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Executive Summary

ADW Johnson has been engaged by Lochinvar Development to prepare a Stormwater
Management Plan addressing the stormwater management requirements for a proposed
subdivision of Lots 2-6 and ? DP 747391 and Lots 12-13 DP 1219648 at Lochinvar (‘the site’). This
report accompanies a development application for the residential subdivision which shalll
create 262 lots and supporting infrastructure.

Consistent with existing conditions, the proposed development drains to two legal points of
discharge. A majority of the site reports to an existing tributary of Lochinvar Creek, whilst a smaller
catchment in the site’s north reports to an existing easement for drainage of stormwater over
Lot 11 DP 1219648.

Hydrologic modelling was undertaken to compare peak site discharges under existing and
proposed conditions. Modelling confirmed that the proposed development will not intensify
peak stormwater flows at either point of discharge, and that no formal stormwater detention
controls are warranted. This is an expected result owing fo larger upstream catchments as well
as existing detention storage located upstream in the ‘Hereford Hill' residential subdivision.

1-dimensional flood analysis has confirmed that all proposed lots are provided with adequate
freeboard to the 100-year ARI local design flood. Modelling confirmed no downstream impact
on local flood extents and minor improvements to upstream flood extents owing to proposed
cross-drainage structure upgrades. All lots were found to be outside of the Lochinvar Creek
tributary’s Probable Maximum Flood (PMF) envelope, with the exception of seven lots which
were classified as low hazard.

A stormwater quality freatment train has been developed comprising of rainwater tanks, Gross
Pollutant Traps, bioretention basins and buffer strips. MUSIC modelling has confirmed that the
proposed freatment train meets Council’'s objectives in relation to runoff quality improvement.

To ensure downstream waters and adjacent properties are protected, appropriate erosion and
sediment controls are to be undertaken during construction. Conftrols are to be implemented
and monitored in accordance with Landcom’s ‘Blue Book’ and Council’'s engineering
guidelines.

The proposed stormwater management system is compliant with stormwater and Water
Sensitive Urban Design controls imposed by the Lochinvar Urban Release Area Development
Conftrol Plan, and with the Natural Resource Access Regulator (NRAR's) requirements for
conftrolled activities on waterfront land.

The details and information presented in this Stormwater Management Plan confirm that the
proposed development can satisfy Council’'s requirements in relation to peak flow
management, flooding runoff quality, and soil and water management.
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1.0 Introduction

ADW Johnson has been engaged by Lochinvar Developments to prepare a Stormwater
Management Plan addressing the stormwater management requirements for a proposed
subdivision of Lots 2-6 and ? DP 747391 and Lots 12-13 DP 1219648 at Lochinvar (‘the site’). This

report accompanies a development application for the residential subdivision which shall
create 262 lofs.

The site is bounded by Wyndella Road to the east and the New England Highway to the south.
Unimproved pastoral land exists to the site’s western and northern boundaries, with a school and
sparse rural-residential properties situated to the south-west. Site locality is presented in Figure 1.

AuALN Y

AVOX

Hunter

/ River

Subject
- N Site

Lochinvar

AERRASL p on07 5]

| windella

- ACONT=HIL Z
== ﬁ\.r\l,\\ L RoapZ

“Hereford |*
Hill”

NE iy
N GV 2

FREpS
= N\;\“ S REEM

RIVER~Lp onp,

&N
"(""”'»

e .
Gy i

, H

Figure 1 - Site Locality.
(Source: https://maps.six.nsw.gov.au/)

Stormwater Management Plan
Wyndella Road Lochinvar

(Ref:N:\240332\Design\Documents\SWMP\240332_SWMP.docx)




johnson

2.0 Site Description

2.1 EXISTING SITE

The site is located on Wyndella Road at Lochinvar within the Maitland LGA and comprises of
approximately 22.5 ha of General Residential (R1) land.

The site is predominantly comprised of pastoral land and has been previously used for small-
scale livestock grazing. Wooded vegetation is sparse, primarily existing in copses along the site's
riparian corridor. Topography is generally undulating with slopes of up to ten percent directed
towards a well-defined watercourse.

Existing access to the site is via Wyndella Road which is presently unsealed. Noting the exception
of several farm dams and a barn, the site is devoid of improvements.

Adjoining land to the west consists of General Residential (R1) land. Adjoining land to the north
conisists of Primary Production (RU1) land. Adjoining land to the east consists of Rural Landscape
(RU2) land. Adjoining land to the south primarily consists of the Hereford Hill residential
development, being part of the Lochinvar Urban Release Area (URA).

Figure 2 presents an aerial photograph of the existing site.

. =
Figure 2 - Existing Site.
(Source: https://maps.six.nsw.gov.au/)

The site is constrained by existing dual sewer rising mains (DN250 and DN375) running west to
east across as seen in Figure 3. Positive service location (potholing) indicates that depth to the
proposed rising mains is variable, with minimum cover of approximately 0.8m. Importantly, the
DN375 main's invert level is lower than the invert of the existing watercourse within the site'’s
bounds. This requires all piped drainage to cross over, rather than under, both mains.
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Existing DN2
Sewer Rising Main

Figure 3 - Existing Sewer Rising Main Alignment.
(Source: Hunter Water Corporation)

2.2 EXISTING GEOLOGY

Desktop review using the NSW DPIE’'s eSPADE confirms that the site is situated within the North
Eelah (nex) and Lovedale (lvv) landscapes, as seen in Figure 4.

