N
I, M infrastructure design manual

Produced and maintained by the

|
Local Government
I ’ M Infrastructure Design Association
PO Box 85, TONGALA, 3621
www.designmanual.com.au

VERSION.0BRAFHFOR PUBLIEXHIBHHON

Preparedidopted by the LGIDA on #822Marehluly20B
Release Date 12 September 2016.



N
I, M infrastructure design manual

The Infrastructure Design Manual
Is prepared and maintained by the

Local Government Infrastructure Design Association

PO Box 85, Tongala, Victoria 3621
and is licensed under a

Creative Commons Attribit@CommercBiareAlike 4.0 International License

VERSION 5ERAFT Page 0f26261


http://creativecommons.org/licenses/by-nc-sa/4.0/

N
I, M infrastructure design manual

TABLE OF CONTENTS GENERAL CLAUSES

Clause 1 Introduction

1.1 Background

1.2 Benefitsfa Common Manual

1.3 Consultation

1.4 Objecties

1.5 Principles

1.6 Council Approval

1.7 Variation to IDM Clauses

1.8 Township Character

1.9 Innovation and Advances in Technology
1.9.1 General
1.9.2 Sustainable Infrastructure Guidelines

1.10 Councils That Have Adopted the Manual

1.11 Applicable Standards

1.12 Revision
Clause 2 Definitions
Clause 3 Engineering Information Requirements

3.1 Objectives
3.2 General Engineering Information Requirements

Table 1 Contour Intervals

3.3 Specific Information Required during the Planning Approval Process

3.3.1 Planning Scheme Amendment
3.3.2 Precinct Structure Plan
3.3.3 Development Plan
3.3.4 Planning Permit
3.4 Engineering Plans and Computations
3.5 Sustainable Infrastructure Guidelines (SIG)
3.6 Certification of Plans of Subdivision

Clause 4 Fees and Contributions
4.1 Engineering Fees
4.2 Devéopment Contributions

Clause 5 Design Requirements
5.1 Objectives

VERSION 5ERAFT Pageiof 26261

11
11
11
11
11
12
12
12
12
13
13
13
13
15
15

18

22
22

22

22

23

23
23
24
25
25
29
29

30
30

30

31
31



N
I’ M infrastructure design manual

5.2 General

5.3 Checklists and Auditing

54 Devel oper6s Representatives
5.5 PreDesign Site Inspection

5.6 Coordination of Works by Developers

5.7 Variation from Design Guidelines

5.8 Documents to be Submitted

5.8.1 Approval of Functional Layout Submission
5.8.2 Detailed Design Submission
5.8.3 Final Design Submission

Clause 6 Documentation
6.1 Objectives
6.2 General Rplirements
6.3 Plans
6.3.1 Sheet Size
6.3.2 Scale87
6.3.3 Datun3d8
6.3.4 Standard Details
6.3.5 Drawing Numbers
6.4 Specifications

6.5 Standard Drawings
6.6 Information to be shown on Plans

Clause 7 Construction Phase
7.1 Objectives

7.2 Commencemeof Construction for Developers

7.3 Public Liability Insurances

7.4 Construction Supervision for Developers

7.5 Acceptance of Works for Developers

7.6 As Constructed Information

7.7 Statement of Compliance

7.8 Locating Underground Assets

7.9 CCTV Verification of Underground Drainage Assets

7.9.1 General Requirements
7.9.2 Technical Requirements

Clause 8 Defects Liability Period for Developers
8.1 Objectives

8.2 General

8.3 CommencemenftDefects Liability Period

VERSION 5ERAFT Pagaeiiof26261

31
32
32
33
33
33
34

34
35
36

37
37

37
37
37

38
38
38

39
39

40
40

40
40
41
42
44
45
46

46
47

49
49

49
49



N
I’ M infrastructure design manual

8.4 Guarantee of Work

8.5 Bonding of Outstanding Works
8.6 Defective ltems

8.7 Release from Defects Liability

Clause 9 Traffic Management Strategy
9.1 Objectives

9.2 General
9.3 Procedures and Criteria

9.3.1 Traffic Impact Assessment Report
9.3.2 Traffic Management Assessment Report
9.4 Detailed Requirements

Clause 10 Road Safety Audits
10.1 Objectives

10.2 General
10.3 Requirements

Clause 11 Stormwater Management Strategy
11.1 Objectives

11.2 General
11.3 Proceduresnd Criteria
11.4 Detailed Requirements

Clause 12 Design of Roads
12.1 Objectives

12.2 General
12.3 Urban Roads

12.3.1 Road Classification
123.2 Road / Street Characteristics and Road Reserve Widths for Developers

Table 2 Urban Road / Street Characteristics

12.3.3 Widths and Treatments of Other Reserves

12.3.4 Road Geometry

12.3.5 Sight Distances

12.3.6 Vertical Alignment and Vertical Curve Requirements

Table 3 Stopping Sight Distances
12.3.7 Limiting Longitudinal Gradients
Table 4 Limiting Longitudinal Gradients

12.3.8 Vehicle Turning Movements

VERSION 5ERAFT Pagevof26261

49
50
50
50

52
52

52
52

52
52
53

57
57
57
57

58
58

58
58
58

61
61
61
61

62
63

65

69
69
70
70

70

70

71

71



N
I’ M infrastructure design manual

12.4

125

Table 5 Turning Movement Plans

12.3.9 Cross Section Profiles
12.3.10Kerb and Channel
Rural Roads

12.4.1 General

12.4.2 Road Reserves

Table 6 Rural Road Characteristics

12.4.3 Road Geometry, Horizontal and Vertical Alignments
12.4.4 Sight Distances

12.4.5 Vertical Curve Requirements

12.4.6 Limiting Longitudinal Gradients

12.4.7 Cross Section Profiles

12.4.8 Vehicle Turning Movements

12.4.9 Kerb and Channel at Cut Embankments
Intersection Design

12.5.1 General

12.5.2 Level bTreatment

12.5.3 Special Considerations

12.5.4 Intersection Spacing

12.5.5 Splay8§2

12.5.6 Kerb Returns

12.6 Traffic Calming

12.7

Paement Design

12.7.1 SubGrade Analyses

12.7.2 Flexible Road Pavements

12.7.3 Permeable Pavement

12.7.4 Concrete Street Pavements

12.7.5 Interlocking Pavers

127.6 Minimum Pavement ThickifResidential Streets
12.7.7 Minimum Pavement Thickh&ssustrial and Commercial Streets
12.7.8 Minimum Pavement Thickh&gersections
12.7.9 Minimum Shoulder Thickness
12.7.10Compaction Requirements

12.7.11SubGrade

12.7.12SubBase

12.7.13Base 89

Table 7 Location and Number of Compaction Tests

12.7.14ProofRolling
12.7.15Soft Areas in Pavements

VERSION 5ERAFT Pagev 0f26261

72

72
73
75
75
75

76

79
80
80
80
80
80
81
81
81
81
81
81

82
83
84
84
84
85
85
85
85
87
87
87
88
88
89

89

89
90



N
I’ M infrastructure design manual

12.7.16Pavement Wearing Course 90
12.7.17Alternative Treatments 90

12.8 Traffic Control Devices 91
12.8.1 Signposting and Pavement Marking 91
12.8.2 Guard Fence 91

12.9 Vehicular Access 91
12.9.1 Urban Vehicle Crossings 92
12.9.2 Rural Vehicle Crossings 93
12.10Requirement for Dust Suppression Works 94
Clause 13 Mobility and Access Provisions 96
13.1 Objectives 96
13.2 General 96
13.3 Requirements 96
Clause 14 Car Parking 98
14.1 Objectives 98
14.2 General 98
14.3 Requirements 98
Clause 15 Earthworks and Lotfilling 100
15.1 Objectives 100
15.2 General 100
15.3 Requirements 102
15.4 Treatments to Minimise Driveway Excavation 103
15.4.1 Offsetting the Crown or-®@ag Croskll 103
15.4.2 Reverse Crosall 103
15.4.3 Median Crodall 103
15.44 Modified Footpath Ciadis 103
15.4.5 SplitLevel Road 103
Clause 16 Urban Drainage 104
16.1 Objectives 104
16.2 General 104
16.3 Major and Minor Drainage Systems 104
16.4 Hydrology 105
16.5 Rainfall Data 10
Table 8 AEP Values for ARI 105

16.6 Annual Exceedance Probability 106

VERSION 5ERAFT Pageviof26261



N
I’ M infrastructure design manual

Table 9 Annual Exceedance Probabilities for Minor Drainage
in Urban Areas 106
16.7 Runoff Coefficients 107
Table 10 Runoff Coefficients 107
16.8 Hydraulic Design 108
Tablell Pipe Roughness Values 108
16.8.1 Pipe Velocities 110
16.8.2 Minimum Pipe Grades 110
168.3 Minimum Pipe Cover 111
16.8.4 Curved Pipelines 111
16.8.5 Pipe Alignments at Pits 111
16.8.6 Pit Losses 111
16.8.7 PitLocations 111
16.9 Main Drains 112
16.10Pipes 112
16.10.1Pipe Ty® 112
16.10.2Pipe Diameters 113
16.10.3Standards for the Design and Installation of Pipes 113
16.11Structures 115
16.11.1Drainage Structures 115
16.11.2Minimum Drops at Pits 116
16.11.3Maximum Drops at Pits 116
16.11.4Side Entry Pits and Grated Pits 116
16.11.5Pit Covers 116
16.12Litter Collection Pits 116
16.130utfall Structures and Energy Dissipators 116
16.14Pump Stations 117
16.15Subsoil Drainage 117
16.16Property Drains 117
16.17Major Drainage Requirements 118
16.18Floodways 120
16.19Drainage Reserves 121
16.20Building Over Council Drainage Easements 121
16.21Urban Drainage Easements 121
Clause 17 Rural Drainage 122
17.1 Objectives 122
17.2 General 122
17.3 Requirenmgs 122

VERSION 5ERAFT Pageviiof26261



N
I’ M infrastructure design manual

17.4 Minor Drainage 123
Table 12 Annual Exceedance Probabilities For Rural Drainage 124
17.5 Major Drainage 124
Clause 18 Retardation Basins 126
18.1 Objectives 126
18.2 The Use of Drainage Basins for Public Open Space Purposes 126
18.3 General 127
18.4 Retardation Basin Design Requirements 128
18.4.1 Location 128
18.4.2 Design Criteria 129
18.43 Inlet Structures 129
18.4.4 LowFlow Pipes 129
18.4.5 Overflow Systems 129
18.4.6 Depth of Retardation Basins 129
18.4.7 Batter Slopes in Earthen Basins 130
18.4.8 Access Requirements 131
18.4.9 Risk Analysis 131
18.4.0 Fencing and Security 131
18.4.11Landscaping 131
18.4.12Maintenance 131
Clause 9 Onsite Detention Systems 132
19.1 Objectives 132
19.2 General 132
19.2.1 Types of Developments requirsiteaetention 132
19.2.2 Methodology 132
19.3 Regirements 133
19.3.1 General Requirements 133
19.3.2 Basic Principles and Limitations 133
19.3.3 Design Parameters 133
19.3.4 Simplified Design Method for Small Developments 135
Table 13 Storage Volumes and Discharge Rates for Small
Detention Systems 135
19.3.5 Specific Design Requirements 136
Clause 20 Stormwater Treatment 138
20.1 Objectives 138
20.2 General 138
20.3 Requirements 139
20.3.1 General Requirements 139

VERSION 5ERAFT Pageviiiof26261



N
I’ M infrastructure design manual

20.3.2 Gross Pollutant Traps 139
20.3.3 Bioretention Swales 140
20.3.4 Bioretention Basins and Rain Gardens 140
20.3.5 Vegetated Swales, Grassed Swales, and Buffer Strips 143
20.3.6 Sand Filters 144
20.3.7 Sedimentation Basins 146
20.3.8 Constructed Wetlands 146
20.3.9 Ponds and Shallow Lake Systems 147
20.3.10Rainwater Tanks 147
Clause 21 Stormwater Discharge Points 148
21.1 Objectives 148
21.2 General 148
21.3 Requirements 148
Clause 22 Environment Management during Construction 150
22.1 Objectives 150
22.2 General 150
22.3 Erosion @ntrol and Sediment Discharge 150
22.4 Dust During Construction 151
22.5 Pollution 151
22.6 Noise 151
22.7 Weed Impation and Transportation 152
22.8 Incident Reporting 152
Clause 23 Whole Farm Plans 153
23.1 Objectives 153
23.2 Requimments 153
Clause 24 Landscaping and Public Open Space 154
24.1 Objectives 154
24.2 General 154
24.2.1 Councils Landscaping Design Manuals 155

24.3 Specific Requirements 155
24.3.1 Residential developments 155
Table 14 Residential Developments Design Requirements: 155

24.3.2 MultUnit Developments, Commercial Developments, Industrial Developments and Other

developments, subject to Planning Permit conditions. 159

Table 15 Other Developments Design Requirements 159

24.3.3 Development Plans for an area. (Concept plans only). 159
24.3.4 Public Open Space Provision (Residential Development) 160

VERSION 5ERAFT Pagexof26261



N
I’ M infrastructure design manual

24.4

24.3.5 Fencing of Public Reserves
General Requirements

24.4.1 Information to be provided

24.4.2 Maintenance Period

24.4.3 Defect Liability Period

24.4.4 Protection of Existing Vegetation
24.4.5 Vehicular Access

24.46 Clear Zones

24.4.7 Entrance Features

24.4.8 Street Tree Planting Requirements

Table 16 Street Tree Spacing

24.4.9 Landscaping on Road Reserves

24.4.10Soft Landscaping (refer to the Table 14 in clause 24.3.1 for further detail)
24.4.11Hard Landscaping

24.4.12Use of Public Open Space forv&temDetention

24.4.130ther Matters

Clause 25 Associated Infrastructure
25.1 Objectives

25.2 General

25.3 Telecommunications

25.4 Gas

25.5 Water & Sewer

25.6 Electrical

25.7 Emergety Services Telecommunications AlitRongygency Markers
Clause 26 Public Lighting

26.1 Objectives

26.2 Provigin for Public Lighting

26.3
26.4

26.5

Lighting Design
Decorative (N&andard) Lighting
26.4.1 Decorative (N@&btandard Lighting Fees)

Table 17 Decorative Lighting Contributions

PreSubmission Requirements

161
161

161
162
162
162
162
162
163
163

164

164
164
164
165
165

166
166

166
166
166
166
167
167

168
168

168
168
169
169

171

172

Clause ntroduction
| 1 Introduct
Sragse—+ yaiial toh

H
15N

VERSION 5ERAFT Pagexof26261

[ Formatted: Default Paragraph Font

[ Formatted: Default Paragraph Font




|
I, M infrastructure design manual

TABLE OF CONTENT®ERDICES

Appendix A: Model Conditions for Planning Permits 17357
Appendix B: Engineering Approval Process for Developments 17458
Appendix C: Council Review Checklists 17859

AppendixD Checkl i st s andeprfesentatisesf or Devel oper 320388

Appendix E: List of Cocihlnspections and Inspection Checklists 227203
Appendix F: Standard Drawings 28343
Appendix G: Standard S173 Agreement 286244
Appendix H: CCTV Acceptance Criteria 28846
Appendix I: Information to be Shown on Plans 29149
Appendi x J: Notes on Councilds Engineering0@r i nciples

VERSION 5ERAFT Pagexiof26261



N
I, M infrastructure design manual

TABLE OF CONTENTS SELECTION TABLES

Selection Table 3.6.1 Sustainable Infrastructure Guidelines 29
Selection Table 7.6(a) Drainage O0As Constru42tedéd Requirements
Selection Tabl@orwstbr(bgt e cRdq i roAment s 43

Selection Table 7.9.1 Councils Requiring CCTV Verification of Underground Drainage Assets 47

Selection Table 12.3.1 Access Lanes 62
Selection Table 12.3.2 Kerb Profiles 66
Selection Table 12.3.10 Subsoil Drainage 74
Selection Table 12.4.2(a) For Rural Living Collector Roads '
Selection Table 12.4.2(b) For Low Density Residential Collector Roads 7
Selection Table 12.4.2(c) For Rural Access 78
Selection Table 12.7.6 Minimum Pavement Depth 86
Selection Table 12.7.9 Councils Requiring Extension of Cerana¢ftav 87
Selection Table 12.9 Vehicle Crossings 92
Selection Table 12.10 Dust Suppression 94
Selection Table 13.3 Tactile Ground Surface Indicators 97
Selection Table 16.7 Differing Coefficients of Runoff 108
Selection Table 16.8.2 Minimum Pipe Grades 110

Selection Table 16.10.1 Ribbed Polypropylene or High Density Polyethylene Stormwater Pipes 112

Selection Table 16.16 Kerb Adaptors 118
Selection Table 17.4 Minim8lope of Earth Drains 123
Selection Table 18.4.6 Shallow Groundwater Tables 130
Selection Table 20.3.4 Bioretention Basins and Rain Gardens 141
Selection Table 20.3.5 Vegetated Swales¢ Gwales / Buffer Strips 144
Selection Table 24.4.8 Provision of Street Trees 163

Solsdentoble s o Suslonnlle Infeeas e Coneleligee 05 [Formatted: Default Paragraph Font

VERSION 5ERAFT Pagexiiof26261



|
I, M infrastructure design manual

Clause 1 Introduction

11 Background

This Infrastructure Design M&Maalugl was originallyrepared by the Cities of Greater BendiGuoeatet
Sheppartoand the Shire of Campa3peirjoint initiativwasone which recogmishe benefits of municipalities
working together towards consistent requirements and standards for the design anthfiastiognent of

Since the preparation oMbauamany othéZouncilshave adopted tManualTheseCouncilshave formed the
Local Government Infrastructure Design AsdaBi@ipviiicmowowns and maintainsMenual

TheManuatan be viewed and downloadedhatdesignmanual.com.au
1.2 Benefitsof a CommorManual

1 Sharing financial and human resources to pivlduiesmwhich will satisfy the requiremeetchfof the
participatingunicipalities.

1 Developingnore consistency amongst design requirem@atsséttantsand Developersworking in the
participatingunicipalities.

Providing bettepoint of reference for all patige Victorian Civil Appeals Tribunal.(VCAT)
Sharing ideas and practizhslp the municipalities to adopt best practice.

Documeimgtherequirements pdrticipatingouncilsforthedesign and developmentfadistructure

= = == =

Providing a clear framework to enable new subdivisions and development to respond to ang enhance townshi
character and deliver a diversity and of high quality urban outcomes.

13 Consultation

ThisManualhas been prepared following consultation and lialSonngiithCouncil staff, Consultantsand
DevelopersEachCouncilwas responsible for its own ltatisn process. The consultative processesshaed
that the policies, procedures and guidelinedMentlailachieveas far as practide, the three main aims of
appropriate, affordable and equitealgtructurehatserve the community and proswtanth.

1.4 Objectives

ThisManuals designed to be used within the boundaltiseomunicipalities who have adoptédrhi The
primary objectives ofNtamuahre:

1 To clearlgocumer® o u n equirethents for theiglesind developmennbfstructurehat is or will become
C 0 u n mfrastricture

1 To standardise developmeteriaas much as possible tmexpedit€ o u n engiheériagviews

1 To ensure that minimum design criteria are met in redasigio émel constructidnfoéstructurevithin the
municipalitieegardless of whether it is construc@edihgilor aDeveloper

[Formatted: Font: Bold
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1 To recognise and deal with the various issues currently impacting on the land development industry, in particular
sustaiability, integrated wateemanagement, timeliness and affordability;

When there is a conflict with Standard DrawingLountfipoliciesthe Manuabwill take precedence where the
matter relatesltdrastructurestandards.

1.5 Principles

Severabrinciples have been used to formulate the provisions of the IDM. Where that has dpcincipdgihie word
attachedsa superscript to the particular claoisexample

Developmentthat contain more than 200 letsl@velopment plaay be regred to establish bicycle
routes through the developri&RF-E,

By hovering the mouse above the superscript principle the principle is displayed. Principles are also listed in Appendix
Notes on Engineering Principles.

1.6 Council Approval

Approvaln elation to a subdivision has the meaning accorded to the term in Section 15 of the Subdivision Act 1988. In
relation to works undertaken entirely on private land and remaining within prizppeasaheeshipthat, based

on the preparation and ssgion of engineering plans for revidoubgilor, when agreed®gunci) the provision

by a qualified civil engineer of a certificate of compliance under the Section 238(1)(a) @ thedbidmgeAct,

that the works in question willcaritplthe relevant permit conditions.

In neithecontextloesCouncilapproval absolve hesign Engineaandthe Construction Engine@f ultimate
responsibility respectively for the design and the construction of the works in question.

1.7 Variation tdDM Clauses

TheCouncilsusing thiManualwill make every endeavour to follow the requiremeltarefaihidess there are
circumstances that exist that make it impractical or unreasonaliest&f@opléls of such circumstances include:

Reneving an existing asset which mlatesmply with the standards specifiedManiizl

Protectignative vegetationthe existing streetscape

Whereadoptinghe IDM standandsuld result in detriment to the neighbourhood character of an area.
Infrastucturelocatedn a heritage precinct or heritage significant area.
InfillDevelopmenwvhereCouncil wants to mairttaénsurrounding or abutting standards

E I ]

In additigrf€ouncilmayexempt particular developmentsgremiidrequirements thisManuaivherehe
Developecan demonstratet the@bjectives of the IDM have beeDewetiopeishouldapplyin writing seeking
providingompelling arguments to justify the grahigegermptioar exemptions requested

1.8 Township Character

TheManal is used at the design phase to ensure there are clear infrastructure design guidelines across municipalities;
and that minimum standards and maintenance schedules are achieved.

While theManualsets minimum standa@euncilsand developersmay wishot consider adopting alternative
standards to achieve residential development outcomes that are more appropriate to the character of a particular rural or
regional township.

[Formatted: Font: Bold
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TheManualallowsCouncilsto vary the minimum standards to address the local residential character of a particular
development, providing the overall objectives of the IDM are met. Any such variations should be considered in the early
stages of PSP planninih their potentimplications being clearly articulated, justified and documented so that all
stakeholders in the proposed development are informed.

1.9 Innovation and Advances in Technology

1.9.1 General

Councilsmayconsideadopting and approving innovative solutions and using new techntheyiesaalisfied
that the objectives of the relevant clausédarfubabave beemet alhough thBevelopmerdoes not comply with
spefic technicalovisionsf theMarual

1.9.2  Sustainable Infrastructure Guidelines

Sustainable Infrastructure Guidekmgzrepareth 201dy conducting research on design practices and materials in
Australia and overseas reflecting concepts such as Green Infrastructure, Sustaerabindéesiopnpact
Development. Consultation has been carried out with:

1 CCEF (Civil Contractors Federation)

Local Government Victoria (LGV)

Australian Asphalt Pavement Association (AAPA)
VicRoads

== =4 =4 A

Association of Land Development Engineers (ALDE)
The guidels were reviewed in 2016, to ensure that they reflected ongoing developments in standards and technology,

and were in a format suitable for adofmmicitsunder Clause 3.6 of Mésual References in tanuato the
SIG are to be interprete@fesences to the most recent edition of the guidelines (issued in 2016 or later).
1.10 Councils That Have Adopted Manual

The following have adoptetgreial

Greater Shepparton City Council signed 2 August 2007

Greater Bendigo City Council signed 3dr Qetb

Campaspe Shire Cotinsigjned 14 August 2007

Moira Shire Council sigidune 2007

Greater Geelong City Council signed 18 October 2007

GannawartghireCouncsignedTBA

Rural City of Wangar@anciigned 29 October 2007

Mansfield Shi@ouncil signed 27 March 2008

= = =2 =4 =4 A -a -a -a

Strathbogie Shire Cowigiledn Decembez009

Murrindindi Shire Council sigria2010

[Formatted: Font: Bold
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= = =4 =4 -4 -4 -4 -4 a4 A _-a -4 A -4 _-Aa -4 -4 -4 -4 A _-a a4 a4 _-a -a -1

South Gippsland Shire Council joined 17 March 2010
Benalla Rural City CoufiBiA

Wellington Shire Council 18 May 2010
EastGippsland Shigmuncib June 2014
Corangamite Shire Council signed TBA
Central Goldfields Shire Council 26 May 2011
Baw Baw Shi@ounciigned®4 August 2011
Ballarat City Council signed 1/7/2011
Hepburn Shire Council signed 23/12/2010
Moorabool Shig®uncil signgd12/ 2011
Warrnambool City Council sig8ézD15

Mitchell Shi@ounc25 November 2013
Yarriambiack Shire Council TBA

Southern Grampians Shire Council TBA
Ararat Rural City Council signed 18 October 2012
Glenelg Shire CougilAugus2013.

Golden Plains Shire Coadoibted 16 July 2013.
City of Wodon@auncikdopted 15 April 2013.
Towong Shire CouBidllarch 2013

Indigo Shire CourdéiIiMarch 2013

Swan Hill Rural Gityuncil6 April 2013
Macedon Ranges Shire Council TBA
Pyreneg Shire Council 20 August 2013

Colac Otway Shire Co@3cDctober 2013

Surf Coast Shire Council TBA

Mt Alexandehi& Council TBA
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1 Mildura Rural City Co@4cipril 2014

1 Bass Coast Shire Council 21 May@@khfield developments only)
1 Horsham Rur@ity Coundid April 2014

1 Moyne Shire Council 16 December 2014

1 Latrobe City Council TBA

111 Applicable Standards

In the absence of specific informatidnhisManualchecklistor standarspecification§ouncil will expéiee
relevant standardaathority requiremetdase applied

1.12 Revision
TheManuals a living document and may be revised and amended from time to time.

To ensure that everyone has access to the lateshedsiomalvill only be available electronicahgeloBIDA
website atww.designmanual.com.au

Suggestions on how lfésuatan be improved can be forwarded by em&kEtydtary of the LGIDA at <LGIDA
email address&ll submissions made in accordandkesgitbrovisions will be considered hyGt@ATechnical
Committegvhichwill providegularepordto thd GIDAoardindwhen consideragpropriate, recommeimahges

to be incorporated into the IDM.

