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Executive Summary

Infrastructure NSW (INSW) is seeking approval under Division 4.1, Part 4 of the Environmental Planning and
Assessment Act 1979 (EP&A) for the concept proposal and Stage 1 Development Application (DA) for the New
Grafton Correctional Centre (the Project). The Project is located approximately 12.5 kilometres (km) southeast
of Grafton, within the Clarence Valley Local Government Area (LGA) at 313 Avenue Road, Lavadia (the Project
Site). The Project would be delivered through a public private partnership (PPP) with a private custodial service
provider operating and managing the NGCC from financial close of the procurement for a 20 year period.
Infrastructure NSW will coordinate the project through an authorisation order in close consultation with
Corrective Services (CSNSW) a division of the Department of Justice.

The Project satisfies the criteria of Schedule 1 of State Environmental Planning Policy (State and Regional
Development) 2011 as the capital investment value of the correctional centre as proposed exceeds $30 million.
As such, the Project is declared to be as State Significant Development (SSD) under Division 4.1, Part 4 of the
EP&A Act and the Minister for Planning is the consent authority for the application. The Secretary’s
Environmental Assessment Requirements (SEARs) for the Project were issued by the Department of Planning
and Environment (DPE) on 21 December 2015.

It is a requirement of SEAR No. 15, and the NSW Floodplain Development Manual 2005, to assess the potential
impacts associated with the Project with respect to climate change, increases to rainfall intensity, compatibility
with the hydraulic functions and stability of downstream water courses as well as any changes flood behaviour
which may impact on the emergency management measures within the locality. This working paper addresses
this requirement.

The Clarence River Flood Study 2013 (CVC, 2016) has been reviewed and deemed satisfactory in determining
the flood risk for the Project Site. Therefore, it is considered that no additional modelling is required to determine
the effect and impact of the proposed project on flood behaviour.

As the Project is located outside of the probable maximum flood extent determined by the Clarence River Flood
Study 2013 (CVC, 2016), it is concluded that the Project has no risk of flooding. Further, due to the size of the
site in relation to the Clarence River floodplain, it is also concluded that the Project would not have any effect on
the downstream Clarence River floodplain.

The Project Site is unlikely to be affected by sea level rises associated with climate change as well as increases
in rainfall intensity.

This working paper has considered the Secretary’s Environmental Assessment Requirement (SEAR) No 15
which was to assess any flood risk on site and to consider any relevant provisions of the NSW Floodplain
Development Manual (2005), including the potential effects of climate change, sea level rise and an increase in
rainfall intensity.
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1. Introduction

1.1 Background

Infrastructure NSW (INSW) is seeking approval under Division 4.1, Part 4 of the Environmental Planning and
Assessment Act 1979 (EP&A) for the concept proposal and Stage 1 Development Application (DA) for the New
Grafton Correctional Centre (the Project). The Project would be delivered through a public private partnership
(PPP) with a private custodial service provider operating and managing the NGCC from financial close of the
procurement for a 20 year period. The primary aim of the PPP is to achieve innovation and efficiencies in the
proposed design, construction and delivery of the Project. INSW will coordinate the Project through an
authorisation order in close consultation with Corrective Services (CSNSW) a division of the Department of
Justice.

The Project satisfies the criteria of Schedule 1 of State Environmental Planning Policy (State and Regional
Development) 2011 as the capital investment value of the correctional centre as proposed exceeds $30 million.
As such, the Project is declared to be as State Significant Development (SSD) under Division 4.1, Part 4 of the
EP&A Act and the Minister for Planning is the consent authority for the application. The Secretary’s
Environmental Assessment Requirements (SEARs) for the Project were issued by the Department of Planning
and Environment (DPE) on 21 December 2015.

1.2 Locality

The Project is located approximately 12.5 kilometres southeast of Grafton (refer to Figure 1-1) within the
Clarence Valley Local Government Area (LGA) at 313 Avenue Road, Lavadia (the Project Site). The Project
Site is zoned RU2 - Rural Landscape under the Clarence Valley Local Environmental Plan 2011. Development
for the purpose of a correctional centre is permissible with consent within the RU2 Rural Landscape zone.

