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Executive Summary

ADW Johnson was commissioned by Aventus Property Group to prepare a Water Cycle
Management Plan (WCMP) for a proposed bulky goods development, located within Lot
102 DP 1209157, 11 Bryant Drive, Tuggerah (the site). The preparation of this management
plan has been undertaken to accompany a Development Application required for the
proposed development.

Drainage works are currently earmarked for the subject site as part of Council’s section 7.11
contributions plan for the Tuggerah area. Whilst not strictly being in accordance with the
proposed 7.11 plan, it was shown that a design of a box culvert could provide a similar
outcome and meet the intent of the contributions plan. The proposed box culvert is to be
utilised as an emergency overland flow route for larger flooding events impacting on Bryant
Drive.

DRAINS modelling has been completed to ensure that the post developed flows are
adequately attenuated back to pre-developed levels for all outlet locations. It was found
that based upon the site grading and redistribution, four (4) out of the five (5) post
developed catchments did not require a detention structure as post developed flows were
less than or equal to pre developed flows. Modelling indicates that an underground tank
with approximately 445m3 of storage was required to adequately attenuate flows from the
main catchment.

MUSIC modelling was completed to show compliance with Council's water quality targets.
Itis noted that full water quality treatment was not provided on a number of the catchments
as they will be catered for in future regional works provided by Central Coast Council.

The main catchment was modelled using MUSIC and it was found that a treatment train of
GPT's, litter baskets and a “Jellyfish” filter adequately treated runoff to Council’s standards.

Further MUSIC modeling was undertaken to ensure the flow regime entering an existing EEC
area was maintained post development. The analysis indicates that the site can be graded
to ensure the flow regime is maintained and water quality targets can be met.

Council’s regional flooding maps indicate that the site is subject to flooding during the 1%
AEP storm event. A review of the site survey indicates that the majority of the existing site is
currently above the 1% AEP flood level and the proposed grading of the site will lift the
proposed development even higher, ensuring compliance with Council’s floodplain
management guidelines.

An erosion and sedimentation control plan has been completed for the proposed
development to minimise the risk of erosion to disturbed areas and limit the transport of
sediments from the site fo downstream waterways during the construction period.
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1.0 Introduction

ADW Johnson was commissioned by Aventus Property Group to prepare a Water Cycle
Management Plan (WCMP) for a proposed Bulky Goods development, located within Lot
102 DP 1209157, 11 Bryant Drive, Tuggerah (the site). The preparation of this management
plan has been undertaken to accompany a Development Application required for the
proposed development.

It is noted that this report has been prepared to address the requirements of Stage 1 of the
development only. Further information will be provided under separate cover when
required for Stage 2.

This report documents the means of stormwater detention, treatment and disposal from the
proposed development in accordance the Central Coast Council (CCC) requirements
current at the time of writing this report.
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2.0 Site Description

The subject site, as depicted in Figure 1 below, is located within Lot 102 DP 1209157, 11 Bryant
Drive, Tuggerah. The site has an area of approximately 5.6ha.

The subject site is bound to the north by Lake Road and existing residential development,
to the east by existing mixed use properties, to the south by existing commercial
development and to the west by Bryant Drive and the existing Tuggerah Super Centre.

The western portion of the site consists largely of an asphalt overflow carpark associated
with the existing Super Cenftre, whilst the eastern portion is largely undisturbed open grasses
and vegetation. A small open grassed area, associated with a previous residential dwelling,
exists on the Bryant Drive frontage of the site.

The existing carpark largely grades toward Bryant Drive and slopes in the order of 1-2%. Flows
generated within the carpark sheet flow to a series of dish drains located within low points
running east west. The flows are then captured by a series of stormwater pits and conveyed
to the stormwater network in Bryant Drive before ultimately being discharged into an open
channel on the corner of Bryant Drive and Lake Road.

The western portion of the site consists of a series of small open channels before flattening
out into open plains with slopes in the order 0.5-0.7%. A relatively large area of Endangered
Ecological Community (EEC) is present in the south east corner of the subject site. It is noted
that this EEC will not be disturbed by any works associated with Stage 1 of the development.

The existing site and infrastructure can be seen in Exhibit 1.
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3.0 Council Requirements

The proposed development is to comply with the following CCC documents:

e CCC - Civil Works Specification Design Guideline 2018;
o CCC - Wyong Development Control Plan 2013.

The CCC - Civil Works Design Guideline outlines the requirements for fractions impervious for
the various catchments and subcatchments used in the modelling of the proposed
subdivision. Additionally, the Civil Works Design Guideline outlines the various requirements
for the design of both the stormwater detention and stormwater quality requirements for
the development.

3.1 CCC REGIONAL STORMWATER WORKS

During a Pre-DA meeting held at Central Coast Council (Wyong Shire) offices, Council
indicated that the subject site, and adjacent catchments, are subject to future stormwater
conveyance and quality works under a contributions plan.

A review of the relevant contribution plan indicates that Council is proposing to construct
an open channel system along the northern and eastern boundaries of the subject site. This
open channel will be capable of conveying the 20% AEP storm event and caters for both
the subject site and upstream catchments.