Engineeringugries relating to individual devatdmubmissions, statushefreview process further technical
direction regardimfrastructurelesign should be directed to the following people at the relevant municipalities:

1 Desigrand Road Services Manager 1 Developmegingineer
Shire of CamgaeCouncil City of Greater Bendigmuncil

1 Team Lead@&evelopment 1 Development Assessment Engineering
City of Greater Sheppattoancil Shire of Moif2ouncil

1 Infrastructure Development Engineer 1 Senior Civil Engineer
Strathbogie Shire Council Mansfield Shire Council

1 Senior Subdivisions Engineer 1 Asset and Development Coordinator
City-of Greater Geel@agmcibreater Geelong C Murrindindi Shire Council
Council

1 Senior Engineer, Design and Development  Director Infrastructure Environment and Re
Rural City of Wangar&@oancil Services
Gannawarra Shire Council

[ Formatted: Font: Bold
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1 Manager of Engineesnd Assets
South Gippsland Shire Council

1 Coordinatdnfrastructui@evelopment

Wellington Shire Council

1 Manager Assets Planning
Corangamite Shire Council

1 Team Leder Infrastructure Planning and Grov

Baw Baw Shi@ouncil

1 infrastructure-Planiaget and Development
Engineer, Warrnambool City Council

1 Asset EngingeYarriambiack Shire Council

1

f

1 Design and Project Management Coordinatol

Rural City Council.

1 Works Manager, Golden Plains Shire Counci |

1 Engineering Development Officer, Macedon |

Shire Council

1 Senior Development Engineer, Moorabool St |

Council

1 Development Engineer, Hepburn Shire Coun |

1 Manager Engineering, Waste Operations Col

Pyrenees Shire Council

Senior Development Engineer
Benalla Rural City Council

Development and Design Coordinator
East Gippsland St@euncil

General Manager Technical Services
Central Goldfields Shire Council

Coordinat@esign anbevelopment, Ballarat C
Council.

Engineering Design CoordinatoheMBhire
Council.

Manager Infrastructure, Southern Grampians
Council

Design and Development Engineer, Glenelg
Council.

Senior Development Engineer, Wodonga Cit'
Council

Manager of Assets, Towong Shire Council

Manaerinfrastructure Servidesligo Shire
Council

Senior Design Engineer, Swan Hill Rural City
Council.

Development Engin€@alac Otweghire Council

1 Project Engineer, Surf Coast Shire Council { Team LeadérEngineering, Mount Alexander ¢
Council
1 Engineering Team Leaddédura Rural City 1 Manager Asset Managenttags Coast Shire
Council Council
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1 Manager Infrastructure, Horshaind®yr&ouncil § Assets Engineer, Moyne Shire Council

1 Coordinator Infrastructure Plabairape City - { Formatted:  No bullets or numbering

Council

Contact can be made with the people listed abokE&ibstebsite atww.designmanual.com.au
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Clause 2 Definitions

Acceptance of Works As described @Glause’.5
AHD Australian Height Datum

Annual Exceedance Probabif29 The longerm averagerobability that the defined magnitude will be
exceeded in any given.year

Average Recurrence Inter{/R) The longerm average interval elapsing between successive events of the
defined magnitude

Carriageway The distance between the inverts ofdtentsds with kerb and channel
and the distance between outer edges of shoulder for roads without kerb and
channel.

Clear Zone Anarea adjacent to traffic lanes which should be kept free from features that

would be potentially hazardous to errant vehicles.

Consultant(s) A person or company appointed Bgtletopeto provide expert &rd
technical services.

Contractor Isthe person, legal identity or company nominatBeé\sldpeto carry
out the works.

Construction Engineer Unless otherwiagreedy theCouncil all road and drainage construction
supervisioshoulde undertaken b@aalified Enginegrhowillhereafter
be referred to as enstruction Engineer

Construction Supervision Construction Supervisias the responsibility ofDlegeloperandis to
becarried out by th®nstruction Engineer arother person appointed
by theDeveloper
Council The relevant municipal organisation within whose boundaries the

Infrastructures to be constructed.

Council Engineer AQualified Bgineer appointed younciltorevievand approve designs
and/or inspect works for compliance with the standards sktasutah this

Council 6s Pl anni e ddpatment witmmeddahncilthat is responsible for the processing
and administratioinplanning permits.

C o u n Engiheérimg Department  The department within éaatincilthat is responsible for the review and
where appropriatgpproval oifrastructurein relation to engineering
standards. For tBeuncilswithin thislanuathe engineering departments
are as follows:

COUNCIL DEPARTMENT

Ararat Rural City Cound Council Services

Ballarat City Council Design and Delivery
Bass Coast Shire Coun| Asset Management

Baw Baw Shire Council| Infrastructure Planning, Programs and
Waste

Benalla Rural City Cour Infrastructure Services

Campaspe Shiteuncil | RoadServices Department
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VERSION S/@rsion5-ORAFT

COUNCIL

DEPARTMENT

Central Goldfields Shirg
Council

Engineering Services

City-of Greater Geelong
Ceunell

Engineering-Services

Colac Otway Shire Cou

Infrastructure and Services

Corangamite Shire Cou

Assets Planning Unit

East Gippsland Shire
Council

Development Department

Gannawarra Shire Cou

Infrastructure, Environment and Regu
Services.

Glenelg Shire Council

Assets and Infrastructure

Golden Plains Shire
Council

Works Department

Greater Bendigo City
Council

Planning and Development

Greater Geelong City
Council

Engineering Services

Greater Shepparton Cit]
Council

Plannin@roject®epartment

Hepburn Shire Council

Engineeringervices

Horsham Rural City
Council

Technical Services

Indigo Shire Council

Infrastructure Services

Latrobe City Council

Infrastructure Development

Macedon Ranges Shire
Council

Engineering Infrastructure and Projec
Engineering and Infrastructure

Marsfield Shire Council

Engineering Department

Mitchell Shire Council

Engineering and Infrastructure

Mildura Rural City Cour|

Asset Services

Moira Shire Council

Construction and Assets

Moorabool Shire Counc

Engineering Services

Mount Alexander Shire
Council

Infrastructure

Moyne Shire Council

Physical Services Assets Unit

Murrindindi Shire Coun

Engineering Services

Pyrenees Shire Council

Assets and Development Services

Rural City of Wangaratt|

Technical Services

South Gippsland Shire

Council

Sustainable Communities and Infrastr
Department
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) [ Formatted: Font: Bold




|
I, M infrastructure design manual

Design EnginearDesigner

Developds)

Devel operds

Development

Infrastructure

Manual
MUSIC

Qualified Engineer
Road Verge

Superintendent

TMAR

VERSION S/@rsion5-ORAFT

COUNCIL

DEPARTMENT

Southern Grampians SH
Council

Infrastructure Department

Strathbogie Shire Coun

Engineering Department

Surf Coast Shire Coung

Infrastructure Development

Swan Hill Rural City
Council

Engineering Services

Towong Shire Council

TFechnical-Servitfsastructure
Development and Projects.

Warrnambool City Cour|

Technical Services

Wellington Shire Counc|

Built and Natural Environment

Wodonga City Council

Infrastructure and Sustaityabili

Yarriambia&hire Cound

Technical Services

Unless otherwiagreedy Council all road and drainage desiosld
becompletetly aQualified Enginegwhowillhereafter be referred to as

theDesign EngineearDesigner

The person or companyeaiatundertakirtielanddevelopment.

Repr @l et alt o per 0 s is Rrefgrably 88aperintartdenvhere
there is a contract betweenDéneeloperand theContractorfor the

provision dhfrastructurehat will be vested in Council. When there is no
contract in place for the workd th@ e | oper 6 s wiRketper esent at i ve

Construction Engineer theDesign Enginees required by the context.

Refers t&thecarrying out of building, engineering, mining or other operations
in, over or under land or the making of any material change in the use of any

building or other land".

Refers tohysicaivorks including roads, paths, playground andmrecreat
equipment, landscaping and drainage systems (including retardation and
treatmerfacilitiesand ancillary assets such as.signs

The Infrastructure Design Manual.

The Model for Urt&tormwatémprovement Conceptualisation (MUSIC) is

a sdtware tool that simulates the behawtmrnufaten catchments.

A person eligible to be registered as a civil engineer on the National
Professional Engineers Register and experienced in the relevant field of

practice

The distance between the invert of kerb and the near road reserve boundary.

The appropriately experienced and qualified person appointed by the

Developetocarry out the functions of the Superingendefibed in the
General Condition€ohtradtAS 2124 or AS40@0en there is a contract
in place between tbevelopeand theContractorfor the provision of

Infrastructure that will be ves@alincil

Traffic Management AssessRegrirt as describe€lause.1.8-1.2

Page200f26261
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TIAR Traffic Impact AssessrRapiort as describe€lause.1.8-1.3

WSUD The integtimn of urban water cycle management within planning and design
is known a&/ateiSensitive Urban DesWyisUD.
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Clause 3 Engineering Information Requirements

3.1 Objectives

The objectivé this Clause is to settbatengineering informationCtbancilwillnormally expebeveloperso
provide, at a level of detail appropriate to the relevant stage in the planning apyiemal process,
Applying for a Planning Scheme Amendment

Submitting a Precinct Structure Plan for review

Submitting Bevelopment Plan review

Applying forRlanning Permit

1  Submitting Engineering Plans and Computations

== == =4 A

At any stage of the planning approval propesaplication meeting will help to ensure thaerdirtbering

information likely to be requir€ainycilis ieentified prior &adormal submission or applic&wrexample, when a
Developerapplies concurrently foPlanning Scheme Amendmaeamid aPlanning PermitCounciland the

Developeran agree upon a single coherent set of information requirements appropriate to the scale and complexity of
the proposed development.

As a general principle, plans and calculations submitted to andGmeegitgickny stage in the planning approval
process should not normally require major adjustments at a later stage, unless there have been significant changes in
circumstances during the intervening period.

3.2 General Engineering Information Requirements

For all but the smalistelopments, thevdéopershould, where relevant to the proposed devetopuiddgiie
following engineering information at the earliest practicable stage in the planning approval process:
1 plans indicating the scale, location and overall layout of the development; and

exsting surface level contours to Australian Height Datum (AHD) as per Table 1; and

any existing natural or constructed features that may impact upon the engineering design; and
the proposed locations and dimensions of reserves and public open space; and

the proposed road layout and hierarchy.

E e ]

Table 1 Contour Intervals

Description Average Slopef Allotment Contour Interval
Sites > or = 1000m?2 0-1% 100mm
1-2% 200mm
2%5% 300mm
5% plus 500mm

The rmimum umbenpf spot levels

required is one on each corner

allotment and centroid together
arrows showing direction of fld

Sites <1000m?
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3.3 Specific Information Required during the Planning Approval Process

Councifrecognises that requiring an unduly high level of detailed engineering information at an early stage in the planning
approval process may serve both to discourage appropriate development and to limit the potential for innovative solutions
to engineeringgblems to emerge. The following sections give an indication of the nature and extent of the engineering
information tHaevelopershould normally prowtleach stage in the planning approval process.

3.3.1Planning Scheme Amendment

3.3.1.1 General

Unless the Developer has requested tRérthing Scheme Amendméet considered in conjunction with a
Planning PermapplicatiorCouncilwill not normally require thedafic Impact Assessment RegdtAR]as

defined in ClausefthisManuabra Stormwatelmpact Assessment RepfBtARfs defined in Clauseof this

Manuabe submitted at this stagberplanning approval process. The information requirements for this stage of the
process are set out below.

3.3.1.2 Roads and Traffic

The Developershould, where relevant, enga@eiaified Engineeilo prepare a preliminary roads and traffic
assessmenthich addresses, at an appropriate level of detalil, the impact and management of traffic on the internal and
external road networks associatetievitlannecetdelopmenthe assessment should consider:
9 current and predicted traffic volumes; and
the proposed internal road hierarchy and functions; and
the proposed major road layout and major intersection treatments; and
predevelopment agreemeatgiired for fite traffic management; and
the potential impacts on public transport networks; and
1 any proposed road closures.

== = =4 =

3.3.1.3 Stormwater

TheDevelopeshould, where relevengage &ualified Engine¢o prepare a preliminary stormwater assessment
whch addresseat an appropriate level of détadrrangements for collecting, conveying, storing, and discharging
stormwater from filannedel/elopment and achieving water quality improvements consistent with established WSUD
principlesThe assessmt should consider:

i the relevant catchment anetatdhment areas; and

1 practicable routes and destinations for the major and minor stormwater networks; and

9 predevelopment agreements required for offsite stormwater management; and

9 the possible scale émhtion of any stormwater retardation basins; and

9 the possible scale and location of WSUD quality treatment facilities; and

3.3.1.4 Flooding

When angubstantial proportion of the land in question may be subject to fluvial or pluDe\itbopkashoilde

engage Qualified Engineéo prepare and subnfitad Impact RegorsatisfCounciland any relevant floodplain

authority that the proposed development can be carried out without having any adverse impact on other properties and/or
on the naturahvironment.

3.3.2Precinct Structure Plan

The engineering information requiremeRteéinet Structure Plan [PSiich will be incorporated into the planning
scheme via tirban Growth Zone [UGatk specified in the releRP&Rguidelines.
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WhereCound policies require thadevelopment Contribution Plan [Di&Pprepared, a functional analysis of the
necessary traffic and stormwater management infrastructure and open space provisions, together with an engineering
estimate of the associated costsidse submitted with the application.

3.3.3Development Plan

3.33.1 General

The engineering information requiremesyetoggment Plan [Dd#E specified in the relevant Development Plan
Overlay Schedule in the Planning Scheme. In the absence of any more detailed guidance frbevtiiapsource, the
should provide sufficient engineering information to validate the frameworkRrawnicty Recmépplications

are intended to be considered, having regard to the folitavisgssub

3.3.3.2 Roads and Traffic

Councilwill not normally require thaaffic Impact Assessment Report [T&Rlefined in Clause 9 ofvthisual
be submitteat this stage in the planning approval pfoe&eselopeshould, where relevant, engayeatified
Engineeto prepararoads and traffic assesswhitth addressesadevel of detajppropriate theobjectives of
a Development Plathe impa@and management of traffic on the internal and external road networks associated with
the planned development. The assessment should consider

9 current and predicted traffic volumes; and
the proposed internal road hierarchy and functions; and
the proposed major road layout and major intersection treatments; and
predevelopment agreements requiredsite tffic management; and
requirements for upgrading external roads and intersections; and
the potential impacts on public transport natworks;
the potential impacts of staged development; and
pedestrian and cyclist movements; and
1 any proposed road closures.

=2 =4 =4 -8 —a —a A

3.3.33 Stormwater

Councilwill not normally require tisibamwateimpact Assessment Rep[BtARJas defined in Clauseol this
Manuabe submitted at this stage in the planning gmueessTheDevelopeshould, where relevangage a
Qualified Engineéo prepare a stormwater assessment which addadeses patletappropriate theobjectives

of aDevelopment Plathe arrangements for collecting, conveying, storing, and discharging storiplaaterdrom the
development and achieving water quality improvements consistent with established.\V5&Bspassipas
should consider:

=

the relevant catchmentsartatchment areas; and

practicable and satisfactory routes for minor and major drainage networks; and
network outfalls and/or connection points to the external drainage system; and
predevelopment agreements required for offsite stormwater marthgement; an
appropriate easements and/or drainage reserves wherever necessary; and
the nature, scale and location of any retardation basins; and

the nature, scale and location of WSUD treatment facilities; and

the potential impacts of fluvial or pluvial flodding; an

any proposed use of grey water.

=A =4 =4 -8 -8 -8 —a -
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3.3.34 Flooding

When angubstantial proportion of the land in question may be subject to fluvial or plube\itbopasyotile

engage §ualified Engineéo prepare and subnfii@od Impact Reparorder to satis®punciland any relevant

floodplain authority that the proposed development can be carried out without having any adverse impact on other
properties and/or on the natural environment.

3.3.4Planning Permit

3.34.1 General

Unless theelevaninformation has been provided earlier in the planning approtrepevetsgseshould identify
the approximate size, range, shape and orientation of the allotments, and demonstrate that all allotments will have legal
and practical access.

3.34.2 Roads andraffic

When any of the circuntgtsdefinedn Clause 9 of thinualapply tahe proposed developn@atincilmay
require thBevelopeto engage &ualified Enginedo prepare and subailtraffic Impact Assessment Report
[TIAR]and/om Traffic Management Assessment Report [TM&R}o issuind?é&anning Permit

In appropriate cas€sunciimay insteaattach conditions toRfenning Permiequiringhatthe reports in question
be prepared and submjitesito the submissiorenfjineering plans and calculations.

When ndlARor TMARS required, tiizevelopeshould consider and address the relevant guideliféanofathis
For exampl€ouncilwill expect tlizevelopeto demonstrate that the relevant design vehicles can gain access to and
from each allotment without detriment to the safe and convenient operation of public roads serving the development.

3.3.4.3 Stormwater

Wherany of the circumstances defined in ClaisésManuakbpply tdthe proposed developm@atinciimay
require thBevelopetoengage Qualified Engineéo prepare and subam$tormwateimpact Assessment Report
[SIARJand/oa Stormwater Management Assessment Report [§iéRD issuind?éanning Permit

In appropriate cas€sunciimay insteaattach conditions toRfenning Permiequiringhatthe reports in question
be prepared and submijitegito the submission of engineering plans and calculations.

When n&lARor SMARSs regired, th®evelopeshould consider and address the relevant guidelihésnofahis

For exampl€ouncilwill expect tlizevelopeto demonstrate that safe and convenient arrangements can be made for
stormwater collection and conveyance to existing major and minor drainage networks without detriment to the efficient
operation of those networks. Achieving this objective mast tequilevéiopmémtlude significant provision for

onsite stormwater detention, as defined in Clause Nlfroidhis

3.34.4 Flooding

Unless theelevaninformation has been provided earlier in the planning approwvdleor@rgaoportion of the

landin question may be subject to fluvial or pluvial thefrkrglopeshoulddentifisuitable building envelopes,

locatedt or abovie predicted peak flood levels, and provide sufficient informat@outocgatidfgny relevant

floodplain athority that these envelopes can be established without detriment to other properties and/or to the natural
environment, and without having any significant impact on flood levels and velocities.

3.4 Engineering Plans and Computations
In addition to any specéguirements set outRlaning PermitonditionsZouncilwill expect tHaevelopeto

demonstrate thhe plans and computations submitted either comply with the technical provisions set out in the relevant
clauses of thidanual or that excepticen® being proposed under the provisiOlzsise 1.9 of tManualwhich

are designed to accommodate innovative solutions or advances in technology. [F FR———
ormatted: ont: Bol
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Where the proposed systems or materials do not comply with the existing provisions inchagditnghevhere rele
Sustainable Infrastructure Guidelines referenced in ClauseNsabiua] thesDevelopeishould provide clear

evidence that they will deliver equal or superior performance to established solutions in terms of safety, strength, stabilit
resiience, durability and appearance. Matters to be considered may include, but need not be limited to:

1 The eed to respect established neighbourhood character

1 Demonstrated compliance with Australian or international standards

9 Tests carried out by registabetatories under replicable conditions
3-1Record of successful use under similar conditions in otherQlgjiselistésns

3-63.5 Sustainable Infrastructure Guideli(8Ks)
The Councils listed in Selection Table 3.6.1 have adopted the Sustainable Infrastructure Guidelines.

Selection Table 3.6.1 Sustainable InfrastructureliGesde

Councilswhich faveadopted the Sustainaliefrastructure
Guidelines

No Councils have adopted at this stage.

TheseCouncilswill expect thgesign Engine¢o complete the Sustainability Checklist provided in Appendix B of the

SIG when submitting proposals for significant developments within their municipal boundaries. This will provide evidence
demonstrating how, and to what extent, the objectivés loftieeb8én considered and implemented in the design

process, and assist Councils to assess the overall merits of each development from a sustainability perspective.

Where thBesign Engineean demonstratatiproposed variations frorivitreiabre cosistent with the SIG, the

Councildlisted in Selection Table 3.6.1 of Clause 3.6 as having adopted the SIG will normally accept that the objectives
of the relevant IDM clauses have been met, althoughaheayopmiscomply with all their technitsadpso

373.6 Certification of Plans of Subdivision

Certification of a Plan of Subdiw@sionlyoccur if the plan of subdivision is in accuaitfative requirements of the
planning perraitd anpccepteéunctional Layout Plan.
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Clause 4 Fees and Contributions

4.1 Engineering Fees

When a development involves construction of engineering works, or may potentially impacQapmieithe existing
roads and drainage systems, a plan checking and supervision fee may apply. Unless otherwise agreed in writing, this fee
willbe in accordance withShkdivision Aahd will be 3.25% of the value of the works to be tak€owvel by

If more than one construction inspedimreptance of Worlsspection is required (refer Clagdeecause the
CouncilEngineethas been called befir@wvorks are reafty inspectian extra fee of $50.00 will apply for the first
additional inspection, $100.00 for the second additidiosl amsp®t50 for the third additional inspection, unless
varied by a previous written agreement.

4.2 Development Contributions

Development Contributiifise generally controlled by the use of predevelopment agreements or other arrangements
or Section 178greements, planning permit conditions and/or Development ContribiRievelopiaest
Contributions may be required for road works, éhaliiag@pen Spadeaffic management works, community
development or other works that berieévehepeand/or others.

Where adequate drainage orlofrestructurés not available, other arrangements may need to be in place to allow
suitablénfrastructureo be provideDevelopershould access any Council policies relating to drainage levies and/or
headworks charges to obtain information as to the amount of any levy or charge applicable in such cases.

Any contribution fr@ouncilwill be made in accordancethetinelevant policiexpieof whicltan normally be

foundntheCounciwebsiteBe c ause such wor ks wi ICbundisare réqUieegteakteal Wor ks 6 or new asset s,
provisiofor themwithin theannuabudget AccordingDevelopershouldgubmit planspecifications, cost estimates

andother relevadbcuments detailing aguest for a contribution priaroargach yeathe allocation@buncil

fundinghrough the budget proaessot be guaranteedafoyfinancial year. Tbestestimateshould detail the

proposedontribution of all benefiting parties and treritgger for thentributiosoughfromCouncil
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Clause 5 Design Requirements

5.1 Objectives
The objectives of these design requirements are as follows:

Toprovid®evelopersvithclear guidelines regarding the engineering requir@memtd of

To ensure thaéw and upgradedrastructures of consistent standard across the municipalities

To ensure that the works are designed such that they will fulfil the purpose for which.they are intended
To ensure that minimum design standards are achieved aetGvorksmiegislatsréobligations

To ensure that community amenity will be improved through development

To ensure that maintenance requirementsidezambasthe planning and design stages.
To ensure all relevant statutory authorities/stakeholderscoase lbebanbeir requirements considered.

1
1
1
1
1
1 To ensure thahvironmentaliblic and employeskduring and aféevelopmers considered
1
1
1 To ensure continuity in township / local chehactedesired 6puncil

5

2 General

Comprehensive design criteria includedantiaonvey engineering requirements for the internal or external delivery
of desigandconstruction of roads and drainfigstructurewhile considering local conditions and the requirements
of theCound.

ForDev el oper 0 ss,tidpnua mavides thet basis tor expedaptance wbrksuilt bypevelopers
for incorporation intoltiilastructuresystems controlled byGbancil The engineering procesBdoelopments
including subdivisions, is outlined as a flowchart inéloeadinB: EngineeringAcceptanceProcessfor

Developmen#sppendix-B-Engineering-Acceptance Process-for-Develop@entscildoes not guarantibe

undertaken I§ouncilanditsresponsible officers.

Unless otherwiagreedy Counci] engineeringans and documentasiooulde submitted at three stages during
the design proses

1. Functioal Layout Plan
2. Detailed Design Plans
3. Final Design Plans

TheFunctioal Layout Plaprocess is aimed at impradingomes and reducing timelines for apponeaisork
upfrontill often help émsure thatme is saved in the later stalyade théunctioal Layout Planshould be
consistent widlmy relevant Precinct Structure Plan or Outline Developimepr&iassill also ensure that both
designers arbuncil have confidence in proceedindewdlopment of detailed engigemndandscape designs
and plans.

The preparationfoinctiondlayouflans isonsidered to be part of agrestice approach to the documentation of
subdivision developments, aretisnmendezlenwhere there i® specific requirement on aipampermit.
Functional Layout Plan(s) should skogiradlering elements which may iniitbiecehe dimensions of the plan of
subdivision, the functionality afitaditructure, the achievementotaptable landscaped area preébervatio

of prescribed features on the site.
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OnceFunctional Layout Plahése beeapproved, the subdivigout and infrastructure skbamldedelivered

in accordance with the appruaesi Howevetheseplan(sdonotconstitute definitivetatement of all construction
requirements. Detailed engineeringppdanide this informatidpproval does mepresengitherconsent to the
omission of infrastructure that is not shbefuoctional Layout Plarthefinalapprovadf itemshat are incidental
to fixing dimensions orpthe of subdivision or drawn only furglose of clarity.