North Elah
(nex)

Subject
Site

Lovedale
(Ivv)

Figure 4 - Landscape Map Overlay. '
(Source: NSW eSPADE)
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From Figure 4 it is seen that the northern area is mostly mapped as the North Elah Landscape,
and is characterised by shallow soils, localised rock outcropping, and incised drainage lines.

The southern area is mapped as the Lovedale Landscape, and is characterised by alluvial fans,
localised waterlogging and gently sloping drainage lines.

Qualtest attended site and from test pit investigation found that soil depths were variable but
generally in the range of about 0.2m to 2.0m on the mid slopes, and generally greater than 2.0m
on the lower / foot slopes. Rock outcrops were observed in the northern part of the site. The rock
appeared to include Conglomerate and Pebbly Sandstone of estimated very high strength
based upon limited surface observations.

Slow groundwater inflow was observed at TPO9 (on the tributary watercourse) and TP50 (at the
north-western corner of the site) at depths of 1.20m and 1.90m, respectively. No other
groundwater inflows or water levels were encountered in the other test pits during testing.

2.3 EXISTING HYDROLOGY

As noted in Sections 2.1 and 2.2, the site is typified by moderate slopes and well-defined
watercourses. Subsequently, it is expected that the site’s hydrologic regime is dominated by
surface runoff into natural channels.

Initial desktop review by AEP using Department of planning, Industry and Environment (2020),
Natural Resources Access regulator Waterfront Land e-Tool showed multiple tributaries of
Lochinvar Creek converging within the subject site. Strahler ordering of DPE hydrolines is shown
in Figure 5.

—~ Subject )
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Figure 5 - Desktop Hierarchy of Watercourses
(Source: 2699 Lochinvar New England Riparian Assessment Rev 01 20220909 — AEP)
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However, following a ground-truthing survey, AEP determined that several mapped hydrolines
did not meet the definition of a watercourse. This led to an updated Strahler hierarchy of
watercourses, as shown in Figure 6.
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Figure 6 - Ground-truthed Hierarchy of Watercourses
(Source: 2699 Lochinvar New England Riparian Assessment Rev 01 20220909 — AEP)

The site’s existing drainage regime is presented in Figure 7 and described below.
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A majority of the site’s catchment drains southwest into the tributary watercourse within the site’s
south. The watercourse, which is a tributary of Lochinvar Creek, drains through Lot 11 DP 1219648
and ultimately reports to the Hunter River approximately 3 km north-east of the subject site.

Within this major catchment, runoff is concentrated in two existing gullies (Gullies 2 and 3 in
Figure 7) which ultimately report to the tributary watercourse. Two existing farm dams are
located on Gully 2 and would be decommissioned by the proposed development.

A smaller catchment in the site’s north drains to the site’s westernmost corner via a defined gully
(labelled as Gully 1 in Figure 7). An existing easement over Lot 11 DP 1219648 for drainage of
stormwater connects this catchment to the tfributary watercourse downstream of the site.

An existing upstream catchment to the north-east discharges through the site via Gully 3. The
gully receives a total upstream catchment of approximately 12.6 ha of pastoral land. Flows are
conveyed beneath Wyndella Road via dual DN525 circular culverts depicted in Figure 8.
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Figure 8 - Circular culverts beneath Wyndella Road.
(Looking upstream)

The tributary watercourse draining through the site also receives an upstream catchment. The
upstream catchment comprises of both rural and residential land to the southeast of the subject
site, amounting to approximately 84 ha. Flows are conveyed beneath Wyndella Road via three
(3) DN1050 circular culverts depicted in Figure 9. Whilst the watercourse is known to be
ephemeral, a baseflow was observed at time of inspection.
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Figure 9 - Circular culverts beneath Wyndella Road.
(Looking downstream)

A separate upstream catchment enters the development from the south. This upstream
catchment comprises of approximately 17.5Ha of residential land which is dominated by the
adjoining Hereford Hill subdivision. Inflows report to a basin at the north of the Hereford Hill
development before being discharging into the New England Highway Road reserve. As shown
in Figure 10, two circular culverts (DN450 and DNé600) pass under the New England Highway and
enter fo subject site in an uncontrolled fashion.
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(Looking upstream)

Ground-truthing from inspection of the subject site found the south-western corner of the subject
site and the north-eastern corner of the adjoining property (Lot 1 DP 741330) were soft underfoot,
suggesting this area is subject to overbank flows from the upstream catchment discharge in the
site. This is consistent with AEP 2022 which identifies to affected land as an “overland dispersion
area” which, if unresolved, is “highly likely to become a wetland in the future”. It follows that the
proposed development must formalise site run-on from the New England Highway.

2.4 PROPOSED DEVELOPMENT

The site is intfended for residential subdivision creating 262 lots in 10 stages. This development will
form part of the Lochinvar Urban Release Area (URA) and comprise of typical urban residential
elements such as residential lots, roads / footpaths / cycleways, parks, water and sewer
reticulation and other services.

The stormwater drainage network will primarily consist of piped drainage.

Wyndella Road will require upgrade works to facilitate increased traffic demand from
development. Whilst this report gives consideration to cross-drainage structures, the Wyndella

Road/New England Highway intersection is beyond the scope of this assessment.