The open channels will discharge into a proposed stilling pond which is located within Stage
2 of the subject site. The stilling pond then spills info a wetland located on the adjacent,
Council owned property.

It is noted that a portion of the proposed contributions works severely impact on the EEC
community in the south east corner of the site and would likely result in the removal of all
vegetation associated with this area.

Despite these works being proposed to cater for the subject site, based upon the proposed
grading of the development and the likely impact to the EEC, it is considered that it is more
appropriate for the majority of Stage 1 of the development to provide its own stormwater
detention and water quality treatment and discharge to Bryant Drive.

The proposed development footprint will impact on the land earmarked for drainage
infrastructure under the conftributions plan, however design works have been undertaken
to provide a new system to provide a similar outcome to the contributions plan. The
proposed design is discussed further in Section 8. It is noted, that the proposed solution will
not involve land acquisition by Council, thereby removing these costs.

Any potential future works undertaken on the subject site as a part of Stage 2 will consider
the contributions plan works in further detail. It is noted that as Stage 1 will cater for itself, the
confributions works will likely decrease as the contributing catchment has become smaller.

3.1.1 Regional Flooding / Overland Flow Path

The Central Coast Council flood mapping tool outlines that the fringe of the site is impacted
by regional flooding, however through additional correspondence with council, it was
discovered that in exireme flood events water overtopping Bryant Drive is currently
conveyed through the adjoining property, 19-21 Bryant Drive, and onto the subject site.
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Council requires that the abovementioned box culvert system is designed to have the
capacity to convey these flows in an emergency situation. The conveyance of these flows
is discussed further in section 8.
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4.0 Objectives

4.1 CONCEPT STORMWATER DESIGN

A concept stormwater design is required to demonstrate that stormwater runoff can be
effectively and efficiently conveyed from the proposed subdivision to the existing
downstream infrastructure and receiving waters. The stormwater design is required to
consider adjacent properties and ensure no nuisance runoff occurs onto the existing
properties.

4.2 STORMWATER QUANTITY

The pit and pipe network needs to cater for the minor storm event (5% AEP) without any
surcharging within the system and minimising flow widths and ponding. The overland flow
paths need to cater for the major storm event (1% AEP) with freeboard to adjacent
habitable floor levels.

The purpose of this study is to limit post-development critical peak flows to less than or equal
to existing flows all storm events up to and including the 1% AEP.

4.3 STORMWATER QUALITY / WATER SENSITIVE URBAN DESIGN

The stormwater drainage system must effectively remove the nutrients and gross pollutants
from the site prior to the runoff entering the existing downstream waterways.

The stormwater design for the proposed subdivision is to adopt Water Sensitive Design
(WSUD) principles throughout the development to promote sustainable and integrated land
and water resource management.

The guidelines for stormwater quality treatment objectives are expressed as mean annual
reductions of pollutant loads. The target objectives were obtained from Table 11.1 in the
CCC Civil Works Guideline.

Table 1 - Stormwater Treatment Objectives
Pollutant Stormwater Treatment Objectives

Suspended Solids 80% retention of the average annual load
Total Phosphorus 45% retention of the average annual load
Total Nitrogen 45% retention of the average annual load

90% reduction in the post development average annual load for

Litter pollutants greater than 5mm in diameter

4.4 FLOODPLAIN MANAGMENT

Floodplain  management requirements are outlined in Chapter 3.3 of the Wyong
Development Control Plan 2013. Chapter 3.3 documents the minimum requirements for a
development to ensure that any issues relating to flooding are adequately addressed. The
aim of this report is to show that the proposed development complies with all floodplain
management requirements.
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4.5 EROSION AND SEDIMENTATION CONTROL

Erosion and sedimentation control measures need to be implemented during any
construction activities on the proposed subdivision to minimise the risk of erosion to disturbed
areas and limit the transport of sediments from the construction site to downstream
drainage.
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5.0 Concept Stormwater Design

The proposed stormwater system contains a combination of conventional pit and pipe
networks and WSUD elements to effectively convey stormwater runoff to the existing
downstream infrastructure.

Flows generated within the carpark areas are proposed to be captured by a series of pits
located within the carpark areas and conveyed by an underground pipe system to the
existing infrastructure in Bryant Drive. Flows generated on the roofs of the proposed buildings
are to be captured by downpipes which will be connected directly to the carpark network.

Based upon the conceptual grading, there will be a number of different discharge locations
for the development, each of which is discussed in further detail below.

The concept stormwater design can be seen in Exhibit 2 whilst the proposed catchments
can be seen in Exhibit 3.

5.1 CATCHMENT 1 - BRYANT DRIVE NORTH

The largest proposed catchment discharges to the existing stormwater system within Bryant
Drive at the northern edge of the subject site.

The Bryant Drive North catchment is approximately 1.9ha in area and drains the vast
majority of the proposed development. The catchment generally grades in a westerly
direction towards Bryant Drive with flows being captured by a series of stormwater pits.