5.3 ChecklistandAuditing

The detailed checklists appended tblahisalprovide designers with documentation to demonstrate that the
requirementstbieCouncilhave been satisfied. Designeexpeetetb sign off the relevant checklists, to verify that
the specified criteria have been met.

ForDevelopersthese checklists form an integral part of each submission of documentation, and provide the basis for
fasttrackingacceptanceouncils to check authenticity, will randomly undertake audits of submitted checklists.
Consultantroviding reliable chetsklgll be ranked accordingly and attract less auditing. Others may experience
delays in threvievprocess due to increased rates of auditing.

Wheréevelopesubmissions are accompanied by completed cBezklistsc i | 6 s Engimeed®tr i ng Depart ment
spend time checking quality or minor documentation details, and will therefore be able to review documentation in a
significantly shorter time.

Wheréevelopesubmissions are not accompanied by completed checklists, or where auditing has shown that previou
checklists have not been reliably completedn c i | 6 s En g i wilkave rio omion Bogrgview theme n t
submission in greater detat to approvdiis may include a ch@#design details and quality of documentation

against the cheastdand requests for further information

5.4 Devel operds Representatives

for-private-tand-developrTheDevelopeis responsibferengaggsuitably qualified and experienced petsonnel
design, construct, or supervise the construction of roads aimfrdstinemedor private lamevelopmergasry
satisfaction of t@euncil

Councilwill expect thgevelopetoensure that these persons:

1 Possess a professional indemnity insurance policy that covers design, constructioraaddrsupéegision
provision for a maximum possiblecoleidered adequateCloyincilhaving regard the nature and extent of
the development in question

1 Do not have pecuniary ineragtieither th®eveloperorthe Contractor unless independent certification is
providedy a third party acceptab@otmcil

Unless otherwiagreedy Council dl subdivision road and draidagignshoulde undertaken byQaalified
Engineerwhawillhereafter be referred to aB#dsgn Engine@rDesigner

Unless otherwiagreedby theCouncijtheConstruction Supervisiafiall subdivision road drainagevorkshould
be undertaken b@aalified Engineevhowillhereafter be referred to a€tmstruction Engineer

While it is generally preferred thételign Engineaandthe Construction Enginedre the same person, the
Developemaydecidenot to utilize this arrangement. All pélitiesemployed at the expense Beteloper

For the purpose of Manuglin all matters relating to the design andelesigifi the development roads, drainage
and landscaping worksPiasignEngineemwillbe deemedtobethe vel oper 6 s. Represent ati ve
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For the purpose of Manualin all matters relating to the construction and handover of the development roads, drainage
and landscaping worksStiggerintendenwillbe deemedtobefhe vel oper 6 s. Represent ati ve

55 PreDesign Site Inspection
Unless otherwise agreqatedesign site inspectitiouldemadeprior to any detailed design work commencing.

TheDesign Engineahoulglan to conduetseparatpredesign site inspectigtha representative frém@ unci | 6 s
Engineering Departmeantdiscusechnicassues and requirements for the site and surrounds.

5.6 Coordinationof Worksby Developers

TheDevelopeor theidesignaterkpresentatiwell be responsible for coordireiwagks to be undertaken as part

of theDevelopmentThese will typicaihclude roads, drainage, whiterhydrants, fire plugsyerage, power,
teecommunicatigrgas, landscaping, and dteersas required by the planning permit. The design, documentation
and installation ofiaftastructureequired to service the develommeniccomplywith the criteria, specifications

and instruction§the relevant authority

Unless otherwiagreedy Counci servicalignments Developmentshoulccomplyvith the requirements of the
"Code of PractieBlanagement of Infrastructure in Road Rasdrateer relevant regulsitioicods established
pursuarnb theRoad Management Act

Engineeringgpiacceptanclr the construction of roads and draiflagebe granted untthaster services plan

has been provided shottieglignments and structures of all senvitéee location of all street freeBeveloper

or their representatidebe responsible for provaliffgcient information on the master services plan to identify potential
clashes of services, tmdetermirtbe clearance between these services where they cross. Footpath alignments and
kerb crossings should be shottre enaster services plan, as should proposed landscaping features such as trees and
irrigation systems.

5.7 Variatiorfrom Design Guidelines

Anyproposal to deviate fromMhaualguidelines at any stage of the shokithe submittedvithfullsupporting
reasongo,andbeaccepteth writingh ounci | 6 s En g i pnice tehecomnmenceneptleérelevane n t
work. ThBesign Engineerill beentirelyesponsible for thietcomesf any suatieviation

TheDesign Engineés responsible for esinganyplanning permit conditidetermingwhether any engineering
acceptander design variation requires an amendment to the Planning Permit conditiogfrazejspieadgion
tobelodgedwitho unci | 6 s P darplanmngermi engerradméennifeequired.

Note
Variationacceptetbr some subdivisionBevelopmentmay not be accepfedother current or future proposals.
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5.8 Documentso be Submitted ( Formatted: _Font: 14 pt

Unless otherwise agree@daynci) engineeringlans and documentastooulde submitted at three separate stages

during the design process, in accordance with the following/lseiaesigns are prepare@dmncilstaff

members, tHevel of detgifovide@ndanyspecific requiremesit®ulde agreedithCouncilprior to the design

commencingut the designroéds and drainagfeuldtomply with the guidelines setthetfimllowing sections.
5.8.1 Approval ofunctionalLayoutSubmissio

Councilwill expetheDesign Engine¢o submjireliminargngineeringgpistoCounci | 6s Engi neeri ng Depart ment
for reviewandto identify angngineering assumptions specific to the proposed development. This shbmission can

lodgedefore or after an application for planning permiMest@alencilsprefer to have these plans submitted in

an acceptable electronic form&phbutilsmay also require that one hardcopy set (A3) plans be provided.

In considering whether to approyermtipnal layout submissioasncilwill take into account tlggiirements of
thisManualrelevangeneral engineering principles, the planning permit conditions and all other information collated from
the siteCouncilwill expechéDesign Enginedoprovideufficierdata on the proposed roads, drainage amgl park

for the development to errablew andpproval ehefunctional layout

Road Design:

The road layout and parking siemsd show

1 Layoubf roads and allotmentsluding the road hierarchy and estimated traffic volumes.
Nominatedarriagewayidthg§measuretetweekerb invertand road reserve widths
Typical road reserve cgesgions

1
1
1 Conceptual layout of proposed intersections internal and external to the development
1

1  Vehicle turning movement planGtatéee12.3.8

1 Details of any staging of the development and impact oetverfoad
Drainagéesign:

The overall drainage stratéagys should shiow

1 Total catchment area, nominatezhititiment areas anefficient of runoff for eackcatthment
1 Layout of proposed drainage systems with approximate sizes of trankfilrainage $izes)

1 Natural surface contour lines fHBbe

1 1% AEMood levels where applicable

1 Nominated drainage discharge point and any treatment concepts

1 Existing drainage services and proposed connection points to existDevatapfarmes

1 Details of any staging of the development and impact on the drainage network

1 Details afonceptud/SUDizing and layout.

Not albf these requirementitibe applicabte smalDevelopments [Formaned: Font: Bold
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Thesubmission shoble accompanied by a brief report outlining key engineering issues and their proposed treatment

and bya completed checklist as fouAgprndixC. Council Review Checklistppendix-C:—Council-Rew
Infrastructureshould be demonstrated, as should relevant social and community linkages.

Any traffic management strategy req@aehijshoud be submitted with the requesigooval of functional layout
(refer t€lause PThe road safety audit team should be nomiBatedtoc i | 6 s Engiaithietneng Depart ment
for their consideration (Efeuse 00

Orce thdunctional laychas been approyédeDesignEngineecanundertakdetailed design with confidence that
theiproposedtrategies are acceptabi@atancil

5.8.2 DetaileddesignSubmission

Oncethefunctional layduas beempproveddesign work should be carried through tdoxomatete stagim

consultation with VicRoads where apprapdéte, relevant documentagigbmitted tGounci | s Engi neeri ng
Departmerfor revievDetailed degiapproval may be granted subject to minor amelfisign@fitant amendments

arerequiredhe relevant plans and desighmrmally have be resubmitted for approval.

In considering whether to approve dégaigdocumentatipBouncilwill take into accoth@ requiremernkthis
Manualrelevargeneral engineering principles, the planning permit conditions and all other information collated from the
site,the requirements of any relevant Precinct StructureaPtaptéideinctnal Layout Plasgrvice authgrit
requiremengndother relevant factors

Unless otherwise agree@€dynci] one(1) hardcopy set and one (1) elecminicdraft plans and specifiction
shoulde submitteid Councilfor comment, prior to lodfyrad design plans and specificatiorsiéwThehard
copy set of plaisto be unbound ahecopies of the specificationtodre boun€ompleted checklists as found in

AppendibC: Council Review Checkligtppendix-C:-Council-Review-Cheekishiguldaccompany this submission.

Documentatighouldbe prepared in accordgmégwith A-p—p—e—n—d D Cheell st s [Formaned; Font: Not Bold

Representativegippendix DChecklists and Fars for DeveloperRepresentativeand include a master services ( Formatted: Font: Bold

planThisplanshould, so far as reasonably practiteivethe overall layout ekiting and proposedvices within
the limit of works. Phenshoulddentify potent@ashes of servi@sddemonstrate that appropriate clearatices
beachieved. Individual cables for electrical, telecommunication and siangancteeipesed to be delinghitd
may be shown as a single line rapnestne alignment of trenches. The lodagdrydfants, fire plegset lights,
substations, pump statiomsd similar itenskiouldbe shown on the master servicestqigther wittajor
landscaping features.

CouncilwillexpectheDesignEngineeto provide hydraulic calculations shmthsgrfacend underground flows
into and out of thdrainage system duningjor and minor storm events Ckfese 16 and pavement design
computations, including relevant Californian Bearing Ratio (CBR) results from laboratory analysis of soil samples.

For infrastructure that will be vestmlnzilor is located adjacent to or ab@ingd infrastructur&ouncil
property or reserve or P@gen Space Certificate of Compliance for DesignCaertifizate of Compliance for
Constructionrisquired for the following infrastructureoitsingcted as a part of a subdiyésietopnre:

Retaining walls along property bourfdar@a high);
Entrance structures;

Gazebos;

Bridges;

Boardwalks/elevated walkways/jetties; and
Other structures as applicable.

=a =4 =8 a8 N

Incertairtircumstances, Building Pemmaysbe required, as well as Certitié@mspliance.

[Formatted: Font: Bold
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Quality Assurance sections of the specffimaiidas a minimyrist witness points and hold points as nominated in
Appendix E: List of Cocihinspectionsppendix-E—List-of-Counbilspections TheCouncilmay choose to be
to roads and drainage construction and documentation should reflect this.

Any Road Safety Audit requir€dunycilshould be submitted with the réquestailed desigipproval.

Afterreviewby®@®@® unci | 6 s En g i,onesetof plarg and sppciisaiithiveaaturned to Besign
Engineerwith marlgps or comments regarding any required amendments.

5.8.3 Final Design Submission

Oncedetailed desigpproval has been received, design work should be carried through tio comgplétiion
with VicRoads where appropaiadthe final design documentation sulioftedu nci | 6 s Engi neering Department
for review.

TheDesign Engirex should, unless otherwise specif@olingil providehreg3) hardcopies and one (1) electronic

copy dthe final design plans and specifitatibéSo unci | 6 s E n g i witeaecoveringgettdd esgifgimgt me n t
thatthe documentaticompés fullywith the guidelines of Mésiugl except fany agreedariations. An additional

set of hardcopy plahsulde provided if landscaping is to be incorporated into the dé\elmgmhenpy sets of

plans are to be unbound and all cotiespécification are to be bound.

Prior tassuinghe Statement of Compliance for any sub@wisiweriwill expe¢heDesign Enginego submiain
estimate of the full cost of all road and drainage construction works, in order poesstéididitiieeking fee.

Councilcannoguarantee thorough checking of all calculations and desitreldesigjs. Engineeubmitting the
documents entirely responsible for endimanglesigns and specifications comply \Wdntlarequiremest
relevant Australian standards and relevant local, state and federal government legislation.

Final design approval does not reliebeviblepenf responsibility fectifying errors and omissions that become
evident during constructidnerehe enmeeringlans and/or calculations have been subject to significant revision
following approval ofdhsignamendedrawingshoulde resubmittédCouncilforreviewCouncil will expelit a
revisionso be documentetihis can be achieved thrubbre appropriate) the use of revisionaddualselling

within the title block, prowitieetycan bemaintained on the drawings. Wieeity would be compromiSedncil

will consider accepsegarate documentation of revisions

Approvabf dsign drawings current for two (2) years only from the date of that approval. If the engineering works have
not substantially commenced within-yleatperiod, tleo un ci | 8 s En g i nmgrequiiethatredisedo ar t me nt
engineering drawings andtoaction specification be submittediéw

Should the Plan of Subdivision be alterethé-inalDesigrapprovatheDesign Engineewill be responsible for
resubntingthe Certifigdlan (as amended) together with aneswgileekering drawing€ouncifforreview

Oncdinal design apprdvas been grantede (1) copy of stamaedsigned plans and specificatidlbe returned
to theDesign EngineeFinal design approval should be relsefeegtonstruction commendeendering wforks
prior tahereceipt of final design appraitaé undertaken solely abtfeev e | isk.e r 6 s

The issue of a planning permit and approval of Final Design does not constitute consent to undertake works within existing
road reserves under the management and respo@sibiti¢ylafVicRoads.
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Clause 6 Documentation

6.1 Objectives
The objectives of these doatatien requirements are as follows:

1 To provide consistency in the presentation of design .information
1 To eliminate duplication of data entry into various record systems

T To provide an O6G@osurmrcasselssd uctedd record of

6.2 General Requirements

Couné | 6 s Engi ne ailnormgharrBrgdorarrunhderiake the registration, storage and maintenance of
engineering plans in hardaogior electrofiarmat.

In addition to tha| Councilsoperate electromiata managemesystera for all correspondence to and from the

organisation, including plans. Letters, forms, certificates and minor reports (generally up to 20 pages) that are received
are transferred to electronic format by its records dépavévennless otherwiseeg byCouncilmajor reports

and all plans larger thastgild normabg submitted othelectronic and hardcopy format.

Councib s Engi ne er shoulghe &egedtietinstallation dates ofartiioriseMajorTraffic Control
Item to erde advice to be forwarded to VicRoads within 30 calendar days of enacting VicRoads delegation.

6.3 Plans

Unless otherwiagreedy Council planshoulde prepared as outlined in the following S€otioieg will expect
electronic submissions of ptaves such thabrmateproduction from the electronic fitkdivélh hardcopy that is
an exact duplicateanequivalerttardcopy submission.

6.3.1 Sheet Size

Councilwill expect plansi® submitted on Al or A3 sheets that comply with AustratiahS3tEdRi&art 3.

6.3.2 Scales
For general consultation prior to planning permit issue, plans may be submitted as Al or A3 sheets.

Development Plast®uldyenerally be submitteddA3sheetsas a minimur@ouncilsmay require Development
Plans to be submitbedAl sheett scale of 1:1000.

When requestiagproval of functional laypahshoulde submitted on A3 sheets with the following scales:

Lot Layout 1:1000
Roads Plan 1:1000
Intersection Plans 1:200 or 1:250
Drainage Plans  1:1000

scales:
Layout Plans 1:500

Longitudinal SectioHsrizontdl:50QVertical:50 [ Formatted: Font: Bold
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Cross Sections  Horizontal 1 in 18@rtical 1:50 ad@0
Intersection Plans 1:200 or 1:100
Details 1:10 or 1:25

Whole farm plaskoulde submitted on A2 or Al sheets at a scale of 1:1500.

6.3.3 Datum

Unless otherwise agree@duyncil levelshoulderelatedo Australian Height DatrT). Planshouldhominate

a minimum of two (2) permanent surveyRTamiEa(&l their respective numbers/identification, and any temporary
benchmarkd (B M levant to the wokiherét is not possible to nominate two surveyOoankdmayagree to

accepthe use of oryie survey mark.

In order to comply with the requirements of regulation 15(BYyefinige(Cadastral Surveys) Regulatigns 2005
subdivisioplans must nominate all the permanent survey marks created, and their respective numbers/identification.

Roadchainageshouldcommence at clearly designated and identifiable taratiated on the plans

6.3.4 Standard Details

All construction detstilsuld, so far as reasonably practicabfdy with o u n standad@ srawings. Where special
structures or modifications to standard drawings ar€cendited| expectetails dheworkgobe submitted with
the detailed construction pladstited desigpproval.

6.3.5 Drawing Numbers

Plans should gerlraeference planning permit numbers. This planning pershibuidmebeearly shown on the
cover sheet or face sheet of any draveind betcontained within the title block of each drawing

Councilswillprovide plan numbers for any plans grigpaterif this is requirddan numbegse not requiréat
subdivision afevelopments

6.4 Specifications

Project specifications should ensure that all works are undertakeurtcilrageirements, and that there will be
no outstanding liabdlitihen the projects are handed over at completion.

Councilwill expect specifications for contracted works to include a quality section hominating minimum hold points and
witness points, including as a minimum, those inspections nomjmatedixinE: List of Cocih

Unless otherwise agree@doynci the specifications for assets should ensure that the design life as listed below can
be ahieved with industry standard maintenance:

Concrete structures generally 80 years

Bridges
o] Concrete 100 years
o Steel 80 years
o] Timber 50 years
Buildings/structures 50 years

Road pavements See Clausk2.7of thidvanual
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6.5 Standard Drawings

Council will expectEresign Engine¢oadoptietails shown on @e u n standad drawings far as reasonably
practicabldHowever, whid¢éandardnfrastructurds considered highly desirable across the municipalities, standard
drawingshouldnly be used where the item/structure and application is considered standard. The standard drawings are
not to be used in lieu of responsibly engineeréalladdtlactures. Where the standard drawings are not considered
appropriate fany particulapplication, variations from the standarghimtédie fully documented to the satisfaction

of theCouncil Crosseferencing standard drawings wittiomariamade by note will only be acceptedhehere

variations are considered mindhedidections are clear.

Standard drawings are availaBf@endix F: Standard DrawiAgpendix-F-Standard-Drawings

TheDesign Engineés responsible for ensutiagthe standard drawing used is correct for the applatatidd and
consulwithCounci | s Engiwhereacessay. Depart ment

6.6 Informatiorto be shownon Plans
TheDesigrEngineers responsible for ensuring that information on plans is shown in sufficient detail to enable works to

be constructed in accordanceheitlesign intent and to the satisfactionGafitheil Information shown on plans
shouldnclude, but istrmecessarily limited to, those items litedrinlix DChecklists and Fars for Developsr

Representativéspp-e-nd+*x—bB+—Cheeklists—and—.Forms for Devel operds

Representatiyv

) [ Formatted: Font: Bold
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Clause 7 Construction Phase

7.1 Objectives
The objectives of these construction requirerteetssare that

1 the works are construstettiat they fulfil the purpose for which they were intended
1 longterm maintenance requirements are considered

1 there is no detrimental effect on otheg e@siséts in the locality

1 the works are safe, both during and after constndction

1 environmental impacts are minjinigbdiuring and after construction.
7.2 Commencemeiof Constructiorfior Developers

Constructisshouldot commence u@tiluncilhas grantefthaldesigrapprovadnd where a subdivision is involved,
the Plan of Subdivision has been cekfiffgetemature commencement ofwilitkksvholly atthee v e | s e r 8 s

Councilwill expect ti@onstruction Engine@notifyCouncib s En g i n e e rat leagt thieewokingtdaye n t
before construction is scheduled to corbymramittinthe following documents:
1 Intention to Commence Constriartion
1 Construction Management Plan incorporating the following:

o) ConstructidProgram

o] Inspection and Test Plans
o Traffic Management Plans
o

Environmental Management proyisaudingheasures to protstirmwater quaktydpreventhe
spread of noxious weeds.

1 Copy ofonsat for Works viitiRoad Reserves

1 Copy of relevansiurance certificates.

Thelntention to Commence Constrémtiommay be found\ppendixC: Council Review CheckligippendixC:
7.3 Public Liability Insurances

Councilwill expecontractoengaged on development works within the nydatelpalitiut Public Liability Insurance
to the minimum value of $10 rallidio ensure that the poSpgcifically inder@sCouncifrom all claims arising
from the execution of the works.

7.4 Construction Supervisidar Developers

TheConstruction Engineappointed by tbevelopewill be responsibledoperviagthe construction of all roads

and drains withirDavelopmerand foensuring that these items of infrastructure meet the requCennecits of

and of thiManualNeitheCounci | 8 s En g i nmrearyrmembgr ofDhatmepartmemecart be responsible
for these functions. All correspondence during the dijepesibabivill be directed tSulperintendentr, in the
absence of a Superintendent, @otistruction Engineer
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Councilwill expedhefi R e ¢ dPrestarthdef e tto be gignedll relevant partigsior to the commencement of
works, for dllevelopmentvolving the constructidnfadstructureo bevested iouncil

TheCouncilEngineeoran officer nominated byQbencil Engineewillinspect the works at critical milestones and

maydo saat witness points to ensure that the veodamstructed in accordancéwithcilrequirements and the

approved pla@ouncil will expeoe €onstruction Engine¢o contactheCounci | 6s Engitoeering Department
arrange for joint inspections at each hold point relating to road andsthatiate advisef withess points as

detailed iAppendix E: List of CocihInspectiondppendixE—Listof CeuneiHnspecti@mdtobe present at all

Councilwill expect th@onstruction Engineév givea | east 48 hour s €ounciEhgineee when requesting
or an officer nominated b€ thuncil Enginedoattend a construction inspection at a hold point or witness point, unless
otherwisprovideavthin thidanual

Whileas much guidance and assistance as possilpeowitidagn site tassist th€onstruction EngineeZouncil
cannotive &Contractom direct instruction regarding the works

7.5 Acceptancef Worksfor Developers

When the workave beecompletedheConstruction Engine&s responsible for arranfpniiner acceptance by

Council Acceptanagill be subjecttteetimely provision of the documentation, and compliance with the procedures,
detailed in thidanualCouncilreserves the right not to accept works if other construction activitiefllisgch as lot
installation of utility services or provision of street lighting, have not been completed.

TheConstruction Engineé responsible for arranfying joint ipection of the works to be made, together with the
CouncilEngineeror an officer nominated byCthncil Enginegand theContractor TheDevelopeshould be
invited to attend. The purposeioSfietion wik to identify any outstanding itenmsodefects for recording, and

to determine whettimworkshave beenompleted to tlizo u n satisfaétissothat they may be accepted into

C o u n asbet syssemSouncilwill expet¢heConstruction Engineéo notify them at least one weeltgpaioy
Acceptance of Workmespectigrprovidingletailecdbperation and maintenance manubifrdstructuresuch as

pump stations, retardation basins and vegtldratsany questions can be resolved in the course of the inspection

Training dfouncilstaffresponsible for operations and maintemanbe requiréat specifimfrastructureSuch
training will be undertaken, at the codbe¥éheperduring or prior to Aweeptance of Worlsspection.

TheConstruction Engineshoulcersurethat all worksave beecompleted in accordance with the approved plans,

prior to calling for the joint inspection (fefleendixC. Council Review Checkligippendix-C-Council-Review
presenteih a tidy manner, including all required reinstatement of existing surfaces, erection of all signs and street lighting.

Pump stations may be commissianied the inspectitreets should be svpejor to the final inspection.

Subsequent to theceptance of Worksspectiontiize v e | o p e r 0 s is RspansitBefoewarthgiatthe v e
Council

1 Certification that the works have been completed in accordance with the docunmenisweeridusly
approved B@ouncil(Checklist founddippendixC: Council Review Checklistppendix-C-Ceunei-Review

T 6As Constructedo ,dnreleavonifognat campatitthea@itbducnodgsgt Kitswagementt
systemand in AutoCAD format

Operation and Maintenance (O&M) Maralatslframbfrastructure

Asset Record Shefis all asset classes including roads, drainage, lighting, street trees, playgrounds, irrigation
systems, structures, landscaping etc.

Following the inspection, and after receipt of theeatiomed documentatiorCtumcilwillforward a letter et

he

Devel oper 6s adRengfCe s a ActeptnsevoEWorkthus indicating that physical works have befpormaned: Font: Bold
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completed and are of sufficient standard that they may be incorpofaiediimamatiset system. The Letter of
Acceptance may urdd a list of minor defe@tincilwill expect such defectseteorrected within one month of the
inspection, euchother pericals may beominatenhthis letter.

Council 6s Engiwiléomsvard ancgpy & bBegien of Acoeptanbde Planning Department.

Satisfactory site inspection and issletts#reof Acceptang@ot to be taken as enginessimgeniora Statement
of Compliance to be issued for the development. It is only one step in the Statement of Coshierecmpyocess, a
be other engineering conditions on the planning permit to be addressed.

7.6 As Constructednformation

Following the completion of civil works in a subdieissoponeriAs Construct@dformatioshoulde prepared

bya registered survegnd/or ualified EnginesCouncilwill expect theplangobe endorsduy representatives

of theDevelopeand th€ontractoandsubmittebCounci | 6 s En g i pnicr ® lodginga refuegt ®m t me n t
Statement of Compliance.

Plans should be pepared in accordance withpendix D Checklists and Fams for Developsr
For works constructedChy u n @terhab works departtegn h &s Cdénstruct@Blansshouldoe prepared in

accordance witpppendix DChecklists and Fais for DevelopsrRepresentativesppendix-B-Cheeklists-and
Foerms—fo+r——DBevel-ognasigied offdye@mensteustiorBngireeri v e s

Selection Tablega)shows those Councils whichrrequidr ai nage fAs Constructedo plans

Format.