The Project Site includes two properties comprised of Lot 26 DP 751376 and Lot 1 DP 1190399 and is

195 hectares in size (refer to Figure 1-2). The site has historically been used for cattle grazing. In July 2015,
development consent for a dwelling house in the southeast corner of Lot 1 DP 1190399 was granted by Council
and construction of the house is now complete. The site is bounded by Avenue Road (also recognised as
Golden Mile Road) to the east, and Old Six Mile Lane to the south. Avenue Road connects to the Pacific
Highway via Eight Mile Lane to the south and Old Six Mile Lane connects to the Pacific Highway to the west via
passing the Clarence Valley Airport.

It is noted that the upgraded Pacific Highway, to be constructed by Roads and Maritime Services, will become
the southern boundary of this site once completed in approximately 2019. As part of that project, Avenue Road
will pass over the Pacific Highway and the intersection of Avenue Road and Old Six Mile Road will be upgraded
to improve local access, without direct connection to the highway.

1.3 Project description

The New Grafton Correctional Centre (NGCC) requires a staged development application that sets out a
concept proposal for a new correctional centre at Grafton that provides maximum and minimum security
facilities and includes a total of 1,700 beds. The building will be up to three stories high and approximately
70,000 square metres of floor area. The staged development application also seeks concurrent Stage 1
approval for site clearance and preparatory works. Table 1-1 provides a summary of the proposal’s key
components and features.
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Table 1-1 Key Project Components

Description

Stage

Development
summary

The staged SSD application for the site seeks approval for:
e A concept approval for the New Grafton Correctional Centre.
o  First stage site clearance and preparatory works for the Project.

Project Concept
Proposal

The NGCC includes a maximum and minimum security correctional centre of
1,700 beds comprised of:

e A maximum security section of 1,300 beds that will include:

e 1000 beds for male inmates.

e 300 beds for female inmates.

e A minimum security section that will include:

e 400 bed residential accommodation for male inmates.

The building envelope including the configuration, location and number of building
structures required for the project would not be determined until the detailed
design was completed by the PPP as part of the Stage 2 works. Consequently,
the stage 2 construction works for the NGCC could occur anywhere within the
development zone shown in Figure 1-3. The total footprint around both the
maximum and minimum correctional centres, including the carpark, is around 45
ha.

Some generic features of the Project would include the following:

e  The building will be no higher than three stories high, including two levels for
inmates and staff, with a third level for plant equipment.

e  The approximate gross floor area will be up to 70,000 square metres.

e A six metre high fence or wall will be constructed around the perimeter of the
facility, with light and security camera poles up to 10 metres in height.

e  Store buildings, small ancillary facilities and a central energy plant will be
located outside the perimeter walls / fences.

. Internal access into and out of the correctional centre from Avenue Road will
be provided.

e  Car parking for approximately 500 car spaces.

o  Other associated facilities include recreational oval, special accommodation
units, health facilities, education and programs areas, administration,
workshops, staff amenities, visitor facilities and utilities.

e A 100 metre Asset Protection Zone (APZ) zone would be cleared around the
correctional centre and associated facilities and car parking area in
accordance with the Rural Fires Act 1997 and requirements of the Planning
for Bush Fire Protection (PBP; NSW Rural Fire Service [RFS], 2006).

e A vegetation buffer would be provided along the northern, eastern and
southern boundaries of the Project Site. The buffer would be 50 metres wide
along the northern property boundary, 15 metres wide to the east along
Avenue Road and 30 metres wide along the southern property boundary.

« Aninternal and external fire access road on the inside and the outside of the
perimeter fence of the facility will be constructed to ensure safe operational
access for emergency services personnel responding to a bushfire event.

e  Water, power and communication utilities within the site.
e Landscaping of ground cover and /or shrubbery in areas to be defined.
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Stage Description
Stage 1 Site Clearance | Stage 1 (early works) DA, includes preparatory work within the cadastral
and Preparatory boundaries of Lot 26 DP 751376 and Lot 1 DP 1190399. This would involve:
Works «  Vegetation clearance and biodiversity management activities.

e  Construction of access roads including fire access roads.

. Construction of auxiliary facilities such as construction compound,
construction staff parking facilities and stockpiles sites.

. Provision of water, power and communication utilities within the site.

« Demolition of the existing house and sheds within the footprint of the Project.
e  Bulk excavation works as required.

e Landscaping.