For the purposes of the modelling, Catchment 1 is required to be split info two (2)
subcatchments, being Catchment 1A and 1B. All flows generated in Catchment 1A will be
conveyed to an underground detention tank before discharging fo the existing network in
Bryant Drive. Flows generated within Catchment 1B will not be conveyed to the detention
tank, with Catchment 1A being over detained to cater for this area.

Flows generated within Catchment 1A will be conveyed through a GPT prior to entering the
detention tank, with flows then entering a Jellyfish filter system after leaving the tank. Flows
captured in Catchment 1B will be treated by a series of litter baskets contained within the
surface inlet pits.

Modelling details can be seen in Sections 6 and 7.

5.2  CATCHMENT 2 - BRYANT DRIVE SOUTH

The existing Catchment 2 is much larger than the proposed catchment and therefore the
peak post developed flows are less than the peak pre developed flows. Accordingly, it is
not required to provide stormwater detention within this catchment.

Stormwater quality within Catchment 2 will be achieved through the use of litter baskets

within the surface inlet pits, with catchment 1 being over treated to ensure Council targets
are met for Catchment 1 and 2 combined.
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5.3  CATCHMENT 3 - LAKE ROAD

Based upon the existing surface levels and the proposed grading surface, a portion of the
proposed carpark located within the ‘finger’ adjoining Lake Road will drain to the existing
network within Lake Road.

Similar to Catchment 2, the existing Catchment 3 is much larger than the proposed
catchment and therefore stormwater detention is not required.

Given the size of this catchment, and the fact it will sheet flow to Lake Road, it is considered
that water quality treatment is not required.

5.4  CATCHMENT 4 - STAGE 2

Catchment 4 includes a portion of the proposed development as well as a portion of the
Stage 2 land. Two (2) outlets will be provided into the stage 2 land, where the flows will be
conveyed to existing flow paths.

The first outlet will be located on the alignment of the contributions plan drainage channel
and will convey flows from a small portion of the development, along with flows from
upstream properties. The design of this system is discussed further in section 8.

The second outlet discharging into Stage 2 will be provided in a similar location to an existing
headwall, with all discharge being directed to the existing open channel. Similar to
Catchments 2 and 3, the existing catchment is much larger than the post developed
catchment and therefore stormwater detention is not required.

As per Catchment 3, this outlet will be catered for in the future regional works and therefore
it is considered that the catchment does not need to meet Council’s water quality targets.
Despite this, in order to ensure gross pollutants are captured prior to entering the
downstream waterways, it is proposed to provide litter baskets within all surface inlet pits.

5.5 CATCHMENT 5 - EEC

As mentioned in Section 2.0, a cluster of EEC exists in the south eastern corner of the subject
site. Whilst no works within Stage 1 of the development will have a direct impact on the EEC,
the development will alter the existing flow regime draining to this area.

In order to ensure the existing flow regime is followed as closely as possible, the site has been
graded to direct a similar volume of flows to the EEC in developed conditions. Flows will be
discharged via a stabilised headwall before being frapped by a large level spreader which
will spread the flows out to mimic the existing flow conditions.

A gravel base will be provided on the level spreader to allow for infiltration of flows to ensure
groundwater flows are recharged. It is noted that the existing site soils are clay and that
infiltration is unlikely to occur in meaningful amounts during both existing and developed
conditions.

A Jellyfish filter system will be provided prior to this outlet to ensure that water quality targets
are met for any stormwater being conveyed to the EEC.

Modelling of the EEC flows can be seen in Section 7.4 whilst the proposed outlet
configuration can be seen in Exhibit 4.
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6.0 Stormwater Quantity

The proposed development is required to limit post-development critical peak flows to less
than or equal to existing flows for all design storms for all storm events up to and including
the 1% AEP.

6.1 MODELLING

The quantity of required storage to reduce the post developed discharge from the site to
less than or equal to the existing discharge for various storm events was analysed using the
‘DRAINS’ software, which uses the runoff routing method.

6.1.1 Catchment Data
Catchment data for the existing site was based upon the detail survey and current site
conditions, whilst the data for the developed site was based upon council’s guidelines and

the proposed development layout.

The pre development catchment boundaries can be seen in Exhibit 1, whilst the catchment
parameters can be seen in Table 2 below.

Table 2 - Pre Development Catchments
Catchment Total Area (ha) % Impervious Impervious Area (ha) Pervious Area (ha)

Catchment 1 1.05 80 0.84 0.21
Catchment 2 0.44 90 0.40 0.04
Catchment 3 0.11 10 0.01 0.1
Catchment 4 2.16 25 0.54 1.62
Catchment 5 1.69 10 0.17 1.52
Total 5.45 - 1.96 3.49

The post development catchment boundaries can be seen in Exhibit 2, whilst the
catchment parameters can be seen in Table 3 below.