Selection Tabléga)Dr ai nage O0As Constructeddé Requirements

Councils Requiring As Construct
Informatiorto Be provided in D Spec format

Ballarat City Council

Bass Coast Shire Council

Baw Baw Shi@ouncil
Campaspe-ShEaunell
Central Goldfields Shire

Colac Otway ShZeuncil

Glenelg Shire Council

GreateBShepparton City Council.

Hepburn Shire Council

Latrobe City Council

Macedon Ranges Shire Council

Moorabool Shire Council

Mount Alexander Shire Council

t

(o]

be

provi
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Councils Requiring As Construct
Informatiorto Be provided in D Spec format

Rural City of Wangar&wancil

South Gippsland Shire Council.

Southern Grampians Shire Council

Strathbogie Shire Council.

Surf Coast Shire Council

Warrnambool City Council

Yarriambiachire Council

The Councilisted in Selection Tab&b)requie i #Constructeglansto be provided in AutoCAD electronic format
for translation into the Council 6s

to GDA 94

VERSION S/@rsion5-ORAFT

Selection Tablé.gb)Speci fi c

spati al coordinates

0As

Constructedo

Councils RequiringutoCAD electronic format

Ararat Rural City Council

Ballarat City Council (MGA Zone 54)

Bass Coast Shire Co@&filA 94)

BawBaw Shir€ouncil

Campaspe Shire Council (GDA 94)

Central Goldfields Skicaincil

Glenelg Shire Council

Greater Geelong City Council

Golden Plains Shire Council

Hepburn Shire Council

Horsham Rural City Council

Latrobe City Couf®liGA94 Zone 55)

Mildura Rural City Council

Mount Alexander Shire Council

Moyne Shire Council

Murrindindi Shire Council.

Pyrenees Shire Council

Paget00f26261
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Councils RequiringutoCAD electronic format

Southern Grampians Shire Council

Surf Coast Shire Council

Swan Hill Rural City Cauncil

Warrnambo@ity Council

Wellington Shi@muncil.

Yarriambiachire Council

7.7 Statemenof Compliance

TheConstruction Engineshouldirect the request for issue of Statement of Complia@ae tothe i | 6 s Pl anni ng

Departmenwhich willinturnreq@estndi 6 s En g i n e e foriadvigéefbr ¢gyp@endbBnimgineering [Formatted: Font: Bold

AcceptancéProcesdor Developmentppendix-B-Engineering-Acceptance-Process-for-Developments

Where requireltet signed Defects Liability Agreement should be lodged with, or prior to, the request for Statement of
Compliance (retercClause.3.

Whersatisfied that alhgineering conditions on the plannindhpeentieenomplied witBiounci | 6 s Engi neeri ng
Departmenwilladviss€ounci | 6 s P ahatit has mp olijeetipimiissuenoEStatement of Compliance.

Council 6s Pl awmll wheregppDpigeskconfrmeation frofitRoads and other referral authorities
that there are objections to the issueSthemerdf Compliance

Prior to consenting toStetement of Complia@mynci®d s En g i n e e r willneguirddat fhéoliotvimye n t
actions be completed

1 Allengineering and landscape works have fadtiedCompletion, @ouncilhas acceptedbmndforthe
uncompleted warks

1 Consguctiorswpervision feea accordance with Clause 5 dbuhdivision (Permit and Certification Fees)
Regulations 200€urrently to the value of 2.5% of the total estimated cost of constructing therevorks which
subject to supervisioaye been paid

1 Anynonstandard public lighting fegsiiredn accordance witte provisions thiisManualor the Planning
Permihave been pdidcheresuctfees apply, a public lighting plan approved by the current Sergiceurtovider
also be submitjed

1 fAAs c o suvdydata and asset informratioired by the provisiortkigfanuahave been submitted
in electronic formiagether withther documentation required by the Planning Permit

Completebhspection and Test Plzange been submitted
Certifiates of Compliarttave been provided any structural works

Reportsmaintenance plans and other documentation required by the Pldraviedp&amraitbmitted

= =4 =4 A

Anyrequirednaintenance boridsthe infrastructtisse been paid
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7.8 Locatingunderground Assets

Any person or organisation that owns underground assets including pipes and cables hadatsespoastbility
to ensure that information about the location of these services is easily available for people ineending to undertak
excavation activities.

People who represent a company responsible for any excavation work also have a duty of care to locate underground
services or assets that are in the vicinity of the dig site, and then find and expose them beforeaeaaaudating near or
them.

The duty of care is:

1 To protect workers and the public from serious injury due to the rupture of an underground asset such as a natural
gas pipe, high voltage electricity cable, petroleum or industrial gas pipe. Any damagenathese\asygets ca
serious damage to structures and potential injury to many people.

1 To minimise the potential for damage and loss of service due to damageuchagsete &xtensive
networks can be closed down for long periods with seriouse®p§edgrapton and incurring penalties. The
repair and replacement costs can also be very expensive.

The preferred method of obtaining information about the location of undergroiidl &=ieteiy theBayvice.

Not all services are covered by the Dial Before You Dig service. In particular, the underground drainage services owned
by someCouncilsand assets belonging to some service authoriti@s not be covered. In such instances, the

Counciland service authadigs concerned should be contacted for information as to the location of their underground
assets.

Features of the Dial Before You Dig service are:

1 Itis often the only method used by people intending to carry out excavation works when searching for information
about the location of underground pipes and cables at a proposed dig site.

1 Iltisreferred to in publicationdMarkSafe VictosiadEnerg Safe Victorga best practice.

The service aims to provide all excavators with the best possible access to plans and information direct from asset
owners of underground services using a national enquiry service.

1 Its overall purpose is to educate@mndte the importance of safe digging practices to the excavation community
and to develop its membership base to include all asset owners of underground services.

1 A request for information can be made by logging on at th@wmetl$@8.com.auw)byphoningl100
Customer details and the proposed area of the dig site will be sent to all asset owners registered with Dial before
You Dig in that area and information pritivisiedlirectly by the asset owner within two working days for
excavation warkThis may take up to 10 working days for planning and design requests.

TheDial Before You @grvice Guidelines for Vicbotiane the responsibilities of all underground asset owners to
register assets and provide information when requestedthanagsponsibilities of people intending to undertake
excavation work to obtain information about underground assets in tthfolloreasafe work practicesselhe
guidelines can be obtained from:

(http://www.1100.com.au/Aboutus/ServiceGuidelinesforVictoria.aspx)
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7.9 CCTV Verification of Underground Drainage Assets

7.9.1 General Requirements
Recen€CT \Werificatiorsf newly constructed stormaetiers have identified unacceptable defects and features tha
canshorten the life of the asset and/or lead to operationahpddiimagoing maintenance costs.

TheCouncis listed in Selection Table Wl. xpechéDevelopetoarrange for CCTV verification of all underground
drainage assets to bad®l over them-andtosupply the resuttkthat verificatimmCouncilat the time specified
in that Selection Tadohel irthe format specified in Appéhdix

Selection Tabl@.9.1Councils Requiring CCTV Verification of Underground Drainage Assets

Prior to Asphalting of Pavemer| Prior to the Statement - '[Formatted Table

Compliance Being Issued
Baw Baw Shire Couhbtel Ballarat City Council
Shepparton-City-Ceuncil

Campaspe Shire Council

Glenelg Shire Council.

Surf—Coast—Shire—Ce@reibte] Hepburn Shire Cougleheld

Geelong City Council Shireeuncll

Greater Shepparton Wangaratta Rural q
Counciarrrambeel-Cityy-Coun( Coundilepburn-Shire-Ceunc
Latrobe City Council Wodonga City Council

Surf Coast Shire Council Wangaratta-Rera-Siy-Coun
Warrnambool City Council. Wedenga-City-Ceuncil

Councilwill expeché cost of CCTV verificatibe borne by tieveloper

7.9.2 Technical Requirements

Councilwill expedll underground drainage lindse clear of debris and sediment prior to CCTV inspections being
undertakerandCCT Werificatiosonducted in accordance with the chorefuit Inspection Reporting Code of
Australia WSAPEblished by tiiéater Servicessasiation of Australia (WSAA).

Councilwill expecECTV inspectdhave obtained leasa Statement of AttainmetWP331A Perform conduit
condition evaluation based/SA0R0gether witlecognised qualifications in

1 occupational health aaéetyand
1 traffic contr@nd
1 confined space entry

Councilwill expect the camera and scarmeetdhe requirements of W,Sh@8efects found during the verification
tobe scored in accordance Ahendix Bf WSAOSStoring of Defects andRhaliminary Grading of Apparent
Condition of Stormwater Di@oirmatidhat the specifipgbe material, size and diassbeen usgand thall
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componentsave been correctligned and connecfsdn essential parthefacceptancef works based 6TV
inspections

Problems that have been identified in the past include pipes cracked due to excessive compaction loadings during the
laying process, damaged pipe ends due to poor handling, poorly jointed segments witmdiordimafgagaps a

rubber rings and damage at the lifting holes or unplugged lifting holes. Inspectioasthyf installed vetiduld

look for any evidence of defdcts and ensure teaen when redtracting formal defect scaheyare nted and
brought to the attentioBofunci | 6s Engi.neering Department

Councilill normally accept tramsflgofsectioawitha structural grading of 1 and a service gra@inddefective
sectionsvill requireeplacmenir repaiby techniquesceptable touncils Engineering Departmektceptable
repair techniques may include patching, lining, sleevingusirmpndinge gfroprietary systems.
Acceptance Criteria

Atable of typical structural defects in rigid and flexible pipes appearklin Appendix
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Clause 8 Defects Liability Periddr Developers

8.1 Objectives

The objectives of the Defects Liability Peédahauee that laffrastructuréems to be vestec€Councihavebeen
constructed © o u n stantlatlandare suitable for their inteqmegdoseand that the health and safettye
community and usisraot compromised by delays igingetdrks resulting from defects.

8.2 General

A Defects Liability Pevidthpply to aCouncillnfrastructureconstructed evelopersandwillcoverany fault,
deficiency or inadequacy of the works from defective design, workmanship or materials.

During the Defects Liability PeridCiotivecilwill carry out operation@dintenance in accordance with its normal
practice, unless specified otherwideeVélepewillbe held responsible for all maintenance costs arising from design
error, defective workmanship and/or defective materials.

8.3 Commencemewf Defects LiabilitiPeriod

The Defects Liability Pesiidommence from thete ofcceptance of Works the issue @ouncilof the title(s)
for roads created within the Plan of Sub@iisi@ouncilis then deeméadl becomthe Road Managgrdethe
Road Managenéc}), whichever is the later.

Unless specified otherwise on the planning permit, the Defects Liability Periothfer tlhadaetiscaping assets
to be vested@ouncilwillbe 12 monthisandscapirand WSUBssets will have a DefectityaPdriod of 24 months.

If morethan 8 weeklisaveelapsed between theceptance of Workaspection and the issue of Statement of
Complianc€ounciimay request that a formal handover meeting be held prior to commencement of the Defects Liability
Periodo review and amend any outstanding minor defleetisvétiltespecific issues.

Prior to the issue of a Statement of Compbamoémay requitbeDevelopetoenter into an agreementtiagim
regardintheir respectivesponsibilities fbemaintenance and correctidefettarising frofaultyworkmanship
or materials during this period

8.4 Guaranteef Work

Councilwill expect tHaevelopeto lodgea Guarantee of Work @itlhuncilprior to the issueeaStatement of
Compliance. Theagantee magkethe form of bank guaratén no expiry dat)eque or cash and may be used
fortherectification of any and all design and constructiowtiefectéscheque is lodged, the guarélfdaly be
consideretb bereceived after the bank has cleared the cheque.

Councilwill expe¢heguaranteto befor aminimurof 5% of the total cost of roads, drainage and hard landscaping,
withthe calculated amadoeingoased on the priced Bill of Quaraiigsde lodge with th€ouncilfor the term of

the Defects Liability Period. If differing periods are nominated rfifnadifiecametheDevelopemay choose to

lodge individual bank guarantees, or a single bank guarantee for the whplestimount

Theguarantee for soft landscaginglde a percentagéthe replacement castagreed by the parties.

The guarantedllbe released at the termination of the Defects Liability Period, subject to the satisfactory completion of
defect rectification wodquiredfyounci | 6 s Engi.neering Department
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The Guarantee of Works as deshaheitioes not pertainstiechbonding of minor outstanding works or defects as
may beacceptedyCouncilfrom time to time.

In the event that damage to infrastructure auring the defects pesiod theCeontractorcan prove, to the
satisfaction @founci] that this is not the result of defective work@ansitifwill be responsible for the carrying
out the repairs at its costfamedcovering the cost ftbase who caused the damage.

8.5 Bondingof OutstandingVorks

Council will normally consider baridingstandirgjvilworks only as a last resort due to the problems experienced
with the administration of bondsetheninsufficiency of bonds to dbe¢otal cost of teorks and the length of
time taken for the works to be completed.

Where consent is given to lodge a bond for outstanding works, Council will normally expect separate security bonds to be
lodged for civil and landscaping works.

Coundi will expedbe bondo be fo$5,00@xcluding>ST or 1.5 times the estimated cost of completing the works,
whichever is the greadedotake the form of cashloank guarant@dth no expiry date

Ifbondedvorks are not completed within 12smamiess otherwise agreed in writi@guthealimayarrange fahe
works to bearried o@ndmeetallcoss, includinthoseof supervisiramd administeritige work$rom the bond

However, in the casbaid foruncompleted landscape w@dwncil will consider whether:
1 it would otherwise be unreasonable to withhold consent to statement of compliance;
1 opportunitiger growth and development during appropriate plantingosggsenisnproyed

1 deferment of the landscape wonkishssist in the staging of futevelopmerandor reducerear and tear or
damage to the landscape warksedysubsequentorkssuch asiousing construction.

WhereCouncilagrees to acceptbond founcompleted landscape work&otishoulde lodged following the
approval of landscatens and detailed documentation andstatarent ebmpliance amdll bereturned to the
developer followingdhepletion of all required landscape vibeksatisfaction of Council.

8.6 Defective Items

Cauncilwill refer defects that becapparent during the Defects Liability Peridd éeothe | oper 8 s Represent ati ve
for remedial action byDkegeloperFailure by tlizevelopeto comply wigminstruction to rectify wariksesult in

forfeiture dii¢ part all of thguarantees required, for tbeuncito undertakbeworks in questidfthe required

works are of an emergency nature, rectificatiomyaeksarried outy theCouncilat theD e v e | expease 6 s

and e Letter of Releaséerred to @lause.7will not be issued until payment has been received.

During the Defects Liability Peri@ktreopeno longer has possession of siteilhbd requireddbtain a permit
from the relevant authority gdongent to Work within a Road Réséoveindertaking any remedial indtie
road reserve.

8.7 Releasdrom Defects Liability

Shortly before tlied of the Defects Liability Peri@ethee | o p e r 8 s shBuprange$oearjoininspeati@n

of the works to be made, together viithuthel Engineeor a person nominated byCthencil Engineeand the
Contractor TheDevelopeshould be invited to attend. The purpose of whiltbeida determine if there are any
defective items requiring rectificatiorbiey#heperCouncilwill expect to receiva e  w e edftliissnspeatidni ¢ e
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Following this inspection, andredtéication of defective item&dbacilwillforwardhelLetter of Releatethe
Devel oper 0 s toRkgse ti@svelopefran anywfather defects liability.

[ Formatted: Font: Bold

VERSION S/@rsion5-ORAFT Page470f26261




N
I, M infrastructure design manual

Clause 9 Traffic ManagemeStrategy

9.1 Objectives

The objectivetbeTraffic ManagemeS8trategywithirtheDevelopmenénd surrounds is to proardefficient road
network that moves people in a variety of transport modes including vehicles, pedestrians, cyclists and public transport
whié minimisintheimpact on surrounding environment

91.9.2 General - [Formatted: Heading 2

As explained in Clause 3 oiMtimialwhere new roads are to be provided, and/or existing roads are to be upgraded,

in the course obD&velopmenCouncilmay require thal eaffic Management Stratdggyprepared to identify and

address the impact of the development on the existing road network, and to establish the key features of the internal road
network. Theraffic Management Strategyf normally include one or both of the following reports:

i Trdfic Impact Assessment REPAR]that determines the impact on the external road network and identifies
appropriate mitigating works.

1 Traffic Management Assessment Ré&paRkthat determines the internal road layout, road widths, functions and
connetivity for all road users.

Councilwill expect tHgevelopeto engage Qualified Engineéo prepare @raffic Management Strategy
request additional information concerning the experience of treppoagesetr to approving the relevant
document.

While some commercial and indDgivielopmentsnay not create new roads or intersections, they may generate
sufficient changes in traffic volumes and movement€ouceailiserequire the preparationToAR as defined
above.

Where @MARis required to be prepared as a condhiefzinning Permit,shiemitted plans will not be approved
until the traffic control requirements have been accepted in pri@ciple bydhe| 6 s Engi.neeri ng Depart ment

The provisions of this section apply edDalfgltpmentsarried out tyouncil
9.3 Procedures and Criteria

9.3.1 Traffic Impact AssessmdRéport

The need foneTIARshould be determined at or before the time of issue of the planning permit, and will normally be
triggered wheBevelopmentare expected increas@®veraltraffic volumesy 10% or byl00 vehicles per day
whichever is the lesser number

Where bothdRoads and ti@ouncilrequire &1AR one report may be prepared meeting the requirements of both
organisations.
9.3.2 Traffic Management Assessmieaport

The need forlaVMARshould be determined at the time of issue of the planning permit, or befergjggeteday
by the following:

1  Construction of a new road.

1 Construction of a new intersection.

1 Potential for further development (mdyavetapment Planassess). ,,,,[Formaned, Font: Bold
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1 Multipléevelopersvithin a specific locality.

i Large industry or retail/commercitdgiaeat
9.4 Detailed Requirements

Provision for buses should be identified at the functional layout phase. Provision for bicycles and pedestrians should be
identified at the detailed design @msecilwill expect Collector roads to include bicyctnpattesiti/or shared

paths, and to be designed as bus rastpsr Planning Scheme guidelines, pedestrian and bicycle paths should
generally be located along streets tgrdectllings. However, alternative routes may be estetlighe@ublic

OpenSpaceas long as is can be demonstrated that safety and security of path users, local residents and property are
maintained. Routes should be planned to achieve linkages to other existing and proposed bus, bicycle and pedestrian
routes and be based onpifireciples found in the Department of Infrastructure publicafamblenfitladsport

Guidelines for Land Use Developmen

Developmentthat contain more than 200 lof3émedopment Plaay be required to establish bicycle routes through
the devepmentRNCPLE. Developmeptoposals showdmplement and enhance the principle€otianyBike
Strategy Plans.

Councilwill expect provision to be made so that no emergency service vehicles, waste and recycling collection vehicles
or streesweepers are required to reverse within the devetifténtStaging of works does not negate this
requirement and temporanjnmy areas may need to be established between development stagegwath c

easements as necessary.

Issues to be addressed iTtARINclude, but need not be limited to, the following:

Estimated traffic volumes.

Proposed road closures.

Impact aftaged development.

Pedestrian and cyclist movements

Entry to and egress from the development
Recommendations for appropriate mitigating works.

= =4 =4 A -8 A

Unless otherwise agree@byu nci | 8 s En g i, maffie generatipn dbauld bercalamated tin accordance
with Clausk2.3.%of thisManual

Issues to be addressed ifTih&Rnclude, but need not be limited to, the following:

Estimated traffic volumes.
Major traffic control items.
Proposed road closures.
Determination of road function and connectivity.
Impact of staged development.
Off street and on street parking
Pedestriaand cyclists movementsinénd outside the development.
Entry to and egress from the development.
For large retail commercial and inddsteddpmentading and unloading of deliveries
Traffic calming devices should accord witl) @lisgy include:
o] Roundabouts.

=A =4 =4 =4 -8 A - -8 s on
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o] Parallel slow points.
o] Road humps.
o Bus routes, bus stops, and bus bays.

Parking withmDevelopmerghould normablg shown on a separate qlémitteth conjunction with a request by
theDevelopefor approval of functional laytheréDevelopmentsreate new roads (e.g. subdiviSiongyilwill

expech parking plda be submittetearlydemonstratirigat & least one practical space has been provided per two
allotmentsvith thesprovisionkeingachieved outside of any court bowls.

For larger industg@mmercial and redeizelopment£ouncilwill expethe traffic managenstrdategjoconsider
traffic and pedestrian conflict points, location of loading zones and movement of forklifts and other vehicles for loading and
unloading, ingress and egress from the site, provision of disabled parking, and parking requirements overall.

Councilwill expectaehTIAR andTMARto include clear recommendation®eMatopewill be responsible for

identifying any recommendations that are not proposed to be implemented and for providing cogent reasons for the
omission. Whe@®uncilaccepts those reasons, they may choose to consider the recommendations in the context of
their own Capital Works Pro@raumcilwill also expecTeaffic Management Stratégyddress Planning Scheme

objectives and standards as outlined in Se@3ion thé Planning Scheme.

TheDesign Engineerill be responsible for ensuring that, where major Traffic Control Items are proposed to be used,
those items are submitted to and appr@eshbior VicRoads in a timely manner so that they do ruot thrpact
works program.
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Clause 10Road Safety Audits

10.1 Objectives

The objective afoad safety audit isthieveéhe safest outcometf@projecor Developmerconcerned
10.2 General

Roadsafetyshoulde consideredallstage®f roadlesignupgrade or construct@onductingad safety audits at
the design stadeeforeconstruction commences, will normally help tehechiesecosffective outcomes.

The provisions of gestioralsoapply t®evelopmertarried out lgyouncil
10.3 Requirements

Councilwill exped®oad Safe#uditsa beconducteth accordance witleAustroad&uide to Road Safety Part 6:
Road Safety Auditd any VicRoads suppletoethiose guidelinies all development designs that require a Traffic
Management Strategy (refétatase © The guidelines specify that audits should dewaatithe detailed design
stage and after construction has been completed.

TheDesign Engineevill be responsible for selectingditteanincludingvo or more experienced or qupdibipte,

at least onef whom should be&Sanior Road Safety ifaréccredited by VicRoads. The person responsible for

designing the roads in question should not be a member ofite®ésign Engineewillbe responsible for

determining that the Senior Road Safety Auditor has suitable experience for the type for works proposed, or that such
experience &vailable elsewhere withiauké teanCouncilwill expect tHgesign Engineao advise them of the

audit teammembership when requeagpgoval of functional layout.

TheDesign Engineerill beresponsible fproposingctios to be takeim response to the recommendafitins

audit repgibutconsultation wiflouncilis encouragedlierecommndations are complicated or require community
involvemen€ouncilwill expect to receiveapy of the road safety audit report, with documented redponses to
recommendatiomgherthedetailed desigfocumentatias submitted for approviaé repormof the audit conducted
after construction has been comgieteldbe submittetb andacceptetly Councilprior to the issue of a Statement

of Compliance, where relevant, or to the commencement of use.

[Formatted: Font: Bold

VERSION S/@rsion5-ORAFT Page510f26261




N
I, M infrastructure design manual

Clause 11BrainageStormwateStrategyManagement
PlansStrategy

11.1 Objectives

The objective oStormwater Management Stratisgp establish how the quantity and quality of stormwater arising
from or passing through any progegeldpmeduring certain defined rainfall and/or flood events will be managed so
as to avoid adverse impacts on people, property and the natural environment withidereldgygent the

11.2 General

As explained in Clause 3 ofNlaisual Council will normally expect a comprelstosiwvwater Management
Strategytocomprise onelaoth of the following companents

1 Stormwater Impact Assessment FRp&%

1 Stormwater Management Assessmenf{Bdp&Rt
Unless otherwise agre€duncilwill expect the subsequent stormwater management framework and drainage
infrastructure design to be consistent with the recommendations of 8ARapplofid AR

The provisions of this section apply edDalfglipmentsarried out tyouncil

11.3 Procedures and Criteria

When considering whetl@&oemwater Management Stratggyuld be required at any point in the planning approval

processCouncilwill have regard to the scale and complexity of the development in question and wiilglsy far as reas

practicable, require only those reports considered to be eSsentiaifori | 6 s Engi tomakeanng Depart ment
informed decision on the merits of the relevant application.

AnSIARand/oSMARwill normally be required when:

9 a proposecegielopmat will include the construction of one or more new:

(o] retardation basins; or
o WSUD quality treatment facilities; or
o drainage outfalls; or

there is potential for significant further development within the catchment; or
the catchment involves mulimlelopersvithin a specific locality; or

more than 5 lots will discharge to a common drainage system; or

largescale industrial or commercial use will be involved.

EEECED]

11.4 Detailed Requirements

Where aS8IARand/oSEMARSs requireouncilwill expect that, toextent commensurate with the level of information
reasonably available at the relevant stage in the planning approval process:

I The catchment areidlbeestablished and analysed

1 Theestimatefdeak floswvill refleche full potential development pfdpesed developmeamd upstream argas
and take into accobothnormal flow situatiansloverlanélowsesulting from fluvial (riverine) and pluvial (flash)
flooding.