Value The capital investment value for the Project concept proposal is in excess of
$30 million
Project Site e Located at 313 Avenue Road, Lavadia.

e Lot26 DP 751376.
e Lot1DP 1190399.
e  Project Site is195 hectares (ha) in size.

A future Stage 2 SSD application is proposed to be lodged for the construction of the NGCC and would be
based on the final design and layout of the facilities as defined through the PPP which would include:

e  Construction of the New Grafton Correctional Centre.

e Car parking and associated facilities include guards’ tower, recreational oval, special accommodation units,
administration, workshops, staff amenities, visitor facilities and utilities.

e  Clearing of the 100 metre Asset Protection Zone (APZ) zone around the NGCC.

o Internal and external fire access roads.

e Any additional excavation works as required.

e  Provision of water, power and communication utilities to and within the site.

No approval under the subject SSD application is sought for the Stage 2 construction works associated with the
New Grafton Correctional Centre and ancillary infrastructure.

The NGCC is part of the government’s program of social infrastructure expansion to meet the overall needs of
the correctional system in terms of efficiency and growth agendas. Once complete, the NGCC would provide up
to 1,700 new beds and up to approximately 600 to 650 full time equivalent positions, which will significantly
boost correctional centre capacity and jobs, particularly in regional NSW. Better Prisons provides an opportunity
to transform and improve correctional services. Under these reforms, best practices will be identified, shared
and replicated across the NSW prison system.

During construction, around 275 to 300 jobs full time equivalent positions would be created for the total
Project. Construction is estimated to take 33—36 months. However, as the NGCC may be staged, the
construction period may vary according to final design and construction methodology. The capital investment
value for the Project concept proposal is in excess of $30 million.
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1.4

Project objectives

The objectives of the Project are to:

1)
2)
3)

4)
5)
6)

7)
8)

9)

1.5

Be a safe and secure correctional centre.
Be a humane and ethically managed centre.

Help reduce the risk of re-offending through (among other things) preparing inmates for reintegration into
the community on release from the CSNSW network.

Manage resources effectively and efficiently, enhancing value for money.
Utilise effective governance arrangements.

Produce strong economic and social benefits to the local Grafton region, the northern NSW region and the
broader NSW community.

Be a valuable physical asset for the duration of the Operating Phase and beyond.

Be operated in such a way as to keep pace with best correctional practice over the term of its operational
life.

Be operated so that it links with the broader management strategies and operational needs of the CSNSW
network.

Report structure

This working paper addresses flood risk and supports the EIS as required under Division 4.1, Part 4 of the
EP&A Act. The structure of the working paper is summarised in Table 1-2. SEARSs relevant to this working
paper and where they have been addressed in the paper are summarised in Table 1-3.

Table 1-2 Report structure

Section reference Section heading

Description

Executive summary Executive summary Concise summary of this technical paper
and the key findings
1 Introduction Description of the project relevant to
e Background potential flood impacts.
o Locality Provides an overview of the study
. objectives and structure of technical
e Proposal description
report.
e Proposal objectives
o Report structure
2 o Assessment requirements Identifies the key legislation that this
technical study must follow.
3 Existing environment and potential Establishes existing flood risk to the
impacts of the Project. project site and identifies key flood risk
impacts related to the development.
4 Management of impacts Identifies key flood risk impacts related to
the development.
5 Conclusions and recommendations Concise statement of key findings of the
e Conclusions construction and operational impacts of

« Recommendations the Project relating to flood risk.
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Table 1-3 Summary of SEARS relevant to this specialist working paper

SEARs Cross reference

SEAR No 15 - Flooding Section 3
Assess any flood risk on site and consideration of any relevant provisions of the

NSW Floodplain Development Manual (2005), including the potential effects of

climate change, sea level rise and an increase in rainfall intensity.
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2. Assessment requirements

21 Legislative requirements

The Project concept proposal satisfies the criteria of Clause 16, Schedule 1 of State Environmental Planning
Policy (State and Regional Development) 2011, as it is for the purposes of a new correctional centre that has a
capital investment value of more than $30 million. As such, the Project is declared to be State Significant
Development (SDD) in accordance with Section 89C of the EP&A Act. The Minister for Planning, or his
delegate, is the consent authority for the SSD under Section 89 D of the EP&A Act.

INSW has also requested that a staged development application is made for Project in accordance with Section
83B and Section 89D of the EP&A Act. The EIS, and this working paper, provides an assessment of the
concept proposal and Stage 1 of the Project. Subsequent applications will be made for future stages of the
Project.