Table 3 - Post Development Catchment and Subcatchment Areas

Catchment Total Area % Impervious Impervious Area Pervious Area
(ha) (ha) (ha)
Cafchment TA 1.57 90 1.41 0.16
Cafchment 1B* 0.09 90 0.08 0.01
Catchment 2 0.43 95 0.41 0.02
Catchment 3 0.06 90 0.05 0.01
Catchment 4 2.08 50 1.04 1.04
Catchment 5 1.22 45 0.55 0.67
Total 5.59 - 3.47 2.12

* Catchment 1B outlets to the same location as 1A, however does not enter the OSD tank.
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6.1.2 Model Parameters and Rainfall Data

As per the new CCC civil design guideline, model parameters were based upon AR&R and
experience on similar sites. The following parameters were adopted for the DRAINS model:

e Pervious depression storage = 5mm;
e Impervious depression storage = Tmm;
e Soil Type = 3;

e Antecedent Moisture Condition = 3.

Rainfall data for the site was sourced from the Bureau of Meteorology whilst times of
concentration for each catchment were based upon the kinematic wave equation. A
screenshot of the DRAINS model can be seen in Appendix A.

6.2  RESULTS

In accordance with Council's requirements, modelling was undertaken to demonstrate
compliance of post development flows being less than or equal to the pre development

flows.

The results of the DRAINS modelling can be seen in Table 4 below.

Table 4 — DRAINS Results
ARI Event Pre Development Post Development Flow Post Development Flow

(Year) Flow (m3/s) Without Detention (m3/s) With Detention (m?3/s)
Catchment 1
20% 0.42 0.67 0.41
10% 0.47 0.76 0.46
5% 0.54 0.87 0.51
2% 0.59 0.94 0.56
1% 0.66 1.04 0.65
Catchment 2
20% 0.18 0.17 n/a
10% 0.20 0.20 n/a
5% 0.23 0.23 n/a
2% 0.25 0.25 n/a
1% 0.28 0.28 n/a
Catchment 3
20% 0.04 0.02 n/a
10% 0.05 0.03 n/a
5% 0.05 0.03 n/a
2% 0.06 0.03 n/a
1% 0.07 0.04 n/a
Catchment 4
20% 0.78 0.78 n/a
10% 0.89 0.89 n/a
5% 1.04 1.04 n/a
2% 1.15 1.13 n/a
1% 1.29 1.27 n/a
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Catchment 5
20% 0.56 0.44 n/a
10% 0.64 0.50 n/a
5% 0.76 0.58 n/a
2% 0.82 0.62 n/a
1% 0.92 0.70 n/a

As it can be seen from Table 4 above, the peak post developed flows are less than or equal
to the peak pre developed flows without the provision of stormwater detention for
Catchments 2-5. Catchment 1 however, requires a stormwater detention tank in order
adequately attenuate the peak flows. The tank parameters can be seen in Table 5 below.

Table 5 - Tank Parameters

Tank Parameter Detail

0.15m H x 1.40m W cut out —IL RL Om*

Outlet Controls
Weir (top of control pit wall) = 0.5m length - IL RL 0.85m

Tank Surface Area 305m?

Tank Depth 1.0m

Maox Water Depth (1% AEP Event) 1.0m
Total Storage at 1% AEP Stage 305m3

* Levels are relative to the botftom of the tank. R.L's to AHD to be provided at CC stage.

It is anticipated that the proposed tank will be constructed as a concrete structure, however
this is to be confirmed at the CC stage of the project.
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7.0 Water Quality/Water Sensitive Urban Design

The proposed stormwater system, as detailed in Section 5.0, uses a combination of pit and
pipe networks and water sensitive urban design elements to convey stormwater runoff from
the site. It is infended to use a combination of treatment devices within the drainage system
to remove nutrients and sediments from the stormwater prior to the runoff leaving the site.

A TREATMENT DEVICES

The stormwater design for the proposed subdivision proposes to use a combination of
conveyance, and end of line controls to freat the stormwater runoff from the site. The
treatment frain will be modelled for demonstration of compliance with CCC’'s key
objectives.

Conveyance

The low flows will be conveyed through a GPT which will be the conveyance control used
to treat the stormwater. The GPT is the primary pollution control device in the tfreatment train
after the stormwater is conveyed via the pit and pipe network. The GPT will primarily remove
litter, large debris and the nutrients attached to particles. The GPT will be in the form of a
Humegard (or approved equivalent) and litter baskets.

End of Line

It is proposed to provide a stormwater 360 “Jellyfish” filter device at the end of the tfreatment
train to provide tertiary treatment to flows prior to them leaving the site.

7.2 MODELLING

The software used for the water quality modelling is MUSIC. This program is well regarded as
industry best practice for analysis of the effectiveness of tfreatment mechanisms on the
quality of stormwater runoff from a development site of this size.

The MUSIC model parameters were adopted using the MUSIC-LINK feature, whilst treatment
node parameters were based upon a combination of Council’s guidelines and information
provided by individual device providers.

The MUSIC-LINK report can be found in Appendix B.