The impacts pipeand piblockages an@ghgrounevater levelsill be taken into account

Where overland floodwabettes, flow rates, andieailableloodstoragevolumeswill be affected lay
Developmentompensatory wonkbe assessed aagpropriate provisions made in the gesjgot
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1 Where activiboodwasy floodplains and/or {fimthsare presentydraulic modelling ahlyses will be
undertaken tetermin¢he extent, velgcénd depth of overland flood flathgn and beyottte planned
developmentTheDevelopemayalso be requiredsttbmit a risk assessment report including details of proposed
works to ensure that the potential for losadfdife health impaatg] damage to property is minimised, and
safe and conveniflabd conveyanardstoragechieve

9 Since a primaiynction of a floodplain is to convey and store floddusptesermngthe inherent values of
wetlandschangew® existing wetlanmdllonly be considered after all offien$iave been exhaustedd after
a detailed assessment, reflecting the existing external drainage provisiordgtasdneenenstratactive
and passive flows and seepagdereserved.

1 The proposed outfall conditions, including water quality objeatieeslyvdtbdriemented.

1 The ongoing operating and maintenance costs of any retarding basins and pump stations will be minimised.

111 Objectives
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Clause 12Designof Roads

121 Objectives

The objectives of the Design of Roads requirergents are
1 develop a network afignment that balances the existing and future requirements
9 provide a serviceable pavement for the specified lifetime with minimal maintenance

1 ensure that staged construction methods are planned to meet the immediate, medium term and ultimate pavement
and drainage design requirermamds

1 provide smooth, safe, trafficable horizontal and vertical aligldeiste sight distandeving regaal
road classification requirements, roacensergency servieesl utilities.
12.2 General

This sectiorets out the standard design criteria for road@iveopksvisions aret intended to prohibit any
alternative arrangements or approaches. Innovatstarmtardrdesigns may be considered, but not necessarily
acceptedCouncilwill expect the Design Engineer to auffiniérgtlata andalculations based on accepted
engineeringrinciple® allovCouncid s En g i n e e rto asgess he pexitadfpropasdthnovative or
nonstandardesign.

Aspectsiot specifically referred to iM#dmsiashould be generally in accordandbenfitiiowing documents:

I The oad cross sections included in any applicable Precinct Structure Plan

1 Austroad<Guide to Road DesignorporatifgfGRD0Io AGRD0O@Nd alsubsections.

1 TheStandard Drawirggssociated with tManual

Council will expeditplansto be prepared in accordamiteAppendix D Checklists and Faors for Developsr
Representativésp—p—e—h—e— B- Cheekti+sts—and—Forms for Developerod6s Representatiyv

Council will expeatllthe required physical wiwlke completeds part of thBevelopmentinaccordance with
Councilstandards. Where Bevelopeis unable to provide the physica aval access&€3ouncilmay consider
accepting eontribution that is equivalent to the total actuatepatioglansandspecifications aodnstructing
therequiredhfrastructure

The road and drainage requirements for developmenBeisityoResidential Zones will vary according to the
characteristic lot size. Developments in which most lots already have, or could soon be expected to gain, access to a piped
sewerage network, and minimum lot areas could be reducédaie 2008ided to be urban in character, and

Council will expect the infrastructure provisions of Clause 12.3 to be satisfied. For the purposes of Clause 12.3 and Clause
12.9, these developments are designated by the abbrevibtion LDRZ

Developments in which miniotemeas will be at least 480gither because subdivision will be limited by planning
mechanisms, or because access to a piped sewerage network is unlikely to become available in the foreseeable future,
are considered to be rural in character, acilvdtexpect the infrastructure provisions of Clause 12.4 to be satisfied.

For the purposes of Clause 12.4 and Clause 12.9, these developments are designated by theRabbreviation LDRZ

12.3 Urban Roads
s in urban zonmwmqsmy—resmmal—zenE@RZ&J) developments.vhe.te—mest

maesigmnnetwork
) {Formatted Font: Bold ]

Th|s sectlon applles to road

VERSION S/@rsion5-ORAFT Pageb40f26261




|
I, M infrastructure design manual

and construction af relevantoads streetsand allotment acces&-such—zoneshould meet or exceed the

requirements of VicRoddse Planning Scheme, M@ualand any relevant Acts, Regulations and Australian
Standards.

12.3.1Road Classification

The classification of residential streets within any development should be in accordance with Z8t#e 2 in Clause

In response to tRead Management, Adurcils may hve established an alternataghierarchy to determine
routine maintenance requirements, as well asimgtablisiverall management of its road network. The road
classification referred to withiM#mgalelate specifically to thégmeand construction of new or upgraded roads.

Access Lanes as defindthenPlanning Scheane not considered desitapleCouncildisted ifSelection
Tablel2.3.Jand should not be provided Wigvielopmentsnless specifigreemeris obtaineiiomCo unci | 6 s
Engineering DepartmeiftNcPLE,

Roads of width and function similar to Access Lanappnayeokas private roads or common piropetier,
Councilmay requirgpecific treatmesutch asencing, pavimgd drainagh.is recommended that this issue be
addressed as early as possible in the planning process.

Selection Tabl#2.3.1Access Lanes

Access Lanesre Not Considered Desiralrie
These Councils Unless Specifireement
Obtained

Ararat Rural City Council
Ballarat City Council
Baw Baw Shi@ouncil
Benall&ural City Council

Campaspe Shire Council
Central Goldfields Shire
City-of Greater-Geelong

Colac Otway Shire Council

Gannawarra Shire Council
Glenelg Shire Council
Golden Plains Shire Council

Greater Bendigo City Council.
Greater Geelong @tuncil
Greater Shepparton City Council

Indigo Shire Council

Latrobe City Council

Macedon Ranges Shire Council
Mansfield Shire Council
Mitchell Shire Council
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Access Lanesre Not Considered Desiralile
These Councils Unless Speciigeement
Obtained

Mildura Rural City Council

Moorabool Shire Council

Mount Alexander Shire Council

MoyneShire Councll

Murrindindi Shire Council

Rural City of Wangaratta

South Gippsland Shire Council

Southern Grampians Shire Council

Strathbogie Shire Council

Swan Hill Rural City Council

Towong Shire Council

Warrnambool City Council

Wellington Shigmuncil

Yarriambiachire Council

Ultimate traffic volumes for road classification and rehduldsedrased upacceptechultipliers of existing traffic

movements (measured), through traffic, and an estimate of traffic generated bfpprepdeed|aphetite
estimatettaffic volumes for undevelopedsirealsi normablg based upon the follofeicmprs

1 Residential allotments

T Commercial/Industrial

at leas10 vehicle movements per day.per lot

To be determined on a case by case basis utilising the ®ideN8Wraffic

Generating Developments 2002

Where other traffic generation assumptions are to be adopted in preparing a Trafoumgikdtl msthe

Design Engineegosubmit details of the proposed assumpBomautm c i | & s

prior to commencing work on the study.

E n g i faraceeptanceg

WhereCouncilholds traffic count data on relevant roads, this infdlimatiorally lpeade available to Besig

Engineeon requestn some instances, Etlesign Engineanay be asked to undertake additional traffiatzount

Depart ment

collection on affected roads to ascertain predevelopment traffic volumes and types. This eadugeherelly only

traffic count dasmorethan three years oldwbersignificant development has taken place since traffic count data
was last collected. Where traffic volumes and type vary Seasmilaliyi| expdoeDesign Enginedo usethe
availabléata conservatively toidentify argssumptionshen lodgingrequest fapprovadf functional layout.

12.3.2Road / Street CharacteristitglRoadReserveMdthsfor Developes

The classification, function and general composition of roads inmanstmdets and LDRZBgveloprment
developmengse detailed Trable 2Council will expelttieban-and-LEBRA(®)se roads astteetsobe constructed
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Road or street ocotes should be consistent with any Precinct Structure Plan applying to the land. Where a Precinct
Structure Plan does not apply to the land, new subdivisions and developments should:

1

1

Reflect or reference streetscape treatments in existing towrisitipnaleas tproactive carioib to the
township character.

Provide a diversity of streetscape outépmesimately 30% of local streets (including connector streets) within
a subdivisioshouldapply an alternative treatment to the remainder ygfe thus dtreet within the
subdivisionChanges to street tree species between or within streets do not constitutrampéegtdn. E
acceptableariations may include but are not limited to:

0 varied street tree placement; and/or

o varied footpath ofr@geway placement; and/or

0 introduction of elements to achieve a boulevard effect; and/or

o varied carriagayor parking bay pavemen®prand/

o differing tree outstand treatments.

Maintaitheroadcrosssectionsutlined in Tabls&hat:

o thecarriagewayndensions aselfficient to ensure
A safe and efficient operation of emergency vehicles on all streets; and
A safe and efficient operation of buses on connector streets; and

o relevant minimum road reserve widths for each type of street are maintained; and

o specified performance charactefospieslestrian and cycle use are maintained

Achieve regular street tree planting and interlinking street tree canopy cover (when trees reach maturity) wherever
possible.

Councilwill expect atladreserve widthsbe sufficient to accommodatéatiagewaytherequired services with
all necessamlearances, pedestrian and bicycle access, lpadsogpingirainage and bus rousould the
development design incorporate Yé8ailevices, increased road reserve widths may be required.

The minimumoad reserve widthgrésidential and low density resideatialopmentsire detailed ifTable 2
PRINCIPLE | esser width industrial road reserves may be permitted for shortdedassjalauidied thairning at
the court bowillnot be compromised.

Footpath, bus, bicycle and pedestrian provisions are detailed els&laineis @othesilwill noaiccepthe use of
minimumoad reserve widths wiieaewouldompromise tegandard of provisiortiese road users.

Road reserve boundaries may be curved around court bowls, but where they are to be fenced as chords, these should not
be less than 10 metregengthWhere a number of such chords occur adjacent to each other, they should, as far as
possible, be practically equahgth.

Councilwill expect thead or street outcortwse consistent with applicablBrecincStructure Plan
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Table 2 Urban Road / Street Characteristics

Street Type| Indicative | Carriageway] Minimum Minimum Parking Pedestrian /|  Kerbing
Maximum Width Reserve Verge Width|  Provision Cycle
Traffic Width within Provision
Volume See Note 5 § Carriageway| within Road
(vehicles/ 6 Reserve Seg
day) Note 7
Access Lane 300 5.5m As Yes one sid¢ No footpath| Nil if concret
(second roa See Note 6. determined road with
frontage by turning central drain]
where movements or SM2 or
permitted modified
under Coung SM2. See
Policy) Note 3.
Access Plac 300 6.0m 14.0m 3.5m Yes (one | Footpath botff B2,SM2or
(where See Note 6. See Nota. side) sides. modified
permitted No separatq SM2See
under Coung cycle Note 3.
policy) provision
except for
LDRZS)see
Note 8
AccessStreet| 10002500 7.3n 16.0m 3.5m Yes Footpath botf B2, SM2 or
See Notg. | (bothsides)  sides. modified
No separatd§ SM2. See
cycle Note 3.
provision
except for
LDRZS)see
Note 8
Collector/ | 2500 6000 116m 24.0m 6.0m Yes Shared path Barrier
Connector (Bothsides) both sides B2
Street unless Kerb
Level 1 exempted outstands o
from kerb an )
splitters
channel. Se required at
Note 9 intersectiong
and
pedestrian
crossing
points
Collector/ | 600612000 2 x 7.0m + 34.0m 6.0m Yes Footpath bot] Barrier
Connector 6.0m mediar (both sides), sides B2
Street Shared path
Level 2 both sides.
(alternativel
called trunk
collector)
Residential n/a 10.0m radiu 28.0m 3.5m n/a Footpath bot] SM2 or
Court Bowl See Not@ sides modified
No separatf SM2See
cycle Note 3.
provision
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Street Type| Indicative | Carriageway] Minimum Minimum Parking Pedestrian /|  Kerbing
Maximum Width Reserve Verge Width|  Provision Cycle
Traffic Width within Provision
Volume See Note 5 § Carriageway| within Road
(vehicles/ 6 Reserve Seq
day) Note 7
Commercial n/a 22.0m 32.3m 5.0m Yes Footpath bot] Barrier
Street (both sides) sides B2
Cycle
provision
where
directed
Industrial n/a 12.5m See 25.0m 6.0m Yes Footpath Barrier
Street Note 1 belo See Notd (both sides)|  both sides B2
Industrial n/a 15.0m radiu 37.0m 3.5m n/a Yes Barrier
Court Bowl See Notg B2
Note 1

Higher traffic volunaesiotheiintendedsés of carriagewayay require greaBarriagewawidths.

Note 2

Councilwill expedheDesign Enginedp demonstrate thatgewidthsaresufficient to accommodsditeervices

required to be locatieere

Note 3

Selection Tahl@.3.Zhows the kerb profiles used by municipalities:

Selection Tablg2.3.XKerb Profiles

B2

SM2

SM2 Mdified

Golden Plains Shire Counci

Golden Plains Shire Counci

Golden Plains Shire Counci

Greater Geelong City Cdasreslte
Shesparen-Ci-Ceauncl

Greater Shepparton City Cour|

Greater Shepparton City Cou

Greater Shepparton City

Cound¥lacedeRRanges-Shire
Counell

Macedon Ranges Shire Coun

Latrobe City Council

Latrobe City Council

Latrobe City Council

Macedon Ranges Shire
CoundiftifduraRural-City-Ceun|

Mildura Rural City Council

Mildura Rural City Council

Mildura Rural City Colvaeiint
AlescendershireCouncl

Mount Alexander Shire Coun

(shalwillconsider where justificaj
is demonstrated)

Mount Alexander Shire Coun
(shalwillconsider where justifica

is demonstrated)

Mount Alexander Shire

Coundileyre-Shi@ouncil

Moyne Shire Council

Moyne Shire Council
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B2 SM2 SM2 Mdified
Moyne Shire CouRgienees-Shi Pyrenees Shire Council Pyrenees Shire Council
Couneil
Pyrenees Shire Cosheit-Ceast Ararat Rural City Council Ballarat City Council
Shire-Ceuncil
Surf Coast Shire CaiM¥ellington Ballarat City Council Bass Coast Shire Council
Shire-Ceuncll
Wellington Shire Council Benalla Rural City Council Baw Baw Shire Council
Colac Otway Shire Council Campaspe Shire Council
Corangamite Shire Council| Central Goldfields Shire Coun
Glenelg Shire Council City of Greater Bendigo
Hepburn Shire Council East Gippsland Shire Counc
Horsham Rural City Council Indigo Shire Council
Moorabool Shire Council Mansfield Shire Council
Strathbogi8hire Council Mitchell Shire Council
Swan Hill Rural City Council Moira Shire Council

Warrnambool City Council Rural City of Wangaratta Cou

Yarriambiack Shire Council South Gippsland Shire Coun

Southern Grampians Shire Co
Towong Shire Council
Wellington Shire Council

Wodonga City Council

Note 4

Verge widths may be reduced to 3 metres in the following situations:
1 Court bowls less than 100m in.length
1 Where access gates are set back from the property boumeimesby 3

Note 5

The minimum width of the road reserve cannot be calculated by addingigtanoesrofithe components within
the road reserve.

Noteb

Councilwill exped¢heDesign Enginedo ensure that the road reserve width adopted contpéegqutrements
of the following documantsrequirements

1 Department of TranspBrblic Transport Guidelines

1 Any applicable pedestaiaah bicycle strategies.

1 CFArequirementthe minimuarriagewawidth to be3munless parking is restritdezhe side
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1 Where service vehicles use access lanes the minimum carriageway width will be 6m.
Note 7

Where &ouncilhas a bicycle strategy/policy/plan that regroges lminycle lanes thenGbancilmay agree to
reduce the number of shared pathiset from twodne to reflect therovisionfthosdanes In such casetbe
minimurpavement widibr each relevant carriagevilépe increasbyg 1.én.

Note 8

No separate provision for cycle traffic is required in Access PlacesStegtactedDRY) developments

Council will expadipotpath or a shared fistle provided on at least one side of each category of street to which this
note applies, unlessBe¥elopecan demonstrate to the satisfactmungilthat there 1o existing or reasonably
foreseeable future external pathway to which such a footpath or shared path could connect.

Note 9

Where Council tegreed that Residential Collector Raatle exempted from kanldchannel installation in order
to accommodaspecific WSUD devices, the minimum sealed carriageway width will be as defined in Selection Table
12.4.2(a)

OtheNote

Cross sections of the various street types StadenZippeamn Standard Drawings numbered 82800
Thewidth of th€arriagewais defined as the distance between the invertsfof keaitls with kerb and channel

Thewidth of theead-ergmadsidés defined as theeabetween the invert of kerédge of formation where there
and the near road resdygundary.

Table 2loes NOT apply to roads within the Gannawarra Shie CiuatBallataiundaries. Classifications and
construction of new raad$iese municipaliées to be in accordance @ithu n Raads &lanagement Plan and
Road Assévlanagement Plan.

12.3.3Vidths and Treatments of Other Reserves

To reduce crime, improve public safety and enhance locafeamieltlity and treatments of other resieouid
bebased ogood urban design princileh ashose set out8afer DesigiuidelineandActive by Design

Where pedestrian and/or bicycle access reserves are incofpevaieginémttie minimum reserve viedtém.
The widthmay need to becreasetbr reservedeeper than one averalimen(seeClause 24

Councilwill expeetvehiclerossing layback and full concrete crosifietlgppimdartobe provided to all pedestrian
and bicycle reservasdremovablbollard to be provided within the reseffsety 1mfrom each adjacent road
reservein sufficient numbers and spacing to prevent vehiculftereesmuntable kerb and channel,ithased
layback may be omit#Councilwill expect sealectrossingo be constructed from the back of kerkitle the
boundary.

Council will expedaadscapingnd lightinglanfor all proposed reseredse submitted for approvaléoincid s
Engineering Department

Reservethat areequired specificédly provision of services other tharidhedgciCouncilis responsibieusbe
vested with the relevant authority.
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12.3.4Road Geometry

Councilwill expeché geometric design of réalds in accordance wlitbAustroadSuide to Road Design Part 3:
Geometrical Designd any VicRoads supplement to that pubiidiagiahorizontaturves arsuperelevated,
Councilwill expet¢heDesign Engine¢o demonstrathatany low points in the kerb and chiasakting from the
application of superelewnatie adequately drained.

waste collection vehicles and-steegiing vehicleecarry out their functions while travellfiogiarabnly

direction throughoutBlerelopmentnless otherwise agree@duyncil culdesacsshoulde of bowl geometry

andé T 6 oedesadh¥ails aceundt pernittsdE,

Staging of worlleesnot negate this requirement and temporary turning areas may need to be established between
development stagesludingarriagewagasements as requiréthere temporary turning areas are to be provided

on private lapahd not in the road resea\®etion 173 agreement may need to be provided upon the subject land to
provide turning area until such time as the road is extended and/or a permanent turning area is established.

Parking, bicycle and bus requirements may impact upon tloamagewagidths and Council will expect to see
evidencerior taheapprovadf functional laydliat the proposed carriageway widths are adequate to accommodate
these functions

12.3.5SightDistances

Council will expect Bresign Enginedo demonstrate thaequatsight distancdsave been providpdrticularly
at street intersections and on crest verticalbafobswing sections ofAlistroad&uide to Road Desagaany
applicabl¥icRoads supplensgmtovide authoritative guidance on these matters

1 General road desighustroad&uide to Road Design Part 3: Geometric Design
1 IntersectiorisAustroad$suide to Road Design Part 4A: Signalised and Unsignalised Intersections
1 RoundaboutsAustroad$suide to Road Design Part 4B: Roundabouts

Councilwillexpect thBesign Engine¢oensure that landscatams andanyplans foestateentrance structures,
are prepared with due consideration for sightline reqamdniexitplanabmitted for approval show all existing and
proposed features ificigit detail to demonstrate that appropriate sightrdiseabeeachieved.

12.3.6vertical Alignmerand Vertical Curve Requirements

Councilwill expect tHeesign Enginedp ensure thaentical curvemreprovided at all changes of grade in road
centréine greater than 1.0%, or changes in grade of kerb and channel grestelr ¢chenpl§.5vith the design
guidelines set out in the Austfdaide to Road Design Part3: GeometricaDdsigy VicRoads supplement to that
publication. In particuanncil will expect thesign Engineg¢o demonstrate thatybeical curves on subdivision
streets providoppingight distances appropriate to the target speeds nominated in Table 3

Table 3 Stopping Sight Distances

Type of Street Target Street Speed
km/hr
Access Place or Access Street 30
Collector Streletvel 1 50
Collector Streletvel 2 70
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Road design grading should be extended a minimum of 100 metres beyond the end of the street where such street is to

be extended in the future. Where new roads meet exigfingrroiawdl, expect thigesign Enginedo check the

grading for a distanf®0 metres and to demonstrate that roads match well and that no abrupt change in grade occurs.
12.3.Limiting Longitudinal Gradients

Where kerb and channel is insabedcilwill expect tHgesign Engine¢o ensure that edbd grades fall within

the lirtsshown in Table 4.

Table 4imiting Longitudinal Gradients

Type of Grade Grade
Desirableinimungrade 0.5 9% in 200)
Absoluteninimurmgrade 0.3%(1 in 300)
Desirablemaximungrade 10 %(1 in 10)

Absolutenaximungrade 20%(1 in 5pr greatewith specific
Councilagreement

In extremely flat locations, a grade of 0.25% (1 in 400) may be considered for a limited length.

The kerb and channel graslesurveshoulde calculatedong the outer kerb for minimum grade and along the inner
kerbwhen grades approach maximum limits.

At intersections, each kédulde graded individually around the return and designed to match the kerb grade of the
adjoining street and to follow as closely as possible the vertical curve produced oy thesigaigrentiatch
the through street.

The desirable minimgiradeorkerb returns is 0.75% thredbsolute minimun® 23%.

12.3.8Vehicle Turning Movements

Councilwill expect thizesign Engine¢o examinirning movements for design vehicles aneloictssiising the
AustroadBesigiVehicleand TurnirgathTemplate006Road space should be provided such that the design vehicle
is able to negotiate a left turn from the left lane without crossing aj&€EHt Erkwithout the need terse

to complete the turning movement. Check vehicles may impinge upon, ailjeetetylaspsesent vehicles, such

as articulated vehicles delivering building materials in nenwfastiteearrying vehicleshich need to access

local stets only infrequently

Inintersection desjigme600mm clearanioe above ground structisiesended to lagplied to the total swept path

of the design vehicle, and not just to the wheel path. Vehicle accesses and driveways are NOT to be used for turning
movement8NCPLE Al roadwayrighg-ofway and vehicle crosssiysilde designed to accommodateralard

vehicle (car).

Councilwill expect tHeesign Enginedo supply théurning movement plaosiinated in Tablevben seeking
approvadf functional laybtimCounci | 6 s Engi.neering Department

[Formatted: Font: Bold

VERSION Jersion5-0RAFT Page530f26261




|
, M infrastructure design manual

Table 5 Turning Movement Plans

IntersectindRoad Types Design Vehicle Checking Vehicle
Access Streets / Access Ste Service Vehidke Single Unit Truck/Bus
Access Streets / Access Plg (8.8m) (12.5m)
(residentiand commercial fo Radius 9m Radius 9m
access to loading Bays
Access Streets / Accgsgetor Single articulated Extended single articulate
Access Streets / Access Plg (19m) (25m)
(industrial® Radius 9m Radius 12.5m
Collector Street / Access Ste Service Vehidte Single Unit Truck / Bus
Collector Street / Access Pl (8.8m) (12.5m)
(residential) Radiis 9m Radius 9m
Collector Street / Collector St Single Unit Truck / Bus Single articulated
(residential) (12.5m) (19m)
Radius 12.5m Radius 12.5m
Collector Street / Collector St Single articulated Extended single articulate
(industrial) (19m) (25m)
Radius 12.5m Radius 15m

(a) Usethese for intersections with indlssidalse for local/collector intersections.
(b) Servicerehicle dimensions and turning should be based on fire appliance rather than a waste vehicle.

12.3.9 Cross Section Profiles
Councilwill expect cressctions tbe in accordanegthrelevanCarriagewagnd road reserve widths nominated
elsewhermthisManualTypical crossectioashould be included in the documentation and should nominate:
Type of kerb and channel
Pavement construction including material type and depth

Surface details

1

1

1

1 Subsoil drainage, if required
1 Typical footpath offsets

I Typicaservice corridors

1 Typical landscaping corridors
1 Crosdalls

The normal crefdl onsealecbavements should be 8¢hendesign speeds require safesation of horizontal
curvesthecrosdalldesigrshould be based onAlustroad&uide to Road $ign Part 3: Geometric Desigrany
VicRoadsupplement to that document.

Shouldrcrosdfallsshould be 5%hereshoulder crosallsgreater than 68te proposed to be uakthtersections
or horizontal curvpdapragreemergthould be soughtfi@m@ unci | 6 s Engi neering Department.

The relative change in gratiekérb line and centretheuld naixceed 0.5%.
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Unless otherwise agree@dayncil centraspoon drairshould be usedlywhere theoad pavemerdsncerned are
tobe incorporated @smmon ProperThisrestrictiodoes not apply to fully concreted pavementsosifall to
the centre of the rpadwith centdgillocatedraed pits.

Unless otherwise agree@duynci
1 footpatlerosdgallsshould preferablyb80 andhoud not exceed40.

1 footpatklignmentshouldeoffset by no more tB&mmfromtheproperty boungiamexisting
Developmentandby at leagiOmnfromtheproperty boungiam newbDevelopments

1 vergecrosdalls betweeahefootpath and back of lebrtulgbreferablige no more tharil5 shouldhot exceed
1:1Qandshouldxtend into properties at the same grade for a nominal distance of 500mm. Should steeper verges
be propose@ouncil will expdoeDesign Engine¢odemonstrate thsaife and cornientar access can be
provided tihe relevaatlotments.