Under Section 78(8A) of the EP&A Act, an EIS must accompany an application for SSD. The SEARSs for the
Project were issued by DPE on 21 December 2015 in accordance with Schedule 2 of the Environmental
Planning and Assessment Regulation 2000. This working paper has been prepared in accordance with the
SEARs.

211 Technical area - flooding

As required by SEAR No. 15, the Project must assess the flood risk and consideration of any relevant
provisions of the NSW Floodplain Development Manual (2005), including the potential effects of climate change,
sea level rise and an increase in rainfall intensity.

The objective of this assessment is to determine whether the development of the Project would:

e  Cause changes to the current downstream floodplain behaviour.

e  Whether the flood risk to the Project Site would impact on the operation of the Project, safe evacuation of
the facility during a flood event, and the security requirements of the Project.

Ultimately, this assessment needs to determine the direct impact of the Project on the Clarence River
Floodplain, which includes the upstream tributaries of Coldstream River.
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3. Assessment methodology

3.1 Overview

This specialist assessment is focused on assessing the flooding impacts associated with the construction and
operation of the onsite infrastructure within the Project Site boundary (i.e. within the footprint of Lot 26 DP
751376 and Lot 1 DP 1190399).

3.2 Construction

In assessing the impacts of the Project associated with construction, it has been assumed that no works or
activities would extend beyond the Project boundary (i.e. all works would remain within the footprint of Lot 26
DP 751376 and Lot 1 DP 1190399).

This assessment has relied upon the hydraulic modelling results provided by Clarence Valley Council (the
Council) for the Clarence River floodplain. As this study was recently undertaken (2013) in accordance with the
NSW Floodplain Management Manual and adopted by Council, it is considered suitable for this assessment.

3.3 Operations

In assessing the impacts of the Project associated with operations, it has been assumed that no works or
activities would extend beyond the Project Site boundary (i.e. all works would remain within the footprint of Lot
26 DP 751376 and Lot 1 DP 1190399).

This assessment has relied upon the hydraulic modelling results provided by Clarence Valley Council for the
Clarence River floodplain. As this study was recently undertaken (2013) in accordance with the NSW Floodplain
Management Manual and adopted by Council, it is considered suitable for this assessment.
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4. Existing environment and potential impacts of the Project

4.1 Flood Assessment and Mapping

411 Base case flood risk

To meet the requirements of SEAR No. 15, the flood risk to the Project was assessed.

The extent of the probable maximum flood and the flood planning level as determined by the Clarence Valley
Council Local Environmental Plan has been provided in Figure 4-1. Figure 4-1 shows the Project Site is not
affected by the current floodplain mapping for the Clarence River floodplain. The definition of probable
maximum flood and flood planning level is provided in Section 8.

It was determined that the Project Site was located above and outside the mapped extent of the probable
maximum flood for the Clarence River, as determined by the Clarence River Flood Study 2013 (CVC, 2016).
Therefore, the Project Site is not considered to be located on flood prone/liable land, as defined by the NSW
Floodplain Development Manual 2005.

It was considered that no additional hydraulic modelling was warranted as part of this assessment. Moreover, it
is not possible to model the impact of development on the floodplain as it is outside the floodplain.

41.2 Climate change, increase in rainfall intensity, and projected sea level rises

It is a requirement of the NSW Floodplain Development Manual 2005 to assess the Project Site for the impacts
associated with climate change, increases to rainfall intensity, compatibility with the hydraulic functions and
stability of downstream water courses as well as any changes to flood behaviour which may impact on the
emergency management measures within the locality. This assessment has been provided in the following
sections.

The widely accepted methodology to assess the impact of climate change and increase in rainfall intensity is to
assess the impacts to the Project Site for events greater than the flood planning level. Generally the 1:200 AEP
(annual exceedance probability) and 1:500 AEP flood events can be used as proxies for the effects of climate
change. By assessing events greater than the adopted flood planning level, a complete flood risk profile can be
developed for the Project Site.

As defined by the NSW Floodplain Development Manual, the probable maximum flood is the largest statistically
probable precipitation coupled with the worst flood-producing catchment conditions. By definition, the probable
maximum flood cannot not increase in magnitude even under climate change conditions. As the site is located
outside the probable maximum flood extent, it is considered that there is no impact to the Project Site or the
downstream floodplain due to the effects of climate change and any increase in rainfall intensity.