7.2.1 Catchment Data

The MUSIC catchments were based upon the proposed architectural layout and grading.
A summary of the catchment parameters can be seen in Table é overleaf.
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Table 6 - Post Development Catchment and Subcatchment Areas

Catchment Sub Total % Impervious Pervious Area
Catchment Area (ha) Impervious Area (ha) (ha)
1A Roof 0.26 100 0.26 0.00
Catchment 1 1A Road 1.31 90 1.18 0.13
1B Road 0.09 90 0.08 0.01
Roof 0.17 100 0.17 0.00
Catchment 2 Road 0.26 95 0.25 0.01
Roof - - - -
fch T
Catchment 3 Road - - - -
Roof 0.58 100 0.58 0.00
Catchment 4 Road 0.39 85 0.39 0.06
Roof 0.18 100 0.18 0.00
Catchment 5 Road 0.18 85 0.15 0.03
7.3 RESULTS

In accordance with Council requirements, modelling has been undertaken to demonstrate
compliance with water quality objectives for stormwater runoff from the proposed
development prior to discharge of stormwater into the downstream waterways.

As discussed in Section 5.0, Catchments 3, 4 and 5 are to be catered for in the future
regional Council works and therefore they are not required to meet Council’s water quality
targets. Litter baskets will be provided within all pits within these catchments to ensure no
gross pollutants enter the downstream waterways.

Catchment 1 has been over freated to cater for Catchment 2 which will be provided with
litter baskets only.

The results of the modelling for the combined Catchments 1 and 2 are shown in Table 7
below.

Table 7 - Pollutant Loads and Reductions
Catchments 1 & 2

Pollutant Without Treatment  With Treatment Modelled Target
(kg/yr) (kg/yr) Reduction (%) Reduction (%)
1SS 6660 1060 84.1 80
TP 11.8 5.15 56.4 45
N 56.2 30.3 461 45
GP 589 6.12 99 90

From Table 7, it can be seen that the MUSIC modelling indicates that the proposed
treatment train complies with council’s water quality targets. A screenshot of the MUSIC
model can be seen in Appendix B.
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7.4  EEC FLOW REGIME

As mentioned in Sections 2.0 and 5.5, a cluster of EEC exists in the south eastern corner of
the subject site. Whilst no works within Stage 1 of the development will have a direct impact
on the EEC, the development will alter the existing flow regime draining to this area.

To ensure the development does not have an adverse impact on the area of EEC, MUSIC
modelling was undertaken to determine the total flows draining to the EEC area in both the
pre developed and post developed scenarios. The results of the modelling can be seen in
Table 8 below.

Table 8 - EEC Flows

Catchment Tok(:l::)rea % Impervious Flow (ML/yr)
Predeveloped 1.2 10 5.22
Post Developed 0.71 50 5.40

It can be seen from Table 8 above that the post developed flows discharging to the EEC
area closely mimic the pre developed flows.

In addition to maintaining flows to the EEC, further MUSIC modelling has been undertaken
to ensure that flows discharging to this area also meet Council’s water quality targets. As
mentioned in section 5.5 it is proposed to provide a Jellyfish filter system prior to flows
discharging. The results of the MUSIC modelling can be seen in Table 9 below.

Table 9 - Pollutant Loads and Reductions
Catchments 5

Pollutant Without Treatment  With Treatment Modglled Target
(kg/yr) (CCID) Reduction (%) Reduction (%)
TSS 637 42.9 93.3 80
TP 1.31 0.52 60.2 45
™ 8.75 4.49 48.7 45
GP 96.3 2.97 96.9 90

A catchment plan showing the proposed catchments to the EEC area can be seen in
Exhibit 3 along with the MUSIC modelling results.

Further information surrounding the ECC area is contained within the Ecology report,
prepared by AEP.
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8.0 Regional Stormwater Conveyance

As mentioned in Section 3.1, the subject site and adjacent catchments are subject to future
stormwater conveyance and quality works under Wyong district Conftributions Plan No.1.
Whilst the water quality control measures proposed under the contributions plan are not
impacted by the development, the stormwater conveyance channel along the northern
boundary of the subject site, proposed under the plan, is proposed to be varied as part of
the development layout.

8.1 CONTRIBUTIONS PLAN

A review of the contribution plan No.1 indicates that Council is proposing fo construct an
open channel system along the northern and eastern boundaries of the subject site. This
open channel will be capable of conveying the 20% AEP storm event and caters for both
the subject site and upstream catchments.

To further understand the intent of the proposed conveyance channels, a review of the
underlying stormwater report used to inform the conftributions plan was undertaken. The
report, prepared by Webb McKeown in 2000, outlines a number of constraints, and
subsequent options for the conveyance and treatment of stormwater in the Tuggerah
industrial area.

In regards to the channel proposed along the northern boundary, the Webb McKeown
report outlines the provision of a concrete based channel with grass lined batters capable
of conveying the 20% AEP flows. The channel is to be within a 10m — 20m strip of land to be
dedicated to Council. The catchment for the proposed channelis notated as “Building Pad
2" which encompasses part of the subject site and a number of adjoining properties.