The proposed development is shown conceptually in Figure 11.
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Figure 11 - Proposed Development.

(Source: ADW Johnson 2023)

(Ref:N:\240332\Design\Documents\SWMP\240332_SWMP.docx)
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3.0 Council Requirements

Maitland City Council outlines the engineering requirements for stormwater management within
their Manual of Engineering Standards. Specifically, Section 6 of their standards outline the
relevant requirements for stormwater drainage.

3.1 ONSITE DETENTION

Councilrequires that the proposed development will not exceed the predevelopment runoff for
all storm durations for all return periods ranging from 1 year to 100 years.

Council's requirement to not exceed predeveloped flow magnitudes is to be demonstrated at
each of the site’s legal points of discharge. RAFTS modelling of peak flows under existing and
developed conditions is presented in Section 5.

3.2 FLOOD STUDY

Council's Manual of Engineering Standards requires demonstration that a proposed
development achieves a total system which does not adversely affect existing systems or
properties within the flowpath or catchment.

Open channels forming part of the trunk drainage system must cater for the 100-year ARl peak
flow with 0.3m freeboard within the channel and 0.5m to habitable floors.

Cross-drainage structures must cater for the 100-year ARl peak flow with 0.3m afflux and 0.5m
freeboard to habitable floors.

Portions of the site are identified as being flood liable by regional flood studies. It must therefore
be demonstrated that development of the subject land can be made compatible with the NSW
Floodplain Development Manual (2005). The Floodplain Development Manual requires
consideration of the total flood risk, being up to and including the Probable Maximum Flood
(PMF).

Flooding outcomes are addressed in Section 6.

3.3 STORMWATER QUALITY

The proposed development is to include water quality treatment devices within the site to
reduce pollutant loads prior to discharging downstream. Council’s stormwater quality targets

for urban areas are shown in Table 1.

Table 1 - Water Quality Targets (Maitland City Council, 2014

Pollutant Targets
Total Suspended Solids (TSS) 80% of average annual load
Total Phosphorus (TP) 45% of average annual load
Total Nitrogen (TN) 45% of average annual load

Retention of all litter greater than $50mm for flow up to

Litter the 3-month ARl peak flow

Oil and Grease 90% of average annual load

Runoff quality improvement is addressed in Section 7 of this report.
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3.4 SOIL AND WATER MANAGEMENT

Soil and Water Management (SWM) is to be undertaken according to Landcom'’s Blue Book
(2004) and Council's Manual of Engineering Standards, specifically Appendix B. The intent of this
requirement is to mitigate erosion and prevent sediment-laden run-off from leaving the site
during site preparation and construction. SWM is addressed in Section 8 of this report.

3.5 PROTECTION OF RIPARIAN CORRIDORS

The Lochinvar URA DCP establishes an infent to minimise vegetation clearing within riparian
corridors and preserve their long-term character and amenity. The Natural Resource Access
Regulator defines acceptable activities within riparian zones on the basis of a stream hierarchy
(DPE 2022).

Management of riparian corridors is addressed in Section 9.
3.6 LOCHINVAR URA DCP

In relatfion to stormwater and water quality management, the objectives of the Lochinvar URA
DCP (Part 9) are as follows:

1. To provide for an integrated and sustainable approach to the design and provision of
open space and urban water management;

2. To protect and enhance the water quality, water quantity and habitat value of
downstream waterways and environment; and

3. To prevent erosion and run-off during site preparation, construction and the ongoing use
of the land to minimise cumulative impact on receiving waterways.

The DCP imposes 21 controls towards the referenced objectives. A DCP compliance table is
provided in Section 10.
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4.0 Stormwater Strategy

As discussed in Section 2.1, the existing hydrology is characterised by moderate slopes and a
single well-defined watercourse flowing through the southern portion of the site. A focal point of
this strategy was to formalise site run-on whilst respecting the site’s existing drainage regime. As
noted in Landcom 2010, minimising impact on the natural hydrologic behaviour of catchments
is a fundamental principle of Water Sensitive Urban Design (WSUD).

The proposed development will drain to two legal points of discharge, being:

1. The Lochinvar Creek tributary which conveys through the site; and
2. The existing drainage easement within Lot 11 DP 1219648 benefitting the site.

The southern catchment will be serviced by a conventional pit-and-pipe system draining to a
bioretention basin in the south-western corner of the site, ultimately discharging to the tributary
watercourse. The level of the basin is governed by the invert of the watercourse and the levels
of the existing sewer rising main running through the middle of the site. The southern catchment’s
freatment frain consists of a Gross Pollutant Trap (GPT) and bioretention basin in addition to
rainwater tanks expected on each lot.

The smaller northern catchment’s total area is reduced by the proposed development. This is
owing to site regrading which redirects the catchment southwards towards the fributary
watercourse. This catchment will be serviced by piped drainage reporting to a bioretention
basin in the north-western portion of the site. The southern catchment’s freatment frain consists
of a Gross Pollutant Trap (GPT) and bioretention basin in addition to rainwater tanks expected
on each loft.

With a view to minimise Council’'s maintenance burden, the northern bioretention basin has
been designed as a permanent device. However, it is expected that future development of the
western (downstream) lot would be supported by additional WSUD infrastructure. There is scope
for removal of the subject northern basin should a future basin within the Lochinvar URA be
accommodating of the site’s runoff.