Arise in sea level has the potential to impact flood behaviour in coastal river systems as a result of higher
ocean levels at the river mouth. This would result in higher maximum flood heights for any given flood event in
coastal areas. The implication of this is that the Project Site could be affected by the probably maximum flood at
some time in the future if sea levels did rise.

The sea level rise estimates for this project were based on the NSW Government’s Sea Level Rise Policy
Statement (DECCW, 2009), which identifies increases of 0.4 metres for 2050 and 0.9 metres for 2100.

The Woolgoolga to Ballina Highway Upgrade EIS determined that a 0.6 metre rise in sea levels would be
appropriate for this locality. The sea level rise modelling carried out for the Woolgoolga to Ballina Highway
Upgrade EIS showed that a 0.6 metres rise in sea levels would not impact on the smaller upper catchments
rivers and creeks crossed by the Pacific Highway Upgrade (which would be adjacent to the Project Site). As the
proposed highway upgrade traverses along the southern border of the Project Site, it is considered that
predicted sea level rises would not impact on the Project Site.
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41.3 Compatibility with hydraulic functions

It is important to maintain the hydraulic functions of the floodplain. However, as the Project Site is not located on
the floodplain, there are no changes to the hydraulic functions of the floodplain.

41.4 Watercourse stability

The Project is located at the top of a catchment which drain to the Coldstream River (to the east) and to
tributaries of the Coldstream River (to the west). There are 10 primary discharge locations from the Project Site
which have the potential to affect the discharge behaviour from the site. The changes to overland flow
behaviour for these primary discharge points are explored in detail in the Stormwater Management Plan
(Jacobs, 2016).

41.5 Emergency management measures

It is not anticipated that the Project would have any impact on the existing community emergency management
arrangements for flooding, since the site is not located within the floodplain and, therefore, would not require
evacuation. The site is well suited to the development of a sensitive land use, as defined by the Clarence Valley
Local Environmental Plan (2011), as there is no risk-to-life from flood within the facility.

Although the site is not located within the floodplain, some access roads to the Project Site may be impacted by
flood events which could hinder access to the site. Warning times for Clarence River flood events are relatively
long (in the order of days). Coldstream River flood events have much shorter warning times (in the order of
hours).

It is considered that contingency measures for site access during times of flood would need to be included
within the operational plan for the Project.
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5. Management and mitigation of impacts

5.1 Relevant construction activities

All construction of onsite infrastructure would occur within the Project Site boundary (i.e. within the footprint of
Lot 26 DP 751376 and Lot 1 DP 1190399). As this site is not located on flood liable land, there are no impacts
on flooding due to construction and hence no management or mitigation requirements are considered
necessary.

5.2 Operation of the facility

All operation activities would occur within the Project Site boundary (i.e. within the footprint of Lot 26 DP 751376
and Lot 1 DP 1190399). As the Project Site is not located on flood liable land, there are no impacts on flooding
due to operation of the facility and hence no management or mitigation requirements are considered necessary.

As noted in Section 4.1.5, some access roads to the Project Site may be impacted by flood events which could
hinder access to the Project Site. It is considered that contingency measures for site access during times of
flood would need to be included within the operational plan for the Project.
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6. Conclusions

This working paper has assessed the potential for flooding-related impacts with respect to the Project
associated with climate change, increases to rainfall intensity, compatibility with the hydraulic functions and
stability of downstream water courses as well as any changes flood behaviour which may impact on the
emergency management measures within the locality.

The Clarence River Flood Study 2013 (CVC, 2016) has been reviewed and deemed satisfactory in determining
the flood risk for the Project site. Therefore, it is considered that no additional modelling is required to determine
the effect and impact of the proposed project on flood behaviour.

As the Project is located outside of the probable maximum flood extent determined by the Clarence River Flood
Study 2013 (CVC, 2016), it is concluded that the Project has no risk of flooding and would not have any effect
on the downstream Clarence River Floodplain.

The Project Site is unlikely to be affected by sea level rises associated with climate change as well as increases
in rainfall intensity.

It is concluded that the Project complies with the requirements of the NSW Floodplain Development Manual
2005.