Whe new kerb and channel or footpath is to be constructed adjacent to existing roadways andHallexcessive cross
mayoccur on either the road pavement or natuewstrigwill expedheDesign Enginedo checlall vehicle
crossings to allotments using standard car templates to ensure that car access can be provided.

Batter slopeshouldeflecthe predominant use of the laadifyithirtheClear Zoneshould preferably be less than
1:6 and should not excé&edIn esidential areariveway slopsbould not excedQ

Whenever it is impractical to provide batters flatter than the maximum sl@msspeiifeegetheDesign
Engineeto provide special infrastrucuch as retaining walls within the propeitlyaaieds prone to eroston
give carefebnsideratiagnerosion control measures.

So far as reasonably practicalale designs shoalaid filling on the Bige streetlignment

12.3.10 Kerb and Channel

Councilwill expectlairban streetisbe constructed with a sealed pavement and provided with kerb and channel unless
Councilhas agreetthat a different forntreatment requiredo comply witiSUDequirements

Councilwill expect tH2esign Enginedo demonstrate that the katbchannekesign secureslequate and safe
access to each allotnfientehicles, bicycles and pedestriansiestglirainage needJnless otherwise required to
maintain township eleéer, kerbnd channehriantshoulde constructed in accordanceCvatiu n Standadds

Drawings as found\ppendix F: Standard DrawiAgpendixF-Standard-Brawings
The éllowing specific matters should be taken into account

1 Modified semiountable kerb and channel may be used for urban Besidimiment&Vhere barrier kerb
and channel is uskgybacks ancthicle crossovensybe provided at the time of devetpm

The provisions for vehicular ashess&tomply with Section 12.9 of this manual.

The tansition between differing types of kerb andsbbaithetueither immediately after a kerb crossing, or
over a 3 metre length aft8ide Entry PREP wherehepit has standard/barrier lintel and is located at tangent
point ofhekerb return

1 Semimountable keshould normablg used adjacent to medians and traffic islands
Unless otherwise agree@duyncil subsoitirainagshoulde provided belall kerb and charlagl within the

boundaries tifeCouncildisted irselection TaHe@.3.10unlesshe subgrade is rock or sand, or no drainage
network igvailable to which subsoil drainage could be connected.
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Selection Tabl&2.3.1Bubsoil Drainage

SubsoilDrainage Required Below Ke
and Channel

Ballarat Citgyouncil

Bass Coast Shire Council

Baw Baw Shire Council

Benalla Rural City Council
Colac Otway Shire Council
Corangamite Sh@euncil

East Gippsland Shire Council

Glenelg Shire Council
Golden Plains Shire Council

Greater Geelong City Council

Horsham Rural City Council

Indigo Shire Council

Latrobe City Council

Macedon Ranges Shire Council
Mitchell Shire
Mildura Rural City Council
Moira Shire

Moorabool Shire Council

Moyne Shire Council
Murrindindi Shire Council

Pyrenees Shire Council

Rural City of Wangaratta

South Gippsland Shire Council

Southern Grampians Shire Cound

Strathbogie Shire Council

Swan Hill Rural City Council

Towong Shire Council
Warrnambool City Council

Wellington Shire Council

Wodonga City Council

Yarriambiachire Council

Where nestandard kerb profiles are to be mate@dsign Engineeshould consmithCounci | 6 s Engi neeri ng

Departmento determine the most appropriate kerb to be used.
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Developmentin areas with heritage characteristics may require heritage style kerb and chanrfebrconstruction.
examplesoméneritage areas of Echuca and Rushworth may require timber kerb. Heritage style Ehdulghd channel
comply witG o u n StantlaédDragsunlesstherwisagreed

Where it is considered impracti@lédh®evelopeconstruct an isolated section of kerb and Smmuwmay
accept a contributindieu, based @ncosestimate prepared byGheunci | 6 s Engi.neering Department

Keb crossingshoulde constructedagipropriatecations andnless otherwise agree@duynci shouldcomply
withC o u n Stantaéd9rawings as fouAgpendix F: Standard DrawiAgsendixF—Standard-Drawings

Kerb crossings near intersecstomsicbe located far enough from the interseciitoweach ramgo befully
constructed to height of back of kerbtlesspmrdard drawings.

Control jointshould be constructed as péro u n cStahdérd Drawings, refgrpendix F: Standard
12.4 Rural Roads

The following requirements generally applyoerseamd upgrading of existing roads afféuteal bRuralLiving
Bdevelopments byLowDensityResidentidl DRZR) Bevelopmentthat-are-locatatrural-settingsthatdo-notfall

12.4.1General

The design and construction of roads and allotment accesses should meet or exceed the requirements of the Austroads
Guide to Road DesitpnisManuabnd any relevant Acts, Regulations and Australian Standards.

Councilwill expectlanew and upgraded saadRural Living and relevaniDensity Residenfi@velopment
be to full road construction standards. Any contriBatianilbyward the cost of such road construction will be in
accordance with the policies Giilnecilconcerned.

Traffic generated as a resaityofelevaievelopmerghoulde encouraged to use the route identified for access in
the submitted documetainciimay require that alsit# intersections be constructed or upgraded and that additional
signage bprovided.

Before any workie undertaken in an existing road respeveninust be obtainf[dmCouncirantin@€onsent to
Work within a Road Reserve

12.4.2Road Reserves

Councilwill expect ttigesign Engine@oensurehat roadeserve widtlage suffiient to accommodatesghecified
Carriagewayherequired services hith necessacjearanceand provision faedestrian and bicycle access where
appropriate, parking, drainage and bus routesppiogmiateShould the development design nateid8UD
devices, an increasedd reserwgidthmaybe required

Councilwill expeché minimum road reserve wiRtlra Living and relevantDemsity Resideniavelopments
tobe 20 metres. However, additional reserve width is encouraged to facilitate landscaping and pedestrian/bicycle facilities.

Splays at intersectisheuld normab in accordance V@tause 2.5.%f thidManual
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Table 6 Rural Road Characteristics

RoadType Indicative Maximun] MinimunReserve| Minimunteal Minimum Kerbing(see also
Traffic Volume Width Width Shouldeidth Clause 12.4.9)
(vehicles/day)
Rural Living 1000 20.0m 6.2m 1.5m nil
AccesfRoad
Rural Living 6000 25.0m 6.2m 1.5m nil
Collector Road 7.0m fo€ouncils
listed beloim
Selection Table|
12.4.2a)
Rural Living o n/a 32.0m 95m? 1.5mt n/at
Low Density 105m? 002 SM22
Residential
Court Bowls
Low Density 1000. 20.0m 6.2m 1.5m n/a
Residential
Access Road
. 6.2m and 7m Councils (s®election @ble12.4.2a)below)
LowDensity
Residential 6000 20.0m SeeSelection 1.5m n/a
Collector Road Tablel2.4.gb)
below
050 Standard A Councils (sBelection @bles 12.4.2a)and12.4.2c)below)

5119 20.0m 4.0m gravel 1.5m n/a
Rural Access over 150 4.0m seal
and Rural 6.2m seal
Collector ) ]

050 Standard ECouncils (seSelection Tablek2.4.2a) andl2.4.2c)below)
over 50 20.0m 6.0m seal Nil n/a
6.0m seal 1.5m

Cross sections for the above road types can be viewed in Standard Drawings nurBéred SD600 to

IMPORTANTTable &houlde read in conjunction with the following notes

Notel

These seal widths apply withbotedaries allCouncilsother than those specified in NateeBsvaste collection

vehicles are allowed to travel on the unsealed shoulders of the court bowl, on the condition that the shoulders are

constructed with full depth pavement.
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Note2
These seal widths and kerbs where court bowls inclualepkerbitighe boundaries of Councils listed below:

Wodonga City Council

Note 3

Table 6does NOT apply to roads withiArdrat Rural City Council @adnawarra Shire Cduboundaries.
Classifications and construction of new roads are to be in accrdance ®ihds Management Plan and Road

Asset Management Plan.

Selection Tabl&2.4.2a)For Rural LivinGollectorRoads

7.0m Wide Seal

Bass Coast Shire Council

Baw Baw Shire Council

Horsham Rural City Council

Latrobe City Council

Macedon Ranges Shire Council

Mildura Rural City Council

Mount Alexander Shire Council

Warrnambool City Council

Wodonga City Council

Selection Tabl&2.4.20)For Low Density Residential ColleEtoads

VERSION Jersion5-0RAFT Page590f26261
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6.2m Wide Seal 7.0m Wide Seal
Bass Coast Shire Council Ballarat City Council . [Formaned; Font color: Black
Benalla Rural City Council Baw Baw Shire Council « [Formatted: Don't keep with next
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Central Goldfields Shire Greater Bendigo City Council
Colac Otway Shire Council Latrobe City Council
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East Gippsland Shire Catmlcit Mildura Rural City Council
Cpampt bl Coung]|
Golden Plains Shire Mitchell Shire Council
CoundBerangamite-Shire-Coun(
Greater Geelong City Cdeasdil Mount Alexander Shire Cound
Gippsland-Shire-Councll
Greater Shepparton City C@aigén Pyrenees Shire Council
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Shire Council

6.2m Wide Seal 7.0m Wide Seal
Hepburn Shire Council South Gippsland Shire Counc
Indigo Shire Cougibater Warrnambool City Co8weith
Shepparton-City-Ceuncil Gippsland-Shire-Council
Mansfield Shire Cotsgiibura-Shir¢  Wodonga CiGounciarrambool
Counell Ciy-Council
Moira Shikedige-Shire-Ceudncil | Yarriambiack Shire Codtadlenga
ShesCenncll
Moorabool Shire Cosilsfield Yarriambiack-Shire-Council

Moyne Shire CouMeilra-Shire

Murrindindi Shire Cotmiirabdo
Shire-Council

Rural City of Wangaidtgne-Shire
Ceunell

Southern Grampians Shire
Counditurrindindi-Shire-Ceunci

Strathbogie Shire CoReg#l-City 0
Wangaralta

Surf Coast Shire Coudeilthern
Crampians-shire-Ceauncil

Towong Shire CouBigdthbegie-Shi
Gounell

Wellington Shire Co&hrafiCoast
Shire-Council

SeeneE Rl

Wellngtep-Shire-Cauncll

Selection Tabl&2.4.2%c)For Rural Access

Standardd Councils

Standard Councils

Ararat Rural City Council

Bass Coast Shire Council

Ballarat City Council

Baw Baw Shire Council

Benalla Rural City Council

Horsham Rural City Council

Campaspe Shire

Latrobe City CouMigitedon-Ranges-Shire-Coun

Central Goldfields Shire

Macedon Ranges Shire Codditghel-Shire-Ceun

Colac Otway Shire Co@itgilbf-Greater-Geelong

Mitchell Shire Coukédrrrambest-City-Ceuncil

Corangamite Shire Co@péile-Otway-Shire-Coun

Warrnambool City Cotellington-Shire-Ceunc

East Gippsland Shire Cateahgamite-Shire-Cou

Wellington Shire CoutMeHenga-City-Ceuncil

Gannawarra Shire Cokasi-Gippstand-Shire-Cou

Wodonga City Council
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StandardA Councils Standard Councils
Glenelg Shire Cougaiirawarra-Shire-Council
Golden Plains Shire Coafesilelg-Shire-Ceuncil
Greater Bendigo City Cdaaltlen-Plains-Shire-Col
Greater Geelofity Coundireater-Bendigity
Geunell
Greater Shepparton City Council

Hepburn Shire Council

Indigo Shire Council

Mansfield Shire Council

Moira Shire Council

Moorabool Shire Council

Moyne Shire Council

Mount Alexander Shire Council

Murrindindi Shire Council

Rural City of Wangaratta

South Gippsland Shire Council

Southern Grampians Shire Council

Strathbogie Shire Council

Surf Coast Shire Council

Swan Hill Rural City Council

Towong Shire Council

Yarriambiack Shire Council

12.4.Road Geometridorizontal and Vertical Alignments

Councilwillexpecthte geometric design of rural roads, including horizontal and vertical alignments, to be based on the
Austroad&uide to Road Desidrart 3: Geometric Desigd any VicRoads supplement touthigation, unless
otherwise noted in Manual

Councilwill expect road widthsetan accordance with Clads&7 androad geometry in Rural Living and relevant
LowDensity Residenfimvelopment® provide sufficient space for emergency service vehicles and waste collection
vehicles to carry out their functions while travelling in-arfigrdiaedtion througtibatdevelopment. Significant
Developmentmay require provision for school, lamsEouncilwill expect all relevant roabdssodesigned that

these vehicles do not need to reverse.

Staging of worlleesnot negate the requirement for famgirdve| and temporary turning areas may need to be
established between development, stajein@arriagewagasements as requirgdis may therefore redbae
temporary table drddesconstructedound these turning areas.

Road design gradshgud be extendddra minimum of 100 metres beyond tharysireketvhichs to be extended
in the future. Where new roads meet existimgawacivill expe¢heDesign Engine¢ocheck the grading for a

distance of 100 meteesl ensurinat rads match well and that no abrupt change in grade occurs. [ Formatied:  Font: Bord
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12.4.4SightDistances

Councilwill expet¢heDesign Enginedo demonstrate tlagequatborizontal and vertical sight distasdeeen
provided for the design speetcordance witleAustroad&uide to Road Design Part 3: Geometri@Besign
VicRoads supplement to those guiddtitesss otherwise agree@duyncil thedesigrspeed adoptéoreactroad
shoulde the legal road speed limit for that road.

Landscaping plast®uldhe prepad with consideration to sight distance requirestenikhag proposal festate
entrance structur@ouncilwill expect plassibmitted for approweshow all existing and proposed features in
sufficient detail to demonstratithdzgipropriatsightistances asehieved.

12.4.5/ertical Curve Requirements

Councilwill expect verticakve desigo comply wittheAustroad&uide to Road Design Part 3: Geometric Design
and any VicRoads supplement to those gpvditieetical curves on ruoaldseinglesigned to provitle correct
stopping sight distanfoeghe design speecdefrtroad andocoincide with the horizontal curves wherever practical.

12.4.4.imiting Longitudinal Gradients

Unless otherwise agree@duyncil roads without kerb and chahoeldave a minimum longitudinal grade pf 0.2%
subject to the table drains being independently graded at a minirfine @ixdr5%m longitudinal grade for rural
roadsshould bd5%, with that grade beimgintained ewva distance ofo more that50n, whilehe maximum
longitudinal grade adjacent to intersehtialts b&0%.

12.4.7Cross Section Profiles

Council will expect all roaBsiial Living and relevantemsity Resideniavelopments provide for two ésn
of traffic

Councilwill expect tHeesign Enginearot to terminate the cismsion design at the property boundat®s but
extend the desigufficiently determine cut and fill requirgrardtshowheseon plans.

The normal crefdl orsealecbavements should be B%heredesign speeds require safgmation of horizontal
curves, crogalldesigrshould be based on gstroadSuide to Road Design Part 3: Gedbestigcandany
VicRoads supplement to those guidelines

Wherehe Deign Engineer proposes toecusesalls of greater than 6% at intersections or horizontspetifices,
prioragreemersthould be soughtf@m@ unci | 8s Engi.neering Depart ment

Batter slopeshould bappropriate for the predominant use of theafataktyesigned with consideratieaio
Zones as defined theAustroad&uide to Road Safety Part 6: Roadside Design, Safean@amieigicRoads
supplement to those guidelineseawithirtheClear Zonbatter slopeshoulgreferably b more than 1:6, and
the absolute maximum should be 1:4. Residential driveway slopes should not exceed 1:10.

Councilwill expect that, whbegterscannot reasonably be restrictés tmaximum specifi@@pesthe Design
Engineewmillprovide speciatéatmestsuch as retaining walls within the propeityaaeds prone to erosiive
particular consideratmappropriateontrol measures.

12.4.8/ehicle Turning Movements

TheDesign Enginearillbe responsible for identiyimgmaking allowanceligpossible turning movenweitité
theroaddesignCouncilwill expe¢hesemovements be shown dheplansubmitted fapproval

[Formatted: Font: Bold
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12.4.Kerb and Channel at Cut Embankments

Where steep sections of road are in cut (embai@Gonents)ill expect tliBesign Engineé¢o considersingerb
and channel to prevent the scouring of roadside drains.

125 Intersection Design

12.5.1General

All ntersectiorghoulde designed and constructiohction in a safe, convenient and appropriate manner for the type
of street anbBevelopment concerr@duncilwill expect tHdesign Enginedo ensure that thasedesigned in
accordance witfeAustroadSuide to Road Design Part 4ASiypalisednd Signalised IntersecéomiSuide to

Road Design Part 4B: Roundabadtsvitny VicRoads supplement to those guidelines

Councilwill expect tHeesign Enginedp ensure thanyintersections witaterural or urban roads\ational
Highwaysire designed and constructed in accordance with VicRoads requirements.

The road netwarvkhin ®evelopmerghoulde designesbthat at least 90% of dweltinggithin 4d@safe walking
distance from an existing or proposed bus or tram routexasiihffam propodedblic Open Spakeeilities.
Councilwill expect thgesign Engineg¢o submit pedestrgsath mapping to support the proposed layout.

Teejunctions should be adopted in preferenceviy fmtiersections. WHereway intersections,otihercross
intersections, are to be constrticterhad centrelines should intetsattangle between 70 and 110 degrees, and
Councilwill expect thgesign Engine¢o specifgppropriatieaffic control treatment.

Where staggedTeejunctions are to be providedral areathe intersecting roads should be latatednimum

separatiodistance dfvice thetopping distanimethe travel speed along the throagh(1.Secondeaction tinye

and tharrangements shod pr ef er abl y b &heles$ign Ergieeaitould npte that staggedece f t 6 t ype.
Teejunctionsequire VicRoadsspecificlelegate@ouncilapproval

12.5.2 evel offreatment

The appropriate level of treatmenérsections depemasthe chartaristics of existing and proposed connecting
roadsCouncilwill expect tizesign Enginegodetermine the most appropriate level of treatment bytaéfierence
AustroadSuide to Road Design Part 4ASiynalised and Signalised Intersentidiasy VicRoads supplement to
thoseguidelines

Councilwill expect thizesign Engine¢o design amgundaboufgroposed to lsed aintersections in accordance
with the Austroa@siide to Road Design Part 4B: Roundaizbatsy VicRoads suppleroghbse guidelindgl
roundabouts are Major Traffic Control ltems requiring atitRosdsiorOn municipal roads, VicRoads has
delegateduthority fauch approval@uncilsundervariougonditionsncludingimelyreporting back to VicRoads.

12.5.3SpecialConsiderations

For intersections where the proportion-difreresial or largdreight or otheehicles is higher than the normal
percentage in the traffic stréd@rintersection requirements may be more siQuitinaitivill expect theraffic
Management Stratéggddress this issue amdudeecommendatmoregarding these intersectionglsese O

12.5.4ntersectiorSpacing

The spacing otérsectiashould generally comply with the requireneRianhing Schen@ouncilwill expect
intersectiort® be designed and locaeddo provide a safe environment fodlsersandwith clear indication
of rightfway priority for pedestrians, cyclists and vehicles.

Intersection spacing on, and access to, declared arterial reAtisRegdaathorisationAccess tieseroals

willbe in accordance with VicReapsrements, having regattetsustroad&uide to Traffic Management Rart SA[ Formatted: Font: Bold

VERSION Jersion5-0RAFT Pager30f26261




|
I, M infrastructure design manual

Austroad&uide to Road Design £aand the Victorian Planning Proviflemslopersire encouraged to discuss
access tarteriatoadsvith VicRoagisior to making a planning applicatiogrileganDevelopment

12.5.55plays
Splays of suitable dimensboslde provided at all corners of all intersections.

At intersections involving at least one collector road the myrinlueniselssecting ro&fsmx 5m Atintersecting
roads of lesser classification the minimuisi3spla§m Larger splays may be requiredcuréraffic safety dod
toaccommodate the provision of services.

12.5.&erbReturns

At intersections, thanimurkerb return or edge of seal rasdisdollows:

1 Residential areas 7.5m
1 Collector Street 12.50 m
i1 Arterial Road 15.00 m
1 Industrial / Rural areas 12.0 m

Councilwill expect thBesign Engineeio demonstrate ttetsplays camccommodate théring movement
requirements as detailedlausel2.3.8

12.6 Traffic Calming

Calming devices such as thresholds, slow points, road humps, chicanes and splitter islands should be designed in
accordance with the requirementsAofdiiead&uide tdraffic Engineering Management Part 8: Local Area Traffic
Managemeanhd any VicRoads supplement to those guidelines

Sometraffic calming devicasch asoad humps, are Major Traffic Control Items requiringtepesatioifhe
Design Engineevil be responsible for secarygecessary approvalesdshould refer to Table 2.1 dfitfeoads
Traffic Engineering Manual Volume 1

Councilwill expect tHesign Enginedp seek specific pagreemerfor the instation oconstruction oéftic
calming devigeendo address ttiellowing issuegthe relevasubmission
i Streetscape

o Reduce the linearity of the street by segmentation.

o] Avoid continuous long straightdigdee¢b lines).

o] Enhance existing landscape character.

o] Maximise otinuity between existing and new landscape areas.

1 Location of Devices/Changes

o] Devices other than at intersections should be located to be consistent with streetscape requirements.
o] Existing street lighting, drainage pits, driveways, and servicesheagxdetideation of devices.
o) Slowing devices are optimally located at spacingSfFRICIPLE

1 Design Vehicles

o] Emergency vehicles must be able to reach all residences and properties. [Formane & Font Bold
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o] Where local streéiekarterial roads and minor local stceetideration should be given to designing
those streefer amAustroadBesign Single Unit Truck/Bus

o Where bus routes are involved, buses should be able to pass without mountingnk@rbsrand with
discomfort to passengers.

1 In newly developing arehere street systems are being developed in line with LAT prgvismplesould
be made fdwilding construction traffic

1 Control of Vehicle Speeds

o] Maximum vehicle speeds can only be reduced by deviation of the travelled path. Pghesient narrowin
only minor effects on average speeds, and usually little or no effect on maximum speeds.

o Speed reduction can be achieved using devices that shift vehicle paths laterally (slow points, roundabouts,
corners) or vertically (humps, platform interggatiomas pedestrian/school/bicycle crossings).

0 Speed reduction can be helped by creating a visual environment conducive to lower speeds. This can be
achieved by segmensimngets into relatively short lengths (less than 300m) using appropriate devices,
streetscapes, or street alignment to create short sight lines.

1 Visibility Requirements (sight distance)

0 Adequate sight distancefecting the likely operating sgbedsd be providedllow evasive action

bypedestrians, cyclists dridersn apotential conflict situation.

o Sight distans& be considered include those of and for pedestrians and cyclists, as well as for others.

o] Night time visibility of street featuvetbe adequatén particular, speazhtrol devices should be
located neaxisting street lighting if practicable and all street features/furniture should be delineated for
night time operati@uuncilwill expect additiostaéet lightirigbe provided by thevelopewhen
proposed new speed control devilesated aay from existing street lighting.

9 CriticaDimensions

o] Many devices will be designed for the normal use by cars, but with provision (such as mountable kerbs)
for large vehicles. Some typical dimensions include:
D Pavementarrowing
A Single lane 3/5®etweekerb inverts
A 3.78nbetween obstructions
A Twolanes 5.50n minimum between kerb inverts
D Bicycle laneallowing fadjacent pavememtrrowinghold beat leastL. Znwide but

may beaduced tth.anin special circumstances in accondéhd¢bdustroadSuide to
Road Design Part 3: Geometric Desigion 4.8nd any VicRoads supplement to those

guidelines
D Plateau or performance asbaslde75mm to 150nimyh with 1.5 ramp slope
D Theclear sight path through slowing delvadebeat leasfi.Omwide. This represents

the width of the portioRafriagewayhich does not hateline of sight through the
devicavailable to drivers and otflecked by streetscape materials, usually vegetation.

D The @nensions of mountable areas requitied fassage of large vehitesiicbe
determined lapplying theppropriate turning templates.

[Formatted: Font: Bold
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12.7 Pavement Design

Councilwill expechéDesign Enginego determine tdepth of flexible or rigid pavemguitedor the proposed

pavemerstructure antaterialdased ogeotechnical testingd to submit the desmgB8ounci | 6 s Engi neering
DepartmenforapprovalSpecific desigstiould be submitfed rigid pavemettst includéeep lift asphalt and/or

stabilied materials.

12.7.1SubGrade Analyses

Pavement desighoulde based on the results ofjsatbe analysis, including testingdkedCalifornian Bearing

Ratio (CBR), carried out by a NATA registered testing Gdioreitesill.expect sygvade soil samptebe taken

at maximum intafs of 200 metres, in the bowls of all courts, at all intersections and at all obvious locations where existing
subgrade material changes suddamlyore sample® be bored to a minimum depth of 600 mm below final road
subgrade level. The soil damped for laboratory testioglde taken from the core agsabe level. Full details

of sulgrade test results and core satoplesubmitted@uncid s En gi n e e rwithntigelet@llediesign t me n t

plans. Whesoft sulgrade is encounteriba depth to the next solid &geribe determined by probe.

12.7.ZFlexible Road Pavements

Councilwill expedekible road pavement desiresundertaken in accordance with the AWGtiidads Pavement

Technology, 20Ravement desighoulde carried out using equivalent standard axle loadings based on an average

traffic generation rate of 10 vehicles per day per residential lot and a 20 year design life for residential and commercial
roads. Pavement design for industrisdhioaftbe baed on an average traffic generation rate of 45 vehicles per day

per industrial lot and a 40 year design life. For rural ReadslavidDevelopmentst may be appropriate to use

theAustroads publicatitavement Design for Light Traffic 2006

Toaccommodatbhe heavy vehicle traffic generated by constructitredevglgpment of subdivisions, the Design
Traffic computed for flexible pavementssbdtBe increased by not less than the values outlined below.