As noted in Section 2.2, flows from an existing upstream catchment are conveyed under
Wyndella Road via a culvert crossing and continue through the site via an existing gully. Routing
this catchment through the development site is not preferable owing to the commingling of
clean and untreated stormwater runoff. Instead, it is proposed that Wyndella Road will be
regraded such that all runoff reports southwards to the Lochinvar Creek Tributary. Piped
drainage, combined with the overland flow within Wyndella Road, will be sized to
accommodate the 100-year ARI design flow from the subject catchment. The existing (northern)
culverts under Wyndella Road would be rendered obsolete.

Also noted in Section 2.2, flows from the existing upstream Hereford Hill catchment are conveyed
through a culvert crossing beneath the New England Highway and discharge to the subject site
in an uncontrolled manner. A vegetated swale is proposed to direct this catchment along the
site’s western boundary and info the Lochinvar Creek Tributary. It is proposed that the channel
would be incorporated as drainage reserve.

The existing culvert crossing conveying the tributary watercourse beneath Wyndella Road will
be upgraded as part of the New England Highway/Wyndella Road Intersection works to address
the significant upstream catchment, facilitate vehicle access to the site and ensure adequate
freeboard. Finally, a cross-drainage structure is proposed beneath the proposed cul-de-sac
road servicing Stage 10.

Strategy outcomes in relation fo peak flow management, runoff quality, flooding, erosion and
sediment control and riparian corridor management are provided from Sections 5 to 9.
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5.0 Peak Flow Management

The proposed development will increase the catchment's impervious area and therefore
confribute to additional stormwater runoff. The runoff routing model XPRAFTS was used fo
compare peak flow magnitudes under existing and developed conditions to establish detention
warrants for the proposed development in the context of Council’s requirements.

5.1 MODELLING PARAMETERS

5.1.1 Rainfall Intensity

The Rainfall Intensity Frequency Duration (IFD) data adopted was sourced from the Bureau of
Meteorology website (IFD AR&R87 application). AR&R87 procedures were adopted for
compatibility with the Lochinvar URA DCP and stormwater management planning for the
Hereford Hill Development situated immediately upstream.

5.1.2 XPRAFTS Parameters

The key parameters utilised within the XPRAFTS model are summarised in Table 2 below.

Table 2 - XPRAFTS Modelling Parameters

Parameter Pervious Area Imperious Area
Manning’s ‘n’ 0.035 0.014
Initial Loss (IL) 10.0mm 1.2mm

Continuing Loss (CL) 2.5mm/hr Omm/hr

The parameters outlined in Table 2 are consistent with the approved Stormwater Management
Plan for the upstream Hereford Hill catchment developed by ADW Johnson (November 2017).

5.2 CATCHMENTS

Catchments and subcatchments were delineated by analysis of the field survey undertaken as
well as the topographical survey information (LIDAR) and concept engineering plans.
Predeveloped and developed catchment plans are provided in Appendix A. Detailed
catchment parameters are provided in Appendix B.

5.2.1 Predeveloped Catichments

Predeveloped catchments containing unimproved pastoral land (including the subject site)
were assumed to be wholly pervious. Predeveloped catchments covering the residential
developments to the south of the subject site were split info pervious and impervious areas
according to actual percentages derived from aerial photography. Consideration was given to
the total catchment attracted by each of the site’s legal points of discharge as detailed in
Section 2.3. Table 3 summarises the predeveloped catchment parameters.
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Table 3- Predeveloped Catchment Parameters
PRE 2 22.07 0%
PRE 3 12.56 0%
southern PRE 4 48.39 5%
Catchment PRE 5 35.31 10%
PRE 6 (Hereford Hill) 17.51 56%
PRE 7 1.42 20%
Subtotal 137.26 12%
PRE 1 6.22 0%
Northern Catchment Subtotal 5.22 0%
TOTAL 143.48 11%

The existing Hereford Hill catchment (Node X) incorporates a significant detention storage
upstream of the site. Modelling of the Hereford Hill Catchment (PRE 6) made allowance for the
existing basin and outlet controls as reported in its approved stormwater management plan by
ADW Johnson dated November 2017 and amended May 2021. Modelled basin parameters are
presented in Table 4.

Table 4 - Hereford Hill "Northern Basin" Parameters

Basin Parameter Detail

33.35m AHD - Invert Level

35.55m AHD - Berm Level

375mm RCP Headwall

IL 33.35m AHD

1200mm x 1200mm RGSIP
IL 35.0m AHD
900mm RCP

Outlet Controls IL 33.30m AHD

340mm x 600mm cut-out
IL 34.2m AHD

330mm x 950mm cut-out
IL 34.5m AHD

Emergency Spillway — 4m length, 1:8 sides — IL 35.2m AHD

Levels

Total Storage at top of

bank 3, 990 m3 at top of bank

5.2.2 Developed Catchment

Developed catchments were delineated utilising the proposed site grading plan and concept
stormwater layout. Maitland City Council’s Manual of Engineering Standards includes standard
impervious fractions for different land uses as shown in Table 5.

These values have been incorporated into the hydrologic model.