It is noted that the channel is proposed to be provided in between future building pads 1 &
2, both of which are to be filled up to approximately 1.5m above the invert of the channel.
Whilst the report outlines that the channel has been designed to convey the 20% AEP flows
(with the provision of 300mm freeboard) it is noted that the report does not indicate how
flows in excess of the 20% AEP event are conveyed. Despite this, considering the channel is
cut in between the proposed building pads, it is expected that flows in excess of the 20%
AEP will be conveyed between the building pads until the capacity of this cross section is
breached and flows spill on to the building pads themselves. The contributing catchments
and channel design can be seen in Exhibit 5.

An important item that is not considered within the existing report, is how to deal with the
complications of staged construction of the future building pads. It is noted that should the
channel be constructed as part of this development, but prior to the filling of the properties
fronting Lake Road, the channel will be unable to convey the flows generated by these
properties in the interim.

To enable the safe conveyance of flows up to, and including, the 1% AEP event without
impacting on the building pads and to enable the construction of a system capable of
meeting the intent of the conftributions plan whilst also being sympathetic to both the
proposed and future development, an alternate design has been prepared.
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8.2 REGIONAL FLOODING / OVERLAND FLOW PATH

As mentioned in section 3.1.1, council requires that the alternate box culvert design has
the capacity to convey overland flow overtopping Bryant Drive in extireme flood events.
Council requires that the culvert inlet lines up with the existing overland flow path along
the southern boundary of 19 — 21 Bryant Drive and that the inlet is subject to a 25%
blockage factor.

A review of the Flood Impact Assessment Report, prepared by SKM for the Pacific Highway
and Wyong Road intersection upgrade, indicates that the overland flow path currently
conveys water through the carpark on the southern edge of 19 - 21 Bryant Drive in the 1 in
100 year and greater flood events. An exiract of the report, showing the 1in 100-year
flood impacts can be seen in Figure 2 below.

The proposed culvert design outlined within section 8.3 will ensure that the
abovementioned council requirements are complied with.

8.3 ALTERNATE DESIGN

The alternate design, proposed to be constructed with this development, aims to not only
meet the intent of the contributions plan, but provide a safe and efficient stormwater system
capable of conveying flows up to the 1% AEP whilst also being sympathetic to both the
proposed development and existing adjoining properties.

As can be seen in Exhibit 6, it is proposed to provide a box culvert system, underneath the
proposed access road, in lieu of the open channel proposed in the contributions plan. The
culvert will be designed to convey the 1% AEP, including a 50% blockage on all pits and
pipes and provide connections to the adjoining properties. The culvert will also be designed
to ensure it has capacity to take any flows that enter the site from 19 — 21 Bryant Drive in an
extreme flood event. The following sections of the report outline the design of the proposed
box culvert.
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8.3.1 Culvert Conveyance

To determine the peak discharge required to be conveyed by the culvert, the contributing
catchment to the culvert based upon both the ultimate scenario (Lake Road and 19 — 21
Bryant Drive developed) and interim scenario (subject site developed and water
overtopping Bryant Drive) were compared.

The confributing catchments can be seen in Exhibit 6 & Exhibit 8 whilst the catchment
parameters can be seen in Tables 9 & 10 below.

Table 9. Contributing Catchment Parameters - Ultimate Scenario

Time of

Catchment UBIEL L720E % Impervious  Concentration
(ha) .
(min)
Development 0.21 90 5
Bryant Drive 0.80 90 5
Laoke Road 0.46 90 5

Table 10. Contributing Catchment Parameters - Interim Scenario

Total Area Wl el

Catchment (ha) % Impervious  Concentration
(min)
Catchment 1A 1.57 %0 5
Catchment 1B 0.09 90 5
Catchment 2 0.43 95 5
Bryant Drive 1.82 90 8

Using the abovementioned parameters, a rational method calculation was undertaken to
determine the 1% AEP flow required to be conveyed by the proposed box culvert in the
ultimate scenario.

To account for the size of the Bryant Drive catchment, the proposed OSD tank and
associated differences in hydrograph peaks a DRAINS model was prepared to determine
the peak flow in interim scenario.

The results of both analyses’ can be seen in Table 11 below.

Table 11. Rational Method Calculation

Catchment Flow (m3/s) |
Ultimate Scenario 1.03
Intferim Scenario 1.84

It can be seen from Table 11 above that the critical peak flow occurs during the interim
scenario when flows overtop Bryant Drive. It is noted that the interim peak flow calculated
is the flow approaching the pit in the low point of Bryant Drive. This pit has a 450mm diameter
pipe outlet at 0.5% which will be capable of conveying a portion of the flow. Based upon
the Colebrook White pipe capacity charts, it has been adopted that this pipe will convey
approximately 0.23 m3/s. The design flow adopted for the culvert sizing is therefore 1.61 m3/s.
A copy of the Colebrook White Chart can be seen in Appendix C.
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As required by council, a blockage factor of 25% was applied to the culvert inlet. The CLJJR/henrsTon
sizing was undertaken using the Concrete Pipe Association of Australia (CPAA) sizing charts
assuming an inlet control with 0.5m ponding at the inlet. A summary of the sizihg can be

seen in Table 12 below, whilst a copy of the CPAA chart can be seen in Appendix C.