This working paper has considered the SEAR No 15 which was to assess any flood risk on site and to consider
any relevant provisions of the NSW Floodplain Development Manual (2005), including the potential effects of
climate change, sea level rise and an increase in rainfall intensity. In doing this, this report has met the relevant
sections of SEAR No 15 as issued for the Project; refer to Table 1-3.
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8. Terms and acronyms used in the document

Acronym Definition

AEP Annual exceedance probability — the chance of a flood of a given or larger size occurring
in any one year, usually expressed as a percentage.

CSNSW Correctional Services New South Wales

CcvC Clarence Valley Council

DECCW Department of Environment and Climate Change

DPE Department of Planning and Environment.

EIS Environmental Impact Statement.

FPL The Flood Planning Level (FPL) are the combinations of flood levels derived from

significant historical flood events or floods of specific AEPs and freeboards selected for
floodplain risk management purposes, as determined in management studies and
incorporate in management plans.

INSW Infrastructure NSW.

LGA Local government area.

NGCC New Grafton Correctional Centre.

NSW New South wales

PMF The Probably Maximum Flood (PMF) is the largest Flood that could be conceivably occur

at a particular location, usually estimated from the probable maximum precipitation, and
where applicable, snow melt, coupled with the worst flood producing catchment
conditions. Generally, it is not physically or economically possible to provide complete
protection against this event. The PMF defines the extent of flood prone land, that is, the

floodplain.
PPP Public-private partnership
SEAR Secretary’s Environment Assessment Requirements.
SRD SEPP State Environmental Planning Policy (State and Regional Development) 2011.

SSD State Significant Development.
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MUSIC-link Report

Project Details

Project:

Report Export Date:
Catchment Name:
Catchment Area:
Impervious Area*:
Rainfall Station:
Modelling Time-step:
Modelling Period:
Mean Annual Rainfall:
Evapotranspiration:
MUSIC Version:
MUSIC-link data Version:
Study Area:

Scenario:

Grafton PPP

5/05/2017

16-26_JG-Grafton MUSIC Model
174.8ha

14.19%

58076 GRAFTON

6 Minutes

1/01/1972 - 31/12/1976 11:54:00 PM

1160mm

1327mm

6.2.0

6.20

North

C\VC Development

Company Details

Company: Woolacotts Consulting Engineers
Contact:

Address:

Phone:

Email:

* takes into account area fromall source nodes that link to the chosen reporting node, excluding Inport Data Nodes

Treatment Train Effectiveness

Treatment Nodes

Source Nodes

Node: Receiving Node Reduction  Node Type Number Node Type Number
How 1.42% Swale Node 13 Agricultural Source Node 14
TSS 90.2% Detention Basin Node 5
TP 78.4%
N 45.3%
GP 100%
Comments

10f4



Passing Parameters

Node Type

Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural
Agricultural

Agricultural

Only certain parameters are reported w hen they pass validation

Node Name

C1A
C1A
C1A
C1B
C1B
C1B
c1C
c1C
c1C
C2A
C2A
C2A
C2B
C2B
C2B
C3A
C3A
C3A
C3B
C3B
C3B

C5A
C5A
C5A
C5B
C5B
C5B
C5C
CsC
C5C
CARPARK 2B

Parameter

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)
Area Penvious (ha)
Total Area (ha)

Area Impenvious (ha)

2 of4

Min

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None

Actual

3.326
4.303
7.63
4.384
3.945
8.33
1.149
15.18
16.33
5937
34.80
40.74
0.652
25.28
2594
2.152
4.147
6.3
0482
11.51
12
1.802
2297
41
0.369
0.260
0.63

6.4
6.4
2131
2478
4.61
0.58

0.58
1.330
39.36
40.7
0.51



Node Type

Agricultural
Agricultural
Detention
Detention
Detention
Detention
Detention
Receiving
Receiving
Receiving
Receiving
Receiving
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale

Only certain parameters are reported when they pass validation

Node Name

CARPARK 2B
CARPARK 2B
Detention Basin DPW1
Detention Basin DPW2
Detention Basin DPW3
Detention Basin DPW4
Detention Basin DPW5
Receiving Node
Receiving Node
Receiving Node
Receiving Node
Receiving Node