Table 5 - Fraction Impervious Rates for Land Uses
Land Use Fraction Impervious

Residential Lot Size < 1000 m? 0.6

Road Reserve 0.7

Public Recreation Areas (mowed and with improvements) 0.5
Parkland, Natural Public Reserve 0.1

Source: MOES 2014

A summary of developed catchment parameters is provided in Table 6.
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Table 6 - Developed Catchment Parameters
DEV 2 17.45 62%
DEV 3 12.56 0%
DEV 4 48.39 5%
DEV 5 35.31 10%
Tributary DEV 6 (Hereford Hill) 17.51 56%
Watercourse DEV 7 1.42 20%
DEV 8 2.09 31%
DEV 9 1.81 28%
DEV 11 1.70 70%
Subtotal 138.24 21%
DEV 1 1.80 63%
North-western Gully DEV 10 3.44 0%
Subtotal 5.24 22%
TOTAL 143.48 21%

It is noted that developed catchment DEV 8 includes a future park which is likely to include off-
street parking facilities. Although embellishment of the park is beyond the scope of the subject
application, allowance has been made for an additional 750 m?2 of sealed pavement to
account for future use scenarios.

From Table 6 it is seen that the northern catchment’s total area is reduced by the proposed
development. This is owing to site regrading which redirects the catchment towards the tributary
watercourse. Reciprocally, a modest increase in the fributary watercourse catchment is
reported.

5.3 PEAK FLOW RESULTS

The predeveloped and developed peak flows were estimated using XPRAFTS for the 1, 10 and
100-year Average Recurrence Interval (ARI) design storms as per Maitland City Council's Manual
of Engineering Standards. Additionally, the predeveloped and developed peak flows for the 5,
20 and 50-year ARl design storms were estimated to ensure a thorough investigation of the
impact of the development on peak flows was undertaken.

Peak flows at Node 2 (northern catchment) are presented in Table 7.

Table 7 - Node 2 Modelling Results

Design Average Peak Flowrate (m3/s)
Recurrence (years) Predeveloped Developed
1 0.25 0.25
10 0.90 0.80
50 1.40 1.15
100 1.65 1.30

From Table 7 it is seen that the peak developed flows from the catchment are smaller than the
related predeveloped flows. This is an expected result due to the reduction in catchment size
after development. It follows that detention is not required at this discharge point.

Peak flows at Node 9 (southern catchment) are presented in Table 8.
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Table 8 - Node 9 Modelling Results
Design Average Peak Flowrate (m3/s)
Recurrence (years) Predeveloped Developed

1 3.85 3.85

10 11.00 10.60
50 17.40 16.50
100 20.65 19.45

From Table 8 it is seen that peak flows under developed conditions mimic the existing
catchment, with modest reductions in the order of 3%. Interrogation of existing and developed
hydrographs indicates that the peak flow at Node ? is dominated by Dev 5, being the 35.3 ha
upstream catchment. Importantly, the existing detention basin in Hereford Hill retards the peak
flow from Dev 6, delaying its peak to coincide with Dev 9. As a result, peak flow hydrographs
confirm a separation of peak flows from the subject site and upstream catchments which
suppresses the overall maximum flowrate.

Figure 12 presents the critical duration, 100-year ARl hydrograph at Node 9, which is
representative of other storm frequencies.

100-Year ARI, 120 minute Hydrograph - Node 9
25

Hereford Hill and upstream
catchment peak

20

Early runoff response from
proposed development

Peak Flowrate (m3/s)
o

0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hours)

——Predeveloped ——Developed

Figure 12 - 100-year ARI, 120 Minute Hydrograph at Node 9.

The results of Table 8 and Figure 6 affirm that a stormwater detention basin is not warranted for
the southern catchment. Existing detention in the upstream catchment is sufficient to meet peak
flow requirements at the site’s boundaries.
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6.0 Flood Study

As noted in Section 2.2, the site receives a significant upstream catchment via a tributary of
Lochinvar Creek. A 1-dimensional flood study has been undertaken to verify that the proposed
development is compatible with existing flood behaviour and the requirements of the NSW
Floodplain Development Manual (2005).

The US. Army Corps of Engineers River Analysis System (HEC-RAS) software was used to compare
flood extents under existing and developed conditions. Consideration was given to proposed
cross-drainage structures and outcomes relating to extreme flood events. This section makes
reference to existing flood studies within the Lochinvar Creek catchment.

6.1 PREVIOUS REPORTING
The Lochinvar Urban Release Area has been the subject of extensive flood reporting.
6.1.1 Lochinvar Flood Study (WMA Water, 2019)

The Lochinvar Flood Study (WMA Water, 2019) was adopted by Maitland City Council in 2019
and provides a comprehensive technical investigation of flood behaviour for the entire
Lochinvar Creek Catchment. The report’s scope addressed local flood behaviour for design
events up to and including the Probable Maximum Flood (PMF). Consideration was given to
hydraulic hazard categorisation and flood emergency response outcomes.

6.1.2 Lochinvar Urban Release Area Flood Study (ADW Johnson, 2015)

ADW Johnson was engaged by Maitland City Council to undertake a flood study in support of
the Lochinvar URA Planning Proposal. The Lochinvar Urban Release Area Flood Study (ADWJ,
2015) was informed by 1-dimensional hydraulic modelling of the URA under existing and
developed conditions. The report identified warrants for upgrades to an existing culvert in
Wyndella Road.

