for retention of TSS, TS, TP and GP.

A flood model has been created to assess the extent of flooding during the 1% AEP event. This model was
able to size Culverts 1 and 2 to ensure the proposed roadway was not overtopped during the 1% AEP
event. The post development flood model showed a negligible change in WSE within the site boundary as
a result of the proposed works. There were no impacts to the upstream or downstream flood environment
or neighbouring properties. A flood impact assessment considering the requirements specified within the
MCC LEP and DCP has also been completed.

Considering the above, stormwater management and flooding criteria do not form a basis for the
development application to be refused.
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