NAT. SWALE C1

NAT. SWALE C2

NAT. SWALE C3B

NAT. SWALE C5C
SWALE 2BC

SWALE C1A

SWALE C2A

SWALE C3A

SWALE C4A

SWALE C4B

SWALE C4C

SWALE C5A

SWALE C5B

Parameter

Area Penvious (ha)
Total Area (ha)

% Reuse Demand Met
% Reuse Demand Met
% Reuse Demand Met
% Reuse Demand Met
% Reuse Demand Met
% Load Reduction

GP % Load Reduction
TN % Load Reduction
TP % Load Reduction
TSS % Load Reduction
Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

Bed slope

3of4

Min
None
None
None
None
None
None
None
None
90
45
60
85
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

None
None
None
None
None
None
None
None
None
None
None
None
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Actual

0.51

-~ o o o o

100
453
784
90.2
0.0157
0.023
0.02
0.0111
0.05
0.017
0.023
0.018
0.024
0.024
0.05
0.018
0.018



NOTE: A successful self-validation check of your model does not constitute an approved model by Clarence Valley Council
MUSIC-link now in MUSIC by eWater — leading software for modelling stormwater solutions

40f 4
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Calculations
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Onsite Detention (All Basins)
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L1 The Standard Workshee

Note: These “Standard Caleulation” sprecdsheets relate only fo |

ow erosion hazard

lands as identified in figme 4 & where the designer chooses io not use fhe RUSIE to size

seciment basins. The more “Deiailed Cal

culaiion” spreodsheets should be used on high

erosion hazard fands as identified by figure 2.6 or where the designer chooses io run
the RUSLE in calculations,

1. Site Data Sheet

Site name: LEAFToN  PPE-

Site location:  Lyviadin, N 24,

Precinet:

Description of site:

Site
Site Area Remarks
Sl 1S |8 % (&
Total catchment area (ha) 3065 |d4orgy Ha2s (icny [1344
Disturbad calchment crea (ha)
Soil ancilysis
Soil landscape U DINR mapping (it relevani)
Soil Texture Group Sections 6.3.3(c), (d) and (g}
Rainfall data
Design rainfall depth (days) | ¢ [ [ £ [ See Sections 6.3 4 d) and (¢
Design rainiall deph {percentile) ggh‘ ? Sh‘ ‘égk ggﬁ’ Q 5& See Seciions 6.3.4 [ and [g)
sday, ypercentile rainfall event 37-2 |32 [ |32 | See Seclion 6.3.4 {h)
Raintall intensity: 2+vear, 7 [y 1) [y (20 See IFD chart for the site
&rhaur siorm =
Rainfall erosivity [Rfacior) 24492 1342 | 2492 [ 159 | 14 Aviomatic caleulation from
above dolo

Commenis

S oot
@ a4 o (\‘\\77\) C &




2.

Storm Flow Calculations

Peak Hlow is given by the Rational Fermula:
Qy = 0.00278 x Ciox Fy x by, e x A

where:

Gy

Cio

Fy

A

l\,t, ic

is peak flow rote {m3/sec| of overcge recurrence intervol
(ARI] of “Y* yeors

is the runoff coefficient {dimensicnless) for AR| of 10 vears.
Rurel runoff coefficients are given in Volume 2, figure 5 of
Pilgrim (1998), while urthan runoff cosfficients ore given in
Valume 1, Back VIil, figure 1.13 of Pilgrim {1998 ond

construction runoff coefficients are given in Appendix F.

is o frequency factor for “Y” yeors. Rurol values are given in

Volume 1, Book IV, Table 1.1 of Pilgrim {1998) while urbon

coelficients are given in Volume 1, Book VIll, Toble 1.6 of

Pilgrim {1928} /

is the catchment area in hécfore;yéf
{

is the average rainfall intensity {wm,/hr) for an ARI of “Y” years
and a design duration of "?c"/{ﬁ'}inutes or hours}

Time of concentration ic) = 0.76 x'l,(Ax/IOO}OSB pr{(VoEume 1, Book v of Pilgrim, 1998

/
MNole: For urban catchments the Time of concedlration should be deiermined by more
precise calculations ar reduced by a foctor of 50 percent.