6.1.3 Hunter River: Branxton to Green Rocks Flood Study (WMA Water, 2010)

Lochinvar Creek is a tributary of the Hunter River and is therefore modulated by regional flood
behaviour. The Hunter River. Branxton to Green Rocks Flood Study (2010) provides a
comprehensive analysis of Hunter River flooding for design events up to the Probable Maximum
Flood. Lochinvar Creek was modelled as a backwater basin and its catchment was assigned to
the Hunter River as an inflow hydrograph.

The Lochinvar Flood Study (WMA Water, 2017) adopted the 5% AEP Hunter River Flood Level as
its downstream boundary condition, notfing that significant local flooding can occur within the
catchment in isolation of regional flooding.

6.2 MODELLING INPUTS

Watercourse networks were developed under existing and developed conditions in
accordance with the existing hydrology (Section 2.3) and the proposed stormwater strategy.
Appendix D presents network diagrams which clearly define the river and reach numbers of
each modelled watercourse.

6.2.1 Inflows
Peak 100-year ARI design flows were obtained from the XPRAFTS model used the stormwater

detention assessment detailed in Section 5. Corresponding XPRAFTS subcatchments and HEC-
RAS rivers are summarised in Tables 9 and 10.
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Table 9 - HEC-RAS Flow In

uts — Existing Conditions

RAFTS Node HEC-RAS River/Reach Q100 Flow (m3/s)
RIVER 1 CH 1566 PRE 4 11.91
RIVER 1 1030 PRE 2 20.66
RIVER 2 CH 637 PRE 3 3.04
RIVER 3 CH 357 DS 2 35.99
RIVER 1 CH 574 DS 3 42.20
RIVER 4 CH 133 DS 3 42.20

Note: Refer Appendix D for location of rivers and reaches.

Table 10 - HEC-RAS Flow Inputs - Developed Conditions

RAFTS Node

HEC-RAS River/Reach

Q100 Flow (m3/s)

RIVER 1 CH 1566 DEV 4 14.40
RIVER 1 CH 930 DEV 9 20.96
RIVER 2 CH 308 DEV 3 3.04
RIVER 3 CH 357 DS 2 35.99
RIVER 1 CH 574 DS 3 42.20
RIVER 4 CH 133 DS 3 42.20

Note: Refer Appendix D for location of rivers and reaches.
6.2.2 Roughness

Modelled roughness values were adopted from WMA Water, 2017 and confirmed by way of
field inspection. Modelling assumed the following Mannings ‘n’ values:

e (.07 for lightly vegetated watercourses;
e 0.04 for general overbank areas and unvegetated watercourses; and
o 0.033for the proposed open channel at the site’s south, being consistent with short grass.

6.2.3 Boundary Conditions

Consideration was given to adopting the Hunter Water regional flood level as a downstream
boundary condition. However, with reference WMA Water, 2017, a lower value was adopted to
not misconstrue local flood behaviour.

A fixed tailwater condition was applied to the Lochinvar Creek Tributary near the northern end
of Cantwell Road. Known water surface levels were adopted from flood mapping appended
the Lochinvar Creek Flood Study (WMA Water 2017) as follows:

e 100-year ARI-RL 24.0m AHD; and
e Probable Maximum Flood — RL 28.0m AHD.

The corresponding flood maps from WMA, 2017 are appended fo this report (Appendix C).
6.3 EXISTING FLOOD BEHAVIOUR

Existing flood extents and levels are provided in Appendix C. Extents are generally consistent
with WMA Water, 2017.

Existing culvert structures in Wyndella Road were modelled without blockage. Modelling
confirmed that Wyndella Road’s northern culverts are undersized, with overtopping of Wyndella
Road subject to the 100-year ARI design flood. The existing DN525 culverts create a constriction
which elevates upstream flood levels on Lot 225 DP 246447. This is an important result which
identifies a need to address Wyndella Road'’s existing drainage regime.
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Similarly, Wyndella Road’s southern culverts were also found to overtop subject to a peak 100-
year ARI design flow. This is consistent with WMA Water, 2017 which observed that Wyndella
Road South overtops in a 2% AEP event.

Runoff from the New England Highway's culverts was not modelled under existing conditions. As
noted in Section 2.3, the cafchment’s flowpath is poorly defined and not conducive to 1-
dimensional flood assessment. Notwithstanding, modelling identified significant overbank flow
into Lot 1 DP741330 which is consistent with anecdotal evidence and ground-truthing.

6.4 DEVELOPED FLOOD BEHAVIOUR

Developed flood extents and levels are provided in Appendix C. From Appendix C the following
outcomes are evident:

¢ The retained tributary of Lochinvar Creek adequately contains the 100-year ARl peak
flood without overtopping of roads or embankments;

o All proposed lots have adequate freeboard to the 100-year ARI flood. The most affected
lot, being lot 1010, has approximately 0.9m of freeboard to the 100-year ARI flood which
substantially exceeds Council's minimum requirement of 0.5m;

e The proposed channel in the site's south sufficiently contains the 1% AEP flood with
freeboard in accordance with Council’'s MOES. Consistent with existing conditions,
overbank flows occur within Lot 1 DP 741330 which create a downstream boundary
condition for the proposed channel;

o Upgraded culverts under Wyndella Road (south) serve to reduce upstream flood extents
within Lot 223 DP 246447. This is an expected result given the existing culverts are
undersized with respect to 100-year ARI flows; and

e Thereis no observable impact to downstream flood extents or velocifies.