Table 12. Culvert Sizing

Ponding Culvert Culvert Depth Capacity (m3/s)
Depth (m) Width (m) (m)
0.5 2.7 0.6 1.61
0.38 2.1 (x2) 0.6 1.61

It can be seen from Table 12 above that a 2.7m x 0.6m box culvert would be required to
convey the flows without the provision of the blockage, whilst including the 20% blockage
twin 2.1m x 0.6m box culverts would be required. Accordingly, it is proposed to provide twin
2.1m x 0.6m box culverts.

It is noted that the CPAA sizing was checked against an orifice calculation and the size was
confirmed as being adequate.

8.3.2 Culvert Levels and Flows

To ensure that 19 — 21 Bryant Drive can drain in the interim scenario, the culvert inlet is to be
provided at the base of the proposed retaining wall. Given the existing levels on site, this
results in a maximum achievable longitudinal grade of 0.3% for the proposed box culvert.

To ensure the culvert capacity, a Manning’s calculation as undertaken adopting a 4.2m
wide x 0.6m high box culvert with a Manning’s ‘n’ of 0.013 and longitudinal grade of 0.3%.
this calculation resulted in a flow conveyance of approximately 6.9 m3/s, well in excess of
the required flow.

A review of the catchments draining to the culvert in the interim scenario (excluding
overflow from Bryant Drive) reveals that a peak flow of 0.7 m3/s flow velocity of Tm/s would
be conveyed within the culvert in the minor design storm event (20-year ARI). A Manning's
calculation, adopting an ‘N’ of 0.012 and a longitudinal grade of 0.3%, reveals that the
water level within the culvert would be 140mm deep which results in a velocity of over 1
m/s. This is important as a flow velocity of 1m/s will ensure that the build-up of sediment and
other debiris is minimised, lowering the risk of blockages and minimising maintenance of the
system.

It is noted that the design flows entering the culvert will only increase in the ultimate scenario
resulting in the self-cleansing velocity being achieved more frequently.

8.3.3 Connections to Adjoining Properties

As mentioned in Section 8.1, consideration is needed to be given to the staged construction
of the proposed building pads and how this will impact on the proposed stormwater
conveyance. It is noted that this was not considered in the Webb McKeown report and,
based upon the channel design, it is considered that the adjoining properties would not be
able to drain to the channel without first being filled.

Based upon the Central Coast Council upgrade of Lake Road, the majority of the lofs
fronting Lake Road currently drain to Lake Road, with only a small portion at the rear of the
lots currently draining via sheet flow into the subject site. Given the small size of the
catchments, and their largely pervious nature, it is considered that the flow generated
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would be minimal and would likely pond in the backyards of these properties in the cdr?gﬂsfon

situation. As such, it is considered that a stormwater connection to these properties, in the
interim scenario, is not required.

To enable future connection, for these same properties once they are filed during
development, it is proposed to provide piped connections from the box culvert to the
boundary. These pipes will be capped and only used once the adjoining sites have been
filled. It is noted that, as it is unknown if the adjoining properties will be developed
individually, a pipe connection will be provided to each individual lot and these
connections will be designed to convey the 1% AEP.

Similar to the above, a piped connection will be provided to Lot 141 DP1007716 to ensure it
can continue to drain during both the interim and future scenarios. In this case, the pipe
connection will be used during both scenarios. It is noted that Lot 13 DP 5536 also adjoins
the site, however this lot is provided with a drainage connection to Bryant Drive and
therefore no connection is required.

A typical detail of the proposed connections can be seen in Exhibit 6.
8.3.4 Council Concerns

Previous correspondence has been had with Central Coast Council regarding the
proposed solution and a number of concerns were raised. These concerns included:

e Flow conveyance — Council is concerned that the channel system was designed to
convey the 20% AEP with the proposed solution being able to convey the 1% AEP
o As mentioned earlier in the report, based upon the channel and building pad
design, flows larger than the 20% AEP would be conveyed between the
building pads until the capacity of the cross section is exceeded and the flows
spill onto the building pad. As such it is considered that ultimately the 1% AEP
flows would find their way to the same location and the proposed solution is
preferred due to the fact it would not allow flows to spill onto the building
pads, which has the potential to cause damage to private property;

e Maintenance - Council is concerned that maintenance of the system would be
difficult;
o The culvert system could be kept as private system to be maintained by the
owner of the site;
o Maintenance access pits would be provided to the system in accordance
with Council standards;

e Blockages / Surcharge / Larger Storm events — Council is concerned about what may
happen in larger events and if the system is to block;

o As mentioned in the report, despite the extremely low risk of blockage due to
the size and nature of the upstream catchment, a 25% blockage factor has
been taken into account for the design inlet;

o Blockage factors of 50% will be applied to all internal pits as requested by
council;

o Given the limited capacity of the channel system it is considered that the
proposed box culverts provide a much better outcome during larger storm
events.

e Location of culvert inlet;

o The culvert inlet has been located to coincide with the overland flow path

through the adjoining property.
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9.0 Floodplain Management

A review of Council’s flooding maps indicate that portions of the site are flood affected in
both the 1% AEP and PMF events. A copy of Council’s flooding map can be seen in Figure
2 below.