Access Lane 5%
Access Ptz 4%
Access Street 3%

VicRoads Standard Specificatian@2@hed Concrete for Pavement Sub Base and Light Duty Base provides details
of materials that can be substituted for conventional Class 2,3 & 4 Crushed Rock. Materig|secifioptiong with
820 may also be used as bedding under footpaths, slabs and kerbs and similar applications.

12.7.3ermeable Pavement

Councilwill expeché design procedure for permeable pavenmeavis due regardstormwater management as
well as structunategrity, and for the final pavement structure and depth to meet both. sets of criteria

The software pack&eRMPAVEa feastpeedeveloped liieConcrete Masonry
Association of Australésed on a design storm appuam:be used to analyse stormwater quality oatodimes,
explordarvestingrreuseoptions

Councilwill expetheDesign Engine¢o usemechanistic metkdor thestructural desigrpefmeablpavemest
Suitablsoftware packagaslude OCKPAVRIso developed tiygeConcrete Masonry Association of Austrdlia
CIRCY.

TheDesign Engineahouldefer tatheARRB report Design of Permeable Pavements for Australiann@artditions
outlines enore detailedethodology for designing permeaklments. Interpave also provides technical documents
including standard cresstions for the desigsuchpavements.
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12.7.4Concrete Street Pavements

The design of concstteepavementshoulde based dheAustroad&uide to Pavement Technologyaf@1be
Guide to Structural Design of Road Pa\vZifémiitha minimum 3@ardesign life

12.7.89nterlocking Pavers

Forsafety, operational and mainteneaeensCouncis mayprefeto avoidisingnterlocking bloghvers as street
pavement$VhenCouncilhasacceptetheir usethe pavershoulelaid on a mortar bed on a draigietorced
pavement designed in accordeititbe AustroadSuide to Pavement TechnologyadlibeSuide to Structural
Design of Road Pavem2@@$based oa mnimum 2@ear design life

12.7.eMinimumPavemenihicknessdResidential Streets

This section applies only to residential streets, including collector streets where heavy vehicles comprise less than 5% of
the overall traffic volume. Roads serving industnialencial areas, or collector roads carrying a higher proportion of
heavy vehicle traffic, will generally require increased pavement thicknesses, as detailed in Section 12.7.6.

Notwithstanding any of the above requirements, the pavement thicknéasstestsidhould not be less than that
specified iBelection Takl®.7.6 for roads bounded by kerb and channel (or edge strips), 200mm for unkerbed roads
(where permitted under Council policy), and 150mm for car pabaseTlageushould extend for auminai

100mm past the rear face of any kerb and/or guttering.
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Selection Tabl&27.6MinimunPavement Depth

MinimunPavemenDepth =
250mm

MinimunPavemenbDept =
300mm

MinimunPavemenDepth =400mm

Ararat Rural City Council

Ballarat City Council

Horsham Rural City Council

Campaspe Shire

Bass Coast Shire Council

Gannawarra Shire Co@Gitgilof Baw Baw Shire Council
GreaterGeelong
Greater Bendigo City Benalla Rural City Council
Coundbannawarra-Shire-Cou

Greater Geelofgty Council
Greater Bendigo City Coun

Central Goldfields Shire Cour]

Greater Shepparton City Col

Colac Otway Shire Council

Indigo Shire Council

Corangamite Sh@euncil

Mansfield Shire Council

East Gippsland Shire Counc|

Moira Shire Council

Glenelg Shire Council

Murrindindi Shire Council

Golden Plains Shire Counci

Strathbogie Shire Council

Hepburn Shire Council

Towong Shire Council

Latrobe Citgouncil

Toewong-Shire-Council

Macedon Ranges Shire Cour|

Mildura Rural City Council

Mitchell Shire Council

Moorabool Shire Council

Mount Alexander Shire Coun

Moyne Shire Council

Pyrenees Shire Council

Rural City of Wangaratta

South Gippsland Shire Coun

Southern Grampians Shire Col

Surf Coast Shire Council

Swan Hill Rural City Counci

Warrnambool City Council

Wellington Shire Council

Wodonga City Council

Yarriambiack Shire Council
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12.7. MinimunmPavement Thicknegdndustrial and Commercial Streets

This section applies to industrial and commercial streets, and to residential collector streets where heavy vehicles comprise
5% or more of the overall traffic volume. Particular care should be taken to ensure that the pavement design reflects both
the natre of the stdrade and the lateral and vertical loads imposed by heavy vBleisigs. Hirgineeshould

seek advicefraihounci | s En gi on@aement grofiBsethatshave gvemsatisfactory service under

local conditions.

12.7.8Mlinimum Paveemt Thicknes$ Intersections

This section applies to intersections controlled by traffic lights or roundabouts, whether located in cesidential, industrial
commerci@evelopmentsThe longitudinal loads applied by vehicles when acceleratingrat thraknagsverse

loads associated with turning movements, combine to place significant demands on the pavement structure, and the
Design Engineashould seek advicef@munci | 8 s En g i aneavemen gofil€eamnd dypes-afi sub t

grade treaent that have given satisfactory service under local conditions.

12.7.MinimunshoulderThickness

For unkerbed roads, the base layer should extend at least to the nominated width of the shoulder, and have a minimum
thickness of 150mm. Tieencilslisted irBelection Tahl®.7.%equire the central pavement thickness to extend to
the full width of the shoulder in the specified circumstances.

Selection Tabl&2.7.9Councils Requiring Extension of Central Pavement

Unkerbed Court Bowls Only All Unkerbed Roads
Alpine Shire Council Bass Coast Shire Council
Ararat Rural City Council Baw Baw Shire Council
Ballarat City Council Benalla Rural City Council
Buloke Shire Council Golden Plains Shire Council
Campaspe Shire Council Horsham Rural City Council
Central Goldfields Shire Latrobe City Council
Colac Otway Shire Council MoiraShire Council
Corangamite Shire Council Wellington Shire Council

East Gippsland Shire Council

Gannawarra Shire Council

Glenelg Shire Council

Greater Bendigo City Council

Greater Geelong City Council

Greater Shepparton City Council

Glenelghire Council

Hepburn Shire Council

Indigo Shire Council
Loddon Shire Council

Macedon Ranges Shire Council

Macedon Ranges Shire Council
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Unkerbed Court Bowls Only All Unkerbed Roads
Mansfield Shire Council

Mildura Rural City Council
Mitchell Shire Council
Moorabool Shire Council

Mount Alexander Shire Council

Murrindindi Shire Council

Pyrenees Shire Council

South Gippsland Shire Council

Southern Grampi&@tsre Council

Strathbogie Shire Council

Surf Coast Shire Council

Swan Hill Rural City Council
Towong Shifeouncil

Wangaratta Rural City Council

Warrnambool City Council
Wodonga City Council

Yarriambiack Shire Council

12.7.10  Compaction Requirements

Compaction should refiedfic volumes and pavement desighein accordance witte VicRoads Standard
Specifications for Roadworks and Bridg&leargs 304.0A.Dynamic Cone Penetrometer may be used to verify
compaction of trimmed and prepared subgrade material. Compaction testing dfdsesmatedishdulce

carried out by a NA®&gisterdlaboratory or by calibrated nuclear densometer test to the relevant Australian Standard.
Where possiblestsshould be takentabthirdf the pavemetepth

Councilwill expedhe Design Enginedn submitopiesof all geotechnical resiaitsconsideratitsyCo unci | 8 s
Engineering Department

Unless otherwise agreedduyncil mmpactiotesting and preollingshoulde undertakem-the-same-di/hours
of a successful proof roll

12.7.11 SubGrade

Proof rolling of the subgrade must be undertaken prior to the placement of sub base material in accordance with Clause
12.7.14 Proof Rolling

Where subgrade testing is required it must be compacted to 98% of the average modified maximum dry density [MMDD]
with all building sites compacted to 95% MMDD, or in accordance with the Construction Specification and/or AS 3798.

Compaction testing of thegsatbe is required in the following situations:

1 Ifimported material or site won material is used texitiegrmirface to finished subgrade level. < { Formatted: _Bullet
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12711 If subgrade improvements are implemented, 200 mm below finished subgrade level and improved with
a granular material.

E\HIHD

AS 3798.

The typicélexiblgpavement sdiaseconsisting of fine crushedsiocilde compacted follows

Collector street or road 986 MMDD
Access street or road 97%MMDD

The number of tests to be undeitaisespecified Table 7

The typical flexible pavementstemede compactedspecified belpwithtest locations to be approximately one
metre offset from the kenrbdge of semhdmeasurements talettwothirds othe depth of the layer

Collector street or road 10090MMDD
Access street orroad  98%MMDD

The number of tests to be undertasespecified Table 7

Table 7 Locationand Numbeof Compaction Tests

Location All Roads
Court bowls 3No
Intersections 2 No

Straights 1 per 500

Unless otherwise agreeth®&@ounci) testshouldetakeron alternate sides of the road and be evenly spaced.

12.7.14 ProofRolling

Fhee speeify-thidiesubgradshouldot deflect more than 2 mm vertically within 300 mm of the test roller in isolated
locationsluring the proof rolling of the subdfrddéection of the subgrafienigin more than 20% of the project

areaCouncilwill expedhe total ardabe reworked.
Council will expect tRatoofrolling of theubgradesubbase and baseillbe undertakext-the-expense—of the

Eentraetorin accordance witle requirementsAS 379&ndin-accordance-with-therequirem&estion 173hd [Formaned: Font: Bold

Seetion204-b? the VicRoads specifications

-------- ller in isolated

Thereshoulde no visible defatian or cracking of the pavement duridgeaean baggoofoll.

TheContractowill be responsible for rectify@agthat fail @roofroll testin accordance with Clause 7.4, adequate

noticeshoulde given tallowtheCouncil Enginear aperson nominated byGloencil Enginedp attengroof [ Formatted: Font: Bold
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rolling inspectiotifa proofroll test faijla furthe€ouncilinspectiowill beequiredand appropriatetice should be
given.

All proof rolling will be undertaken at the experSentfatior.

12.7.15 Soft Areas in Pavements

Councilwill expechéContractopromptly to rectifiyyunsuitable matetltatexists or develops during construction

to the satisfaction of@mncid s En gi n e e r.iPosgble Beajmant rhetheds ircduuant and/or lime

stabilisation, replacement of the underlying material withtpausmeitgeotextiles and/or the lowering of sub

surface drainage to below the level of the area to b€oedtifiedl expecectified pavemetdsichieve thlevels

of compaction specified alaon h ec dimst r uct ed 0 d rDasign Engiredoislantyneieterit e d by t he
of all reworked soft areas and any form of tegailieeht

12.7.16 Pavement Wearing Course

Councilwill expect pavementseproofrolled and densigstedat the expense of @eentractorimmediately prior

to priming-henumbeof density testhoulde in accordance with379&ndAS 1289 Geotechniadtingunless
otherwisagreed b@ouncil Pavementhouldetrimmed to shape, swept and have a surface consistency suitable for
priming. Adequate proteegminst ovepray during priming or tack cadingde provided for signs, concrete
edgings, and traffic control devices.

The preferred road surfacdlfortan residential roa@sminimum of 30mm Type N Asphaltic Cohersteface

ofthe final wearing cousiseulde betweer mm above the concrete edging and detailed on the construction plans
for each edging type.eliminate any trip hazaodncilwill expect thveearing coursebe flush with the lip of the

kerb and channel at all footpatlerosings.

Unless otherwise agree@dynci) all new and upgraded roads, including widened roads, located in or adjacent to
commercial or intie@Developmentandanyresidentiabtiectostrees where heavy vehicles comprise 5% or more

of the overall trafficould be sealed with Type H Asphaltic Concrete of suitable thickness for the expected traffic loading,
with a minimum thicknes§ i

Unless otherwise agree@dayncil all new and upgraded intersections or roundabouts should be sealed with a Type H
Asphaltic Concrete of suitable thickness for the expected traffic loading, with a minimum thickbesgaf 50mm. The
Engineershou seek advice fralounci | ds En gi orespecificnsgpadd érgatnents nardfot
pavement profiles that have given satisfactory service under local conditions.

For all new and upgraded roads, including widened roads, located in orratjjBeeat tovitg and Low Density
Residenti@levelopmenishe minimum required wearing surface shoulddoagsea. The first coat should use a
10mm aggregate with the second coat using 7mm &gheegatignificant turning movements by heavy vehicles are
expectedhe first coat should use a 14mm aggregate, with the second coat using 7mm aggregate.

12.7.17 Alternative Treatments

Theperformance of wamix asphalt generally considered tedpgivalent that otonventional hoix under the
relatively lotraffic volumegplicableo mosCouncilroads. Current testing being undertaken by AAPA, ARRB and
VicRoads explorinipe performance of wanixiasphalt at traffic volurmpets?4,000 vehiclesray.

Current VicRoads Specifications allow between 10% aecy4@ asphtdtbe included in new mixes depending

on the particular mix type (Refer VicRoads Standard Specifisatmnbitation of wamnir asphadind recycled

asphalt, praingeven greater environmental beagfitsars to have no adverse impact on pavement performance on
typical lowenlumeCounciroads

Emulsion binders can be used as an alternative to hqicstiooary undeol andr damp conditions. fazls

Guide to Pavement Technology Part 4F: BituminossaBidtats [Formaned: Font: Bold
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Emulsions can be used in sprayed seals for many of the applications of hot bitumen. The advantages include less heating,
reduced use of cutter oils in cool conditions and adpesied to damp surfaces in some circumstances. The
disadvantages include a higher cost due to the cost of emulsification and a slower rate of strength gamehat increases the t
before seals can be trafficked, particularly in cooler conditions.

VicRoasITechnical Note TN 10Fseof Recycled Materials for Road Consprmtidas further information on the
availability and use of alternative pavement materials.

A twecoat bitumen seal may be considered as an alternative in sonReesiolem#iissuch as those located

in heritage areas, subjecprior agreement Bpunci® s En gi n e e r.iNew and epgraded roadsn t
constructed in areas with heritage characteristics may require specific colours of gravel to b€usedn_@isoh With
Engineering DepartmeamidCounci | 8 s Pl awill be reqgredinethese instanees t

Councilwill expect th2esign Enginegospecifyall relevant design informatioludingnix desigmggregate size
and anyolour or othadditres prior to constructidfhere disputes arise concerning the finished surface texture or
integrity, core samples@dpactiotesting, undertaken at the cost Detreopermay be required.

WhereCouncilconsiders thparticularoadways understbéctiormay be subject to turning movementstiet
cause stone loss frogpeay seal finjgbevelopersnay be required to providesphalt wearing course or overlay.

12.8 Traffic Control Devices

Councilwill expect thzesign Engine¢o identifgnyrequiredraffic control devices in accordantieeaitistroads

Guide to Traffic Management Part 8: Local Area Traffic Memhgem&fitRoads supplement to those guidelines
andwithVicRoadsraffic Engineering Manuals Volumed tieks2ipply aimstallation of traffic control deskioetd
comply withS1742 Partslb Manual of Uniform Traffic Control Devices

Many majortraffic contriiémswillrequird/icRoadauthorisatiomheDesign Engineevill be responsibledbiaimg
anynecessarauthorisationandshould refer to Table 2.1 of the VicRa#fasEngineering Manual Volume 1.

12.8.1Signposting anavemeniMarking

Councilwill expect signpostamgl pavement markioge providefbrroads, intersections, traffic control devices,
cycleways andar parki accordance wit81742 Partd 15and the VicRoabisffic Engineering Manual Volumes
1 and 2Street name pla®uldea standard type througleaahCounci) unless otherwisgreedn writingand
thesignpostindesig should comply watty Style Guide develope@iduncil

12.8.2GuardFence

Where there is a warranth aan identified hazard irGlear ZongCouncilwill expeetguardence to biestalled
in accordance with éippropriatéicRoads specification

12.9 Vehicular Access

Councilwill expecehiculaaccess to each and every allotment within a subdivision dsvedoproeided at the

time oflevelopment. Vehicle crossings agenastllyequired to be constructed at the time of development where
mountabler semi mountablemodified semi mountiéaie andhannek used, as these may be constructed during
later building works when thefefalretbcation is knowithe exceptisto thisaretheCouncilslisted irselection
Tablel2.® where vehicle crossings are to be consinditeeiCouncilswithin whichehicle crossings are not

for any kerb prafile
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Selection Tabl&2.9Vehicle Crossings

Vehicle crossings are to be proviq Vehicle crossings are not require

for all kerb profiles for any kerb profile.
Bass Coast Shire Council Ballarat City Council*
Benalla Rural £€ouncil Baw Baw Shire Council
Central Goldfields Shire Coun City of Greater Bendigo
Corangamite Shire Council Colac Otway Shire Council
East Gippsland Shire Council Glenelg Shire Council
Golden Plains Shire Council Wellington Shire Council
Greater Shepparton City Coun Wodonga City Council

Horsham Rural City Council
Macedon Ranges Shire Cound

Mansfield Shire Council

Mildura Rural City Council
Mitchell Shire Council
Murrindindi Shire Council

Pyrenees Shire Council

Strathbogie Shire Council
Swan Hill Rural City Council

Warrnambool City Council

Yarriambiack Shire Council

*NoteSity-oBallaraCity Counailill enforce if a developer nominates vehicle crossings as part of their development.

Unless otherwise agree@duynci] wherdevelopmentisiclude construction of barrier kechamusbr SM2 kerb
and channed vehicle crossing and layback section in thedkerbreatdnstructed in accordance with the Standard
Drawingshoulde povided to each allotment frontage at the time of development.

Where Council has permitted swale drains to be usdd)iorUZR)developments as part of an integrated
WSUD treatment system, the minimum pipe diameter will be 300mm, anddheepmdssshiat the pipe invert
matches the table drain invert.

12.9.1UrbanVehicleCrossings
Thissectiorapplies to urban areas regardless of whether there is kerb and channel.

Driveways and direct vehicle access to trunk collector streetdestigned be allow forward entry and exit from
propertiesThe maximum number of vehicle crossings to residential properties is two (2) crossings, neither of which
exceeds 3.5m in width. Where two crossings are provided, the minimum distance deftvberbtiuémess

otherwise agreed ®gunci] themaximum width of a single croslsindgdbe 6.0mandconstructioshoulde in

accordance with the requirements of Standard Drawis@3&uamzep40

Crossings to adjacent properties should diiligrdeenbined, with a maximum widBmobréhave a minimum
separation ofr®
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Vehicle crossings to residential corner alslimddie locatedt leasémfrom the intersection of road reserves and
2mclear of pedestrian kerb cros§ingsciwil expectrgater clearandede applied when crossings provide access
to androm Collector streets, andretpyréheDesign Engine¢o demonstrate that vehedeenter and leave the
roadway while travelling in a forward direction at all times.

Councilwill expedhat section of each crossing contained within the rotabeesengructed with amwealther
surfaceCouncilwill expeché sectioof crossing pasgthrough the footpath zow@nform to the requirements of
Australian Standard AS1428.1i 2D88igrior Access and Mobifitgurface that matches the texture and colour of
the adjacent footpaths is prefeutadiernative surfaces magdeeptedy Councilprovided that they comgitly
Australian Stand#&81428.1 200Desigrfor Access and Mobilitgwever, patterns creatinmpce irregularities
morethan 5mrhighare prohibitednd oloured edge stripdlonly be permittedhenadjacent and parallel to the
alignment of footpaffeature edge tsare not permittecttoss the path of travel along the footpath.

In accordance with the requirem&itgiefl2.3.9where grades through vehicle crossiagd &xi@ouncilwill
expectheDesign Engine¢o demonstrate using standard car templasedettzatd convenieat access can be
provided tihe relevaatlotments.

12.9.Rural Vehicle Crossings

Roads should be located and designed such that vehicular access can be readily obtained at every allotment of a
subdivision. Where the natural surface slopes steeply to or from the road, the access to each lot should be given special
consideration. Theakirtg of an accessto averticaturve alonie roads to be avoidedhere there is inadequate

sight distance for safe entry and exit from the property

Councilwill expect aillral vehicle access crossaigslude a culvert unldey are locatatian obvious high point.

Theminimum width of culiseft8n (refer thppendix D Checklists and Fars for DevelopsrRepresentatives

] D Cheektists—and—)rand atbdvertéstoould bequipped witler 6 s Repr esent ati ves
endwall at each end of the @peancil will expect trafficafdievallsobe usedvherthe culvers located within the

Clear Zonéefer to Standard Drawings

The minimum pipe sizeies according to the slope of the terrain. In flat terrain the minimukh3#peraine is
rural and rural living zones, andgbipekbe laidviththe pipe invert 150Metowthe invert of the table diain.
steeper terraine risk of siltingdablockage reduce@ndthe minimum pipe siz& 30mm

WhereCouncilhas permitted swale drains to benusBRZ(S) gmrt of an integrated WSUD treatment system, the
minimum pipe siz#l bel 300mm, and the pipbsulde laidothat the pigavert matches the table drain invert.

Reinforcedacrete swale crossings can be used where the depth of the table drain is less thap/@siiicim and the
of thedepthand thepeakflowvelocitys less thaB.35providedth@ounci | 6s Engiissatisfied ng Depart ment
that the crossing can be safely and conveniently negotiated by standard cars

At existing entrances with eith&0@nmor A 375mmculvert, new emdills may be added to the existing culvert as

long as the sking pipes are in good condition, are laid at the correct level, and are demonstrated to have sufficient
hydraulic capacity.

Councilwill expect culvertbeodesigned with the following hydraulic capacity:

1 186 AEPcapacity befottigeproperty culvereotops

1 2%AEPcapacitpefore thevertoppindepth reach&0mm

1 No watemayencroach dheedge of shoulder on sealed roatieedige of gravel on gravel roads.

Councilwillexpectural vehicle crossings to be upgraded to meet current standards whenever rural land is subdivided,

unless the location of the adgsessan obvious high point. Where a planning permit relates to boundary rea[igg}ma%& Font: Bold
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only, there will generally be noesmigig requirement for upgrade to accesses, unless the proposed realignment would
see a significant change in the use of such access.

12.10 Requiremerfor Dust Suppression Works

Where existing dwellings, or dwellings for which planning permits aeelikeffpriceegperience an increased

intensity and/or frequency of dust exposure arising from traffic relatedeeefoppesetiouncilmay require

theDevelopeto undertake appropriate dust suppression works at the relevant locations\ajHes@eratksent

in nature, or may comprise an acceptable seasonal treatment regime extending over a defined period. The requirements
will vary fro@ouncilto Council reflecting differences in-naaiing materials and annual rainfall p&tbemmsis

that require dust suppression works are listed in Columns 1 and 3 in Selection Table 12.10. Contact should be made with
thoseCouncilsto determine their specific requirements.

Selection Tabl&2.1MustSuppression

Dust Suppression Works | Councilsd Council Funds Dust Councilsd Where Dust Suppressior|« [ Formatted Table
Required Suppresion Works Worksare Determined on a Case b
Case Basis
Campaspe Shire Greater Shepparton Ciyncil Ararat Rural City Council
Horsham Rural City Coun Ballarat City Council
Macedon Ranges Shire Co Bass Coast Shire Council
Moira Shire Council Baw Baw Shire Council
Moyne Shire Council Benalla Rural City Council

Central Goldfields Shire Counci
Colac Otway Shire Council

Corangamite Shire Council
Glenelg Shire Council

Golden Plains Shire Council
Greater Bendigo City Council

Greater Geelong City Council

Indigo Shire Council

Latrobe Citouncil
Mildura Rural City Council

Mitchell Shire Council
Moorabool Shire Council

Murrindindi Shire Council
Rural City of Wangaratta

Southern Grampians Shire Coun

Strathbogie Shire Council
Swan Hill Rural City Council
Towonghire Council

Warrnambool City Council
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Dust Suppression Works| Councilsd Council Funds Dust, Councilsd Where Dust Suppressior«— [ Formatted Table
Required Suppresion Works Worksare Determined on a Case b
Case Basis

Wellington Shire Council
Wodonga City Council

Yarriambiack Shire Council
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Clause 13MobilityandAccess Provisions

131 Objectives

The objectivestb&semobility and access provisimte promote
1 walking andycling to daily activities
universal access within the compasaslity

1
1 community health and wellbeing associated with increased phyaiwal activity
1

A To develop layouts that allow for access in all directions, link to public trafepentjeedecn cars and
provide walkways and ewelgs that are continuous and linked to each other

13.2 General

Councilwill expect tHeevelopeto provide continuous footpaths for all property frontages and sideages in urban
residential and commeialebpmentsRINCIPLE  |naccordance witlable 2 Developersnay also be required to
establish connective links to existing footpaths wheredierndydekated to the development. Connecéike links
generally requiredmcommerci@levelopment® offsitecarparkingelated to the development.

The Austroagablicatioycling Aspects of Austroads GR@iegprovides comprehensive information on planning,
design and traffic management of cycling facilities.

13.3 Requirements

The following requirements applytpaths and pedestrian accesses

1 Footpathare tobe constructed at the time of development in eeaeitdéppendix E: List of Cocih

Inspectionsnd Inspection CheckligtgpendixE-List-of Councilrspections-and-taspection-Checklists

1 Footpath alignmeats to beffset by no more ti3@9mmfrom property balaries in existing areasbgnido
more thaBOmm from property boundaries Developments

The minimum footpath vglddlulde 15m in residential areas and 2.0m in commercial areas.

Footpaths of 75mm thickness are acceptable cnbtabletibareas where the risk of site construction damage
is negligible. On greenfield sites, or where there is significant scope for further development, the depth of the footpath
should be 125mm throughout.