These outcomes confirm that the proposed development is compatible with Maitland City
Council's Manual of Engineering Standards and the NSW Floodplain Development Manual.

6.5 TRUNK DRAINAGE INFRASTRUCTURE

HEC-RAS flood modelling was used to size and analyse frunk drainage infrastructure.
Consideration was also given to redirection of catchment from the existing northern Wyndella
Road culverts vial proposed piped drainage infrastructure. These are detailed in Sections 6.5.1
t0 6.5.2.

6.5.1 Wpyndella Road Culverts (South)

Corroborated by this study, the Lochinvar Urban Release Area Flood Study (ADW Johnson, 2015)
justifies upgrades to the existing circular culverts in Wyndella Road. HEC-RAS was used fo size
culverts to safely convey the 100-year ARI peak flowrate as derived from XPRAFTS modelling
(Section 5). The design blockage factor for each structure was deemed to be 0.25 in
accordance with Australion Rainfall & Runoff's Blockage of Hydraulic Structures (2019).
Blockages were directly applied uniformly from the culverts’ invert within HEC-RAS.

Table 11 presents indicative sizing and hydraulic performance of the proposed Wyndella Road
Culverts.
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Table 11 - Wyndella Road Culvert Details

Qioo 14.4 m3/s
Design Levels 33.30m AHD (upstream invert)

35.25m AHD (roadway)
Culvert configuration 6x1.5m (W) x0.9m (H) RCBC
Tail Water Level 34.3 m AHD (proposed)

34.84 m AHD (existing)
Freeboard (m AHD) 0.95m (to roadway)

It noted that the culvert sizing reported herein is illustrative only. It is recommended that sizing is
reviewed at detailed design, subject to confirmation of roadway levels and watercourse
hydraulics. Similarly, it is noted that a bridge structure or alternate culvert configuration should
not be precluded subject to hydraulic capacity assessment.

Finally, it is acknowledged that culvert upgrades would occur in conjunction with the New
England Highway/Wyndella Road intersection upgrades which are beyond the scope of this
report.

6.5.2 Road MCO08 Culverts

Stage 10 of the proposed development will be serviced by a cul-de-sac road (MCO08) crossing
the Lochinvar Creek tributary. HEC-RAS was used to size culverts to safely convey the 100-year
ARI peak flowrate as derived from XPRAFTS modelling (Section 5). The design blockage factor
for each structure was deemevaed to be 0.25 in accordance with Australian Rainfall & Runoff’s
Blockage of Hydraulic Structures (2019). Blockages were directly applied uniformly from the
culverts’ invert within HEC-RAS.

Table 12 presents indicative sizing and hydraulic performance of the proposed road MC08
culverts.

Table 12 - Road MCO08 Culvert Details

Property Value
Qioo 21.0 m3/s
Design Levels 31.10m AHD (upstream invert)
32.95m AHD (roadway)
Culvert configuration 6 x1.5m (W) x0.9m (H) RCBC
Tail Water Level 32.65 m AHD (proposed)
Freeboard (m AHD) 0.30m (to road)
0.92m (to lot)

It noted that the culvert sizing reported herein is illustrative only. It is recommended that sizing is
reviewed at detailed design, subject to confirmation of roadway levels and watercourse
hydraulics. Similarly, it is noted that a bridge structure or alternate culvert configuration should
not be precluded subject to hydraulic capacity assessment.,

6.5.3 Wyndella Road North Catchment

As noted in Section 4, Wyndella road will be regraded southwards to render the existing northern
culverts obsolete. The existing culverts receive a catchment of approximately 12.6 Ha
corresponding to a 100-year ARI peak flow of 3.0 m3/s. This catchment is to be integrated with
the Wyndella Road piped drainage network which reports to the Lochinvar Creek tributary.
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The Wyndella Road piped drainage network was modelled in 12d using AR&R 1987 rational
method procedures for peak flow estimation. Modelling assumed a 1.5 x 3.0m RGSIP positioned
in the existing low point with a blockage factor of 50%. Modelling assumed RCP piped drainage
on the western (low) side of Wyndella Road with pipe sizes ranging from DN?00 at the upstream
and increasing to DN1200 downstream of the existing sewer rising mains.

Hydrologic and hydraulic analysis confirmed that the proposed inlet can accept the 100-year
ARl peak flow with allowance for blockage. Modelling also confirmed that the piped drainage
network, in conjunction with overland flow in Wyndella Road, can convey the 100-year ARl peak
flow with no overtopping of verges or private lofs.

To provide further contingency, a swale is proposed on the eastern side of Wyndella Road
between the existing northern and southern culverts. Whilst the swale has been proposed to
protect the Wyndella Road pavement from a small rural upstream catchment, it would also
receive overflows from the proposed RGSIP in a blocked-pipe scenario.

6.6 RARE AND EXTREME FLOOD EVENTS

Probable Maximum Precipitation (PMP) is defined by the World Meteorological Organization
(1986) as ‘the greatest depth of precipitation for a given duration meteorologically possible for
a given size storm area at a particular location at a particular time of year' (BOM 2003). The PMP
does not represent a readlistic event, with an estimated exceedance probability of one-in-ten
million for a catchment of the subject’s size (Lauenson and Kuczera 1999). However, it is of
interest in the context of flood emergency and response planning, as well as risk assessment.