Figure 2: Site Flooding (CCC'’s Flooding Maps)

As the site is flood affected, a flood information application was submitted to Central Coast
Council. The response indicates that the 1% AEP flood level within the site is R.L 3.8m with the
minimum habitable floor level being R.L 4.3m. A copy of the flood information application
response can be seen in Appendix D.

A review of the site survey indicates that the majority of the existing site is currently well
above the 1% AEP flood level with the exception of the small open area associated with
the previous residential dwelling. Council indicated the following at the pre-da meeting:

e Council has no objection to filing within the site to bring the low-lying area above
the 1% AEP flood level;

e The proposed carpark level could be a maximum of 300mm below the 1% AEP level
if required.

At the time of writing this report, the formal Pre-DA meeting minutes were not available.

Given the majority of the site is currently above the 1% AEP flood level and the proposed
grading is to lift the site further, it is considered that the proposed development will not be
impacted by the regional flood levels and therefore complies with Council’s floodplain
management guideline.
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10.0 Erosion and Sedimentation Control

Erosion and sedimentation confrol measures need to be implemented during any
construction on the proposed subdivision to minimise the risk of erosion to disturbed areas
and limit the transport of sediments from the construction site fo downstream waterways.

An Erosion and Sedimentation Control Plan can be seen in Exhibit 7. The attached Erosion
and Sedimentation Confrol Plan is only an indicative plan as another Erosion and
Sedimentation Control Plan will be provided as part of the Construction Certificate drawings
and a further plan will be provided by the contractor before construction takes place.

It is expected that particular care will need to be taken when preparing the erosion and
sediment control plan to ensure no adverse effects on the EEC.
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11.0 Conclusion

To comply with Central Coast Council stormwater management guidelines, the stormwater
system for the proposed development will consist of a series of stormwater pits and pipes,
an underground detention tank, gross pollutant traps and a Jellyfish filter system.

Consideration has been given to an existing area of EEC, with the site being graded to
ensure the existing flow regime to the area is followed as closely as possible.

Consideration was given to the provision of Council's channelized stormwater conveyance
system outlined in the contributions plan. An alternate design of a box culvert system was
proposed in lieu of the channel to provide a design that was sympathetic to both the intent
of the contributions plan and the proposed development.

It has been determined that the proposed development will not be adversely affected by
regional flooding.

Water conservation has been considered during the design and modelling of the proposed
development so as to incorporate water retention or reuse measures to reduce the
demand on potable water. Furthermore, the incorporation of water retention devices has
reduced the volume of stormwater runoff from the developed site.

An Erosion and Sedimentation Control Plan has also been prepared for construction of the
proposed development also complying with Council’s requirements.
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FLOOD INFORMATION APPLICATION



Central

Coast
Council

31-Jan-2019

ADW Johnson
5 Pioneer Ave
TUGGERAH NSW 2259

FLOOD LEVEL CERTIFICATE

Property: Lot 102 DP 1209157, 11 Bryant Dr, TUGGERAH NSW 2259

Council refers to your flood enquiry application for the above property, and provides the
following information in response:

Design Flood Level RL 3.8m AHD
Freeboard 0.5m
Minimum Habitable Floor Level RL 4.3m AHD

*AHD (Australian Height Datum)

DISCLAIMER: Council provides you with the above information as general advice only, and
you should not rely upon that information when making decisions relating to the purchase or
development of the above property. Council strongly recommends that you seek site
specific flooding advice from a suitably experienced expert prior to making any decisions
relating to the purchase or development of above property. That disclaimer and
recommendation is provided for the following reasons:

1. The information in the above table is based on Council’s records. Those records do not
include a recent flood study or a recent detailed survey of the above property. For
example, a recent detailed survey would provide precise ground levels for the subject
property as well as identify, with precision, the location of any watercourses, drainage
structures and systems, overland flowpaths and built structures that might impact on the
extent and degree to which the subject property might flood. Council does not have
sufficient information to provide you with accurate prediction of the likelihood and extent
to which the above property might flood, and so cannot provide you with accurate design
levels for potential development of that property.



2. Council does not, and cannot, warrant that it will, in its capacity as a consent authority
under the Environmental Planning and Assessment Act 1979, grant consent to a
development application that seeks to erect or use dwellings or other structures on the
above property that conform with the levels set out in the above information. As a
consent authority, Council is required to consider the suitability of the above property for
the specific development proposed as well as consider the requirements of Council’s
Development Control Plan 2013 — Chapter 3.3 Floodplain Management (this is available
on Council's website). Council may also have to consider the requirements of other
statutory bodies, such as the Mine Subsidence Board.

The information provided in this letter is provided only to you, and is not intended to be
provided to any third party.

Yours faithfully,

ot oty

Mark Dowdell
PRINCIPAL DEVELOPMENT DESIGN ENGINEER