Peak flow caleulatians, 1

. A ic Rainfall intensity, T, mm/hr
Site (hG) (mins} g .fyr, tc 5yr, Ic i Oyr, tc QOyr, tc SOyr, Ic 1 OOy;, tc C1o
Peak flow cciculatjéns, 2
ARI Fr?;;ggcy Peuk flows Cormment
yre (Fy) (m%/s) | (m3/s} | (m%/s) | [m3/s] | (m%/s) | (mi/s)

2




Total Basin Volume

3. Volume of Sediment Basins: Type C Soils

Basin volume = seftling zone volume + sedimeni storage volume

Setling Zone Volume

The seftling zone volume for Type C soils is calculated fo provide capacity fo allow the
design particle {e.g. 0.02 mm in diameter) fo seftle in tho poak flow expected from the
design siorm [e.g. 0.25vear ARIJ. The volume of the basin's sefiling zane V) can be
determined as a function of the basin's surface area and depth to allow for particles to
seflle. Peak flow,/discharge for the 0.25vear, ARl siorm is given by the Rational Formula:

Q025 = 0.5x[0.00278 x Cio x Fy Dy, e A T {m3/sec)

where:

Queo25 = How rate {m3/sec) for the 0.25 ARI storm event
Cio = rnolf coefficient (dimensionless for ARl of 10 years)
Fy = frequency faclor for 1 year ARl storm
A = area of caichmen! in heciares (hal

Basin surfoce area {A] = area factor x G, 0.25 m?

Particle seiling velocitiss under ideal condifions {Section ¢.3 .5l

Particle Size Avea Factor
0.100 170
0.050 &35
0.020 4100
Volume of sellling zone = basin surface areq » depth {Section & 3 5(elfii)]

Sediment Storage Zone Volume

In the standard calculation, the sedimen siorage zone is 100 percent of the setting
zone. Fowever, designers can work to capiurs the 2-month soil loss as calculaied by the
RUSLE {Section &.3.5[ellivl), in which case the "Deiiled Caleulation” spreadsheets
should be used.

SiTe iy LY SYTE

Basin {Depth of | Seifling |Sediment ,To”réf’ )
Site Que, 025 Area | g toee sefiing | zone | storage i basin Bosin shape
(m3/s) factor 1”5 req zone | volume | volumé | volume LW Length Width

(m?) | (m) m*) ) | (md) Ratic (m} {m)

4100

4100 Vs

4100

4100

4100

4100
///



4,

Settling Zone Volume

Volume of Sediment Basins, Type D and Type F Soils

AT
Basin volume = setiling zone volume + sediment storage zone volume

The seitling zone volume for Type F and Type D soils is calculoted to provide copacity fo
contain cll wnoll expecied from up to the y percentile rainfall event, The volume of fhe
basin's seffling zone [V} con be delermined os a function of the basin's surface areo and
depihi to allow far poriicles to sefile and con be determined by the following equotion:

10
Cv

A

Vo= 10x G x A x RySile. wday [m3)

where:

a unit conversion facior

= the volumetric runcff coefficient defined as that paoriion
of rainfall that runs off as siormwater over the x-doy

period

= Is the xday tolal roinfoll depth {mm) that is not exceeded
in y percent af rainfoll events. {See Sections 6.3.4(d),
lel, f), g} and (h)).

= total caichment area (ha)

Sediment Storage Zone Volume

In the standard caleulation, the sediment siorage zone is 50 percent of the sefting zone.
However, designers can work 1o capiure the 2-monih seil loss as calculaled by the RUSIE
(Section 6.3 4{i)lif)}, in which case the “Detaled Colculation” spieadsheets should be used.

Total Basin Volume l:

L
53%3, £C /e

5ot Ge g&ﬁ“‘fﬁ Zoes

L

R Total | Settling |Sediment; Total
Ste | .| xy o] e | scoge | b

rEle | o) | ) | w3 | (md
S 1051 |3 [3oes | 8915 2908 | 9725
<2 - 2772 A‘:a«'ﬁz 44 2672 U616
83 105V | 392 [1/42S 3652 1926 | S48
1S4 1Q-St 1372 Ve S3 e [A%9 2993
55 10-5Y 322 bz 2497 z4a- 37713y

|

el e A2 hiok cuneff
C o AQ{-Q(M‘ﬁ . ﬁv, Yo Sod }v\ﬁ“nu\f\, SMJP as (¢ tederady 0 L E)L cunaff
[

Gy = 0-51

Cee: AP F3 Tuble Fa Blve Buodk
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MUSIC Model and Water Quality
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