The PMP rainfall for the subject site was estimated using the Bureau of Meteorology’s
Generalised Short-Method (GSDM) for durations ranging from fiffeen minutes to six hours.
XPRAFTS was used to estimate peak PMP flows. The PMP catchment loss model was consistent
with Section 6.2 as staftistically-dependent loss models are generally discouraged (AR&R 2019).

Probable Maximum Flood (PMF) extents were modelled in HEC-RAS by routing the estimated
PMP flows through the developed terrain model. Predicted PMF extents are presented in
Appendix C. Key outcomes in relation to rare and extreme flooding are summarised in Section
6.6.1 10 6.6.2.

6.6.1 Flood Affectation

From Appendix C it can be seen that all lots are free of the PMF envelope with the exception of
seven (7) lots located south of the Lochinvar Creek Tributary. This is an important result which
confirms that refuge-in-place is possible for 97% of dwellngs and that the proposed
development does not create a substantial population at risk.

The NSW Flood Risk Management Guide FBO3 identifies flood hazard thresholds ranging from H1
to H6 depending on peak velocity and depth. The general flood hazard vulnerability curve is
shown in Figure 13. It is noted that categories H1 to H4 correspond to low hazard and H5 to Hé
correspond to High Hazard when mapped against the Floodplain Development Manual 2005.
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Figure 13 - General Flood Hazard Vulnerability Curve.
(Source: Department of Planning and Environment 2022)

Velocity-depth values for the seven PMF-liable lots are noted in Table 13. Hydraulic hazard for
each lot has been calculated from Figure 6.

Table 13 - PMF Hydraulic Hazard

Lot Peak Depth Peak Velocity Peak Velocity- Hydraulic
(m) (m/s) Depth! (m2/s) Hazard
1010 0.3 1.8 0.54
1009 0.1 1.3 0.13
1006 0.4 0.6 0.24
1005 0.6 0.6 0.36
1004 0.4 0.6 0.24
1003 0.4 0.6 0.24
1002 0.1 0.6 0.06

1. Excludes setback and batter areas.

From Table 13 it is seen that each of the PMF-liable lofts is less considered to be low hazard (less
than H4). Importantly, all lots are less than hazard classification HS, being the threshold at which
buildings require special engineering design and construction. Additionally, low velocities
confirm that each of the seven lots are located outside of the floodway.

Modelling indicates that the proposed Road MCO08 culverts would be overtopped by the PMF,
inundating Roads MC07 and MCO08. This is an expected result given that peak flows through the
MCO08 culverts are estimated in the order of ten times greater than the 100-year ARI peak flow.

Modelling indicates substantial inundation of downstream lots 1 DP 741330 and 11 DP 1219648.
This is expected given their liability to the 100-year ARI flood envelope which, as noted in Section
6.4, is not attributed to the proposed development.

Modelling of PMF flows through the road and piped drainage network is beyond the scope of
this assessment.
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6.6.2 Flood Emergency Response
As noted in Section 6.6, the Probable Maximum Flood is conventionally used as a tool for
emergency response planning. Flood Emergency response planning was examined by the
Lochinvar Flood Study (2019). WMA Water Identified that, under existing conditions, Wyndella
Road and sections of the New England Highway would be inundated by the PMF. Modelling
also indicates that the proposed cul-de-sac road MC08 would be overtopped.

Accordingly, a secondary emergency access has been provided from MCO08's turning head to
the southern end of Wyndella Road. The Lochinvar Flood Study does not identify the New
England Highway as being cut off to the east of Wyndella Road, providing an evacuation route

to the east (Figure 14).
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Figure 14 - Emergency Response Classification.

(Source: WMA Water, 2019)

Whilst lots to the north of the Lochinvar Creek Tributary are noft liable to the PMF, each of the
site’s north-south roads may be utilised as a rising escape route. Wyndella Road is also

considered fo provide a rising escape route.
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7.0 Water Quality

The quality of the stormwater discharging from the development was determined using the
Model for Urban Stormwater Improvement Conceptualisation (MUSIC). The MUSIC model was
used to simulate pollutant source elements for the proposed development and the tfreatment
of the pollutant loading using treatment devices.

Al MUSIC MODELLING PARAMETERS

7.1.1 Rainfall and Evapotranspiration

Rainfall data from Tocal, Paterson weather station was input into the MUSIC model. Paterson is
situated 30km west of the subject site and suitably reflects local conditions. Six-minute rainfall
information for the year of 1989 was analysed and deemed to be a reasonable representation
of the average yearly rainfall and rainfall event distribution. A comparison of Paterson’s 1989

rainfall with the long-term averages for Paterson is presented in Table 14 below.

Table 14 - Comparison of Paterson Rainfall Data

Data suite Paterson1989 Paterson Long-term Average
Annual rainfall (mm) 904.6 940.3
Annual days of rainfall 89 89.9

It can be seen from Table 14 that the rainfall and number of rainfall days for Paterson in 1989
was comparable with the annual averages taken for the 50-year period from 1967 to 2018. The
annual rainfall and evapotranspiration fime series graph for Paterson in 1989 is shown in Figure
15.
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