1 The desirable maximum dedksen footpaths iSdand the absolute maximum-abss 10, including kerb
crossings. Kerb crossargsde provided in accordanceAwgtralian Standard AS/NZS1428.4, 2009 Design for
Access and Mobilitileans to Assist the Orientation of People with Visieniimpadtile Ground Surface
Indicatorat locations identified in consultati@havithn ci | 6 s Engi.neeri ng Depart ment

1 Councilwill expedbotpathso be constructed of concrete or asphal aomply witAustralian Standard
AS/NZS1428.4, 2009 Defigriccess and Mobilityleans to Assist the Orientation of People with Vision
Impairmerit Tactile Ground Surface Indicttorsurface finishactile Ground Surface Indicsbansidbe
provided in accordance ABINZS 1428 with th&/icRoad3rdfic Engineering Manual Volun®ettion 4.9
and with Appendix B: EngineeringAcceptanceProcess for Developmentgppendix—B:—Engireering
13.3only requitthese indicatds be installed in the central commercial area of ueban centr
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Selection Tabl#3.3Tactile Ground Surface Indicators

T G S Regsrements For Central
Commercial Areas of Urban Areas Or|

Benalla Rural City Council

East Gippsland Shire Council
Golden Plains Shire Council

Greater Geelong City Council
Greater Shepparton City Council
Indigo Shire Council

Latrobe City Council
Macedon Ranges Shire Council
Mansfield Shire Council
Mount Alexander Shire Council
South Gippsland Shire Council
Towong Shire Council
Wellingto8hire Council
Yarriambiachire Council

1 Footpathshouldslope away from the property boundary, and be elevated above the adjacent nature strip. In

general, reverse fall on nature istupdesirable amdllonly beaccepted@vhere no practical altive is
available.

1 Councilwill expect tHeesign Enginedo provide detad$ service pits to be located within the footpath or
pedestrian areasGouncid s E n gi n e e r whengequzstipgeeptanoaighe detailed design

1 Councilill expect tiiesign Engine¢o seek specifigreementfradeCounci | 6 s Engi neering

Depart ment
beforespecifyingatternedinishe to footpaths or pedestrian accesses.

1 Shared pathshouldedesigned and constructed in accordance Auitstribed&uide to Road Design Part
6A: Pedestrian and Cyclist Pathsa20Hny VicRoads supplement to those guatedibesat least 2.5m
wide Wherea shared path crosses a pedestrian andggmum lateral clearance of 0.5m on both sides of
the sharedaghshoulde provided where the speed of cyclists is less than 20km/hr. Where higher speeds are
likely a minimum lateral clearancesbblifd be provided both sides of the shared path.

1 Footpathshoulghot abut kerbs, unlagseedh writinglyo unci | 6 s En giPRVe"Frwherg Depart ment

indented parking is proposed in the street a minimuofeafdn@shoulde provided fratifootpaths
and bicycle paths.
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Clause 14Car Parking

141 Objectives

To ensure thadrparkings provideih sufficienguantityandquality teerviceesidents, visitpssaff, customers
deliveryehicleand other users.

14.2 General

The number of parking spaces to be provided for any deheloldmecintaccordance withGhee u n Blanhir@ s

Schemer witlthe acceptetraffic Impact Assessment R€mrnhcilwill expect akquired physical wdrkise

constructeas part of tHeevelopmentinaccordance wihcepteglans and specificatiandtothe satisfaction of
Council 8s Engi.Thedaesigamgldeideare that parkex vehicles do not obstruct the passage of
vehicles, do not create traffic hazards or undue pedestrian hazards and do not detract from the.streetscape amenity

If theDevelopers unable to provide the requiredher ainsitecarparkingspaces for residents, staff and visitors,
andCouncilhas not identified and addressed an existing or future need in the vicinity of the development, then the
Developmentaynot bepermitted to proceed unlee®esign Enginearan satisfCouncilthat alternaticar

parkingan be providedhichmeets theequiremensgt ouin Clausd 4.31n particularfreCouncilhas a Parking

Strategy that identifies existing or proposeavithikiogmof theDevelopmentCouncil may requieDevédoper

to contribute to the actual cdgovidingdditionalftsite vehiclepacesandoenter into a Section 173 Agreement
withCouncittothat effect

14.3 Requirements

The following parking requirements apjetelalpments

1 The parkingquiredor normal levels of activity associated with any land use should be accsiterantthted on
should be located ahduld hawdimensions tha¢rmit safe aednvenient access asd

1 UnlesCouncilhas agreed to an alternative treatmpatkialg, both on and off sitevllbe finished with an
allweather seal alime marked

1 The layout and access arrangements for all parking areasnghouwlith theustroad$uide to Traffic
Management: Part 11 Padkidgistralian Standa8280.11 2004 Off Street Parking, AS289DA2 Off
Street Commercial Vehicle Parking, AS2890.3 Bicycle Parking Facilities, Australian Stef888dAS2890.5
Street ParkimgndAS2890.6 Off Street Parking for People with Disabilities.

1 The number of-site parking and-site parking spad¢ese providédr norresidential land usé®uldomply
with thetandards spified on the planning penmére applicable, or ®ith u n eleviard Rarking Strategies

1 Lightinghoulde povided to the sédiciond@ounci | 6 s Engi.neering Department

1 Loading/unloading requirements should consider forklift/pedestrian conflicts and other movements on the site.

In addition to the above, the following parking requirements apply toCeiveplaetids

1 Sufficierparking should &eailabléo minimise the possibility of driveway access being obstructed by cars parked
on the opposite side of the street.

1 Where a particular dwelling may generate a high demand folgmr&lagethay providelaquatadditional
parking within the road reserve for visitors, service vehicles and any excess resident par&iraul®ach parking
convenient to dwellings.
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1 Allverge spaces and indented psinbinighe constructed of concrete, interlocking paverspbaspielt with
crushed rock pavement basdyeatesigned to withstand the loads and manoeuvring stresses of vehicles expected
to use those spaces.

1 Councilwill expect th2evelopetoidentifyltte measures proposesetoasideesident parking arsurehat
casual visitor access is limited to people proposing Bevsieineent.
In addition to the general requirements, the following parking requirementsiappigriongl on

1 Councilwill expect tlizesign Enginegwherdesigning thepementp make specific allowance for traffic load
concentratioms areas within tber park such as entrances and exits.

1 Unless otherwise agreed b@dhbaci) alloadingindunloading zongisoulde constructed of concrete pavement

or concrete segntal pavers to resist damage from diesel and fuel spills. Paving should be mottled to mask spills.
Where parking is to be prowidedgh aontribution @ouncilin accordance with an identified Parking Strategy, the
following requirementitapply:
1 Customeparkingpaceshoulde located witHiGnof the development site.
1 Dedicatedermanent staff parking speae®erovided within 500m ofiieat theDe v e | cogt.er 6 s
1 There is a direct pedestiidsage with the Developneerinevillbe provided by theveloper
1

Disabled parking spaaesprovided in accordance with the requirememsabitite and Discrimination Act
and relevant Australian Standards

=

Lighting is provided to the satisfadlanofn ci | 6 s Engi.neeri ng Department

Thecarparkdesign includestention of significant existing vegetation, proposed landscaping, the selection of
colours and materials for any structures on the site.

1 The satus okach element wittiie proposed car paricludingommon propergouncilreservesndented
roadreserves, arghrking spacdsas beenonfirmed inwritngbg unci | 6 s Engi.neering Depart ment

Agreemefiitas beereached regardingpfic indemnity for the carpark.
Access andrailabilitio Public Transpsststemé&avebeerconsidered

Theproposal accommodatristing or future location ofesidential uses such as schools, commercial and
industrial premises and local $hogiedor likely to be develgpethe area.

1 The effect of -sireet parkingorkgstoslow vehicle speeds and enhance the pedestrian environment.
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Clause 15=arthworksandLotfilling

151 Objectives

Typical earthworkay include lotfilling art#®construction of a slapen channetainagsystems, leedanks,
access tracks, flood protectioredeswerland flow paths asgetation remaval
The objectives of gathworks aratfilling requirements are as follows:

1 To ensure thidteDevelopmerdoes natause oaggravattheflooding of other propediasthat, in particular,
existingunoff storage areas and/or flow grathmofilled unless thelevanfuthorityhas consented to the
proposed action, and the necessary permits have been obtained.

1 To ensure thhtildings are located on a natural suréaseceptabli@ledgroundbove the 1%EPflood level
to comply wiltegulation 6.2 of the Building Regulatioaad@@theHealth Act

1 To ensurthatearthworks and lotfilling activities do not result in the spread of noxious weedSextispecified in
70A and 71 okt@atchment and Land Protection Act 1994

1 To ensureompliance withe reommendations of Catchment Managemente8atir@nyther relevant
agencies arganisations

1 To ensure that works do not damage, obstruct safe access to, onunimpnonsiseer requirements for existing
service infrastructure, or reduce the capacity of that infrastructure to service the land on which the earthworks are
conducted.

Toensure that earthworks and loffillingdendtsesult in erosion

To avoid thelease adust, mud or deldrisnthe site

To maintatheprivacy ancsurity of adjacent landowners.

To minimise removal of material from the ls#tecatidposal of material to landfill

= =4 =4 -4 A

To ensure that all the above issues are consideredsaed atlitiie design stage.

15.2 General

Approval of engineering platSdy nci | 6 s En gi relatessnly toghe Eapagity ofteantbworks to
accommodate road and drainage systems to the sati§faatioil @fiddoes not negate the need for planning
consent f@uchearthwork§he Design Engineewill be responsible for ensthitgaplanning permit is obtained
where required for any earthworks. Where works are tothe paaggtishould, wherever possbddtained for
the entire sjtether thafor each individual stage in turn

Earthworks may adversely affect the ability of lots to be serviced by gravity sewerage and may require alterations to
existing maintenance structures and fittings toishedistirface lev€lsuncilwill expect thesign Engine¢o
consult with the relevant service authority before submitting engineering plans for approval.

Where roads, footpaths or shared paths are constructed overGitladcivaigxpedte pavement materjals
structure and geométityedesignetly aQualified Enginegwiththedrawingscalculationsind geotechnical data
beingsubmittetbCounci | 6s Engifareppmovaing Depart ment

Where driveway gradients exceed 1:10, vehicle clearances should be checked in accordanceGuittiethe Austroads
Road Design: Part 3: Geometric Design (Secti@o@m2ibyill expect thidesign Enginego restrict batt@opes
tol:4unlesspedal treatments, such as retaining walls, and appropriate erosion control measures, are applied.
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Where possible a design that achieves a balance of cut and fill should be targeted. Mdesigperhatlidthe

determine the most sustainable outonsiéering options for a balanced cut and fill, retention of surplus materials on

site, possible reuse of materials elsewhere, and as a last resort disposal of materials as waste. Where material has to be
removed from site, the designer should cossitller gges and destinations for the material.

Minimise the amount of topsoil that is disturbed and removed

1

1 Exploreptions fahereuse oéxcavated materielsewheren the site

1 Incorporateurplus excavated mateng site featurssch asgandscaping
1

Configuret layoutso minimisegrading and earthworks
15.3 Requirements

The followireprthworks atatfilling requirements apply Beaklopments

1 All worlshouldbe undertaken in accordanceABitB792007 Guidelines on Earthworks for Commercial and
Residential Developments.

1 Particular care should be taken to ensure that earttimemée fiable to floodiage nadversémpact on the
floodfaincharacteristics. Existing depressioms be fille@ither temporarily or permanentdss the consent
of theRelevaniuthority is given in wraimdjany relevant perimge beeabtained

Where works aradertakein afloodwayall spoghoulderemoved to an area above th&EPRflood level.

Council will expecnalivurbarsubdivision allotmetatse graded, cut or filegthat a minimum grade of 1:200
is achieved along the low side of the allotment toward ttoeitiehinage

Thefinishedloor surfadevel of buildingaistbeat leasB00mm above th#AEPflood level
Thefinishedurface of lotfillimysteator above tHEAAEPflood level

1 The extent and depth giralposedbtfillinghoulde denoted dhe construction plaiwhere depths of fill on
allotments exceed 300 mm, those areas are to be clearly differeméatedfiene the depths of fiksse
than 300 mm.

1 Councilwill expectif record®be kept of all areas féled thénformatioilwbe recorded onthes const ruct edd
plans.

1 Where the depth of diticeed8300mm Councilwill expedhe fillto be compacted accordance witie
regirements ofable 204.131 Compaction Requirements 8t®ieRbads Specificatéod trimmed and
shaped to match existing site ,lesalept in areas nominated for soft landsCapimglwill expect the
geotechnical test resltsesubmitted @ounci® s Engi ne e rforapgrovllepar t ment

The requirements for backfilling dr&aieaghearespecified in the Standard Drawing

Where earthworks abut struc€mescilwill expetheDesign Engine¢odemonstrate the continued safety and
integrity of those structures to the satisf&€tonaf ci | 6 s Engi.neering Department

1 Thedesirable maximum depth of fill allowable againgivfeareirggplinth has been provided at the base of the
fencingls 200mm

1 Council will expect retamettobe provided when the depth of fill exceeds 2@maxdénum batter slopes
are exceged TheDesign Engineahould check with the relevant authority to ensure that the construction of such
walls will not impact on existing underground services (which may be in unregistered easements).

1 No watemaybe directed to flow into adjoiningtspe
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1 Ideally no fill should be imported onewsippmensite.Council will expele Construction Engineéo
indicate the sourcewf§importedill and to provide evidence that the soil is not contaminated

1 Councilwill expectllareasonable pautionso be taken to prevent the spread of noxious weeds from or to the
worksitqRefealsoClaus@2.7)

91 Councilwill expectllareasonable precautitarise taken to preventd debrisand dusirom leaving any site
during and after construtefar alsGlaus€2.3and 22}

1 Topsoishoulde stripped and stockpiled from all areas where earthworks are to lizetanedcmtepleting
the sitevorkstopsoishoulde placed and rehabilitadeeplicate the predevelopment dsptppraiate

1 Sites that may have been subjgicidgical or chemimahtamination require special consid€atinoi the
EPA or othdRelevanAuthorities may requréullanalysis of ampotentiallgffected sites amdll,in some
circumstancesegirean Environmental Impact Statement

15.4 Treatments to Minimise Driveway Excavation
Excavation of Driveways and garage sites, on lots on the high side of the road, may be considered.

15.4.10ffsetting the Crown or GWéay Crossall

When the natural cross slope of the existing terrain will lead to unreasonably high cut batters, offsetting the crown or
imposing a oweay crosfall may be consider@duncilwillaccepbffsetting the crown on anagproad when the

Design Engineean demonstrate that sufficient stormwater capacity will be retained in the channel and roadway on the
high side of the road. The required capacity will depend on the catchment, and the spacing of storm water entry pits. Offset
crown widths should becgeifit to ensure that the crown can be laid with normal asphalE madiiniélgccept

the use of a omay crosfall only when tBesign Engineeran demonstrate that all drainage requirements will be

met.

15.4.Reverse Croskll

Councilmayaccepthe use of a reverse cifation the uphill lane of a divided road provideBésariHengineer
can demonstrate that sufficient drainage capacity is available in the uphill median channel, and that precautions have been
taken to intercept the flaweatian openings.

15.4.Median Crosfall

The median crdsdlon divided roads shqrigferablgot exceed 16%, with 33% as an absolute maximum, unless a
retaining wall is provided and there are no proposed median breaks. At median openings hewevessthe pavem
fall should not exceed 5%.

15.4.AMModified Footpath Croall

Councilwillaccepimodification of the footpath-fathsmly in extreme circumstances. This approach tends to increase

the catchment area discharging stormwater into downlshdots, ba@voided where posSinlecilwill also be

reluctant taccepteverse fall (away from kerb) nature strips, with a spoon drain, as this approach results in higher
maintenance costs without significant access benefits.

15.4.55plitLevel Road

Councimill not normathgcepmodified road sections designed to accommodate a split level road.

[Formatted: Font: Bold

VERSION S/@rsion5-ORAFT Paged40f26261




|
I, M infrastructure design manual

Clause 168Urban Drainage

16.1 Objectives

The general objectives of urban drainame are

1 collect and control all stormwater generated within the subdivision ar development

1 colletand control all stormwater entering a subdivisatnHmenutsidehe subdivisipn

1 provide an effective outlet for alledsiecmwater to a natural waterconaseeptableutfalland
1

achieve these objectives wittetuiment tthe environment generally, surface and subsurface water quality,
groundwater infiltration characteristics, adjoining landowners anihldreleicinésgbe drainage outhatd
watercourses either upstream or downstream of the subdivision.

16.2 Geneal

Councilwill expedheDesign Enginedo design the drainage sy#texocordance with tleéevanprovisions of
Australian Rainfall and Rukdffod Analysis and Desi@d 20ater Sensitive Urban Design Engineering Procedures
published by MelbmiWatet)rban Stormwater Best Practice Emvitahilanagement Guidelines gablished

by the CSIRO and, where reléussitalian Standard AS3500.3 Storiraatage

Thesestandards and guidelines require tlcantpieterainage catchméettakeninto account, not just the area

included in the subdivisiddeselopmenCouncilwill expet¢heDesign Enginego base the calculated peak flow

on the full potential development of the projeetipsiieam areas for normal flow situatidrte considtre

overland flooding caused by pipe blockages, general flooding and high water levels. Staged upgrading of the system can
only be undertaken wittptiee agreemesftCouncil

Prior to commencing detailed desi@ediga Engineahold determine the possible ultimate zoning of all external
catchment areas contributing to the drainage systemDdthalopineentThis may requzensultation with the
C o u n Engiheérimig DepartmemdC o u n Blanhiriy ®epartment

16.3 MajorandMinorDrainage Systems

Councilwill expect thgesign Engineéba d opt t he o6 maj or/ minord approach to wurban

Chapter 1df Australian Rainfall and Ridéfod Analysis and Design.2001

The minor systeppically comprisz pipeline network with sufficient capeoltgdband conv&prmwatdtows

from nominatel@sigrstorm events (s€tausd). These pipelines pregemtmwater damage to properties and limit

the frequency and quantity of surface water to a level acceptable to the community. The pipelines do not always follow the
natural drainage paths and are usually aligned along property boundaries andigematiaaydis.

Themajor drainage system catetsdaunoff from storms of higher intensiho#gor which the minor drainage
system has been designed. The major drainage system is designed to handle flows resultinglfrehERtorms with a
These flowshouldollow a designated overland flow pathyififiicinallie a road reserifehe catchment area is
smallandoradrainage resenwberit is impractical for unsafe for aesavéo carry the excess flows.

Councilwill expectefiinishedloorevel of buildingshbeat leasBOOmm above th#AEPflood level

drainage
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16.4 Hydrology

Councilwill expect tH2esign Engineeo preparea catchment plan showing the total catchment subaread
thatformthe basis of the des@md to damit this for approvaCoyunci | 6 s En gi,togetherwithg Depart ment
drainage computations sheet.

Partial areahouldeconsideredhen determining peak flow piteeularlwheracatchment contagwbareas,

such as reserves, that may have relatively large time of concentration in conjunction with a small coefficient of runoff. In
some instances a partial area design discharge nmegurestiat is less (or the same) than a discharge calculated

at some upstream point. Careful checking of the partial area flows may be required to determimdiidte largest flow
Councilwill expect tme used for the design of the stormwater system downstream of the connection point.

Inassessing the major drarggtentheDesign Engineeshould consider usingnit Hydrograph or -Nioear
RunOff Routing model. Thesign Engineawill be responsible for deterntiengost appropriate methodology for
each applicatioviarious drainage tools, program®asiguction methods are availableDeshm Enginedo
achieve the objectives of the drainage system. Regardless of the technique @ouattiidlesqubaetailed
documentation to be submitteeMiewv andpproval

Twoseparateecognisd runoff estimation methiodaddition to the Rational Methodlcdbe used for catchment
areas greater than 50 hectares.

16.5 Rainfall Data

Two methods have commonly been used to describe the probability that rainfall or flood events oé a defined magnitud
will be experienced in the lifetime of a stormwater drainage network. Ainesal &ectedanédobabilityand
theAverage Recurrence Interval

Both methods are probabilistic in nature, but that fact can become obsciiRib whed theset a design event.
Many people believe that, once an event wiglearARChas occurred, no further event of that magnitude can be
expected to occur for 100 years. This is not true, and the real situation is much better daptthiecebgrdescrib
having a 1%EPin any year. Té&Pterminology recommendedlusyralian Rainfall and Rhasftherefore been
adopted in this manual to describe events with an ARI greater than or equal to one year.

TheAEPis related to thRIby tke equation: AEPEIexp(1/ARI)) where ARl is in years.

The return interval method can also be misleading for events whose average return interval is less than one year, since
seasonality can become important (for example, events may be clussarasoin) aThigY (events per year)
terminology recommendedlusjralian Rainfall and Rbasftherefore been adopted to describe such events.

Table8 summarises the relationship between the return interval descriptors and those now used] within the manua
AEPvalues rounded to the nearest percentage point.

Table 8 AEP Values for ARI

ARI (years) AEP EY
0.25 95% 4
0.50 86% 2
1 63% 1 « [ Formatted Table
2 39%
5 18% - [Formatted Table
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ARI (years) AEP EY
10 10%
20 5% < { Formatted Table
50 2%
100 1% <« { Formatted Table

Intensity/Frequency/Duration curvear@fbgilabfeonthe Bureau bMeteorologi/ebsite
http://www.bom.gov.adizghydro/has/CDIRSWebBasic

Online resourcafioncurves to be establisfecanyAustralialocatiomased on itatitude and longitude.
16.6 Annual Exceedance Probability
Council will expectdesign dhe minadrainage systdnbe based on tA&ER shown in Talle

Table 9 Annual Exceedance Probabilifi@sMinor Drainage Urban Areas

Drainage System Capacity
UrbarResidential Areas 186 AEP
Commercial centres of 10 shops or le 10%AEP
Industrial areas or where surcharge w 10%AEP
seriously affect private property
Drainage through Private Industrial Pro 5%AEP
Commercial areas 5%AEP

The initial time of concentration from building to propertyelmoumiciaayly besumed to be six (6) minutes in urban
residential are&pecial consideratioaybe necessary for other aaeador circumstances

Councilwill expect thgesign Engieerto identify all overland flow pathways to be activaAétPevedis, and to

demonstrate that these pathways (normally including road reserves in urban areas) have sufficient capacity to convey all
excess runoff once the available capacity mdititeainage system has been fully mobilised. Care should be taken

to ensure that any adjacent properties will not suffer adverse consequences from the mobilisation of those paths .These
requirements may not be applicable when pipes dischargeliasiemrdsmprovided for in Clause 18.5.
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16.7 RunoffCoefficients

The runoff coefficient shown in Table 10 should be checkedtagjigansRainfall and Rirfd&iod Analysis and
Desigr2001.For areas of special use such as schools, communityndespsing developme@tayncilwill

expect th®esign Enginedp carry out a more detailed study of the characteristics of the area, establish the actual
proportions of pervious and impervious areas, and consider the likelihood of soilpegypralilégsizely during

prolonged rainfall events, in order to determine appropriate runoff coefficients.

TablelOspecifietheminimurmunoftoefficient® be used in the design of drainage systems

Table 1@RunoffCoefficients

Catchment Type RunoffCoefficient RunoffCoefficient
(applies to AEPfor most  (applies t&8%6 AEPfor
Councils) those Councils listed i
Selection Tal&6.7
LDRZ lot areas >I2a 0.30 See notes2and3 0.30
LDRZ->1 hato 2 ha 0.3 See notes, Pand3 0.30
LDRZ lot areas4900 rito1 ha 0.40 See notes2and3 0.35
LDRZ lot areas2000 rito4000m? 045See notes, 2and3 0.35
Residential area®t areasO® n¥to2000 rA 0.50See notes, Pand3 0.40
Residential area®t areaséd0 Mtol1,0® n? 0.7 Seenotes ]12and3 0.55
Residential area®t areas40 Mto600 M 075 0.60
Residential area®t areas300 nfto450m 0.80 0.65
Residential areaot areas €8 n# 0.80 0.80
Residential areas (medium density, i.e. Ur] 0.90
including potential unit development sites
Commercial zones 0.90
Industrial zones 090
Residential road reserves 075
Landscaped areas 025
Public Open Space 0.35
Paved areas 0.%

Notel

The runoff coefficients showakielOfor residential lots greater thar?@®@nea do not include an allowance for

the road reserves within these subdivisions. [ Formatted: Font: Bold
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Note 2

Where there is a likelihood of further subdivision occurring of allotments in new subdivisions ashalldd/ance of 10%

be added to the coefficients to avoid the nesddatedantidn be providédr theséurthesubdivisions.

Note 3

TheCouncis listed irBelection Tablé.® have differingpefficientsf runoff fd8%6 AEPand1%AER All other
Councilsuse theoefficientssted in the first colunifiabile 10

Selection Tabl&6. P DifferingCoefficiers of Runoff

Councils That Use Differi@gefficiers of Runoff for|
186 AEP and 1% AEP

Greater Bendigo City Council

Greater Geelong City Council

Horsham Rural Gguncil

Wellington Shire Council

Yarriambiachire Council

16.8 Hydraulic Design

Councilwill expedheDesign Enginedo usehydraulic grade lih&G() analysibased oappropriate pipe friction

and drainage structure head loss coeffitiertt&sshouldemain motkan 150mm below the invert of the kerb for

minor flowsnd béess thanS®mmabovehe invert of the késbmajor flows

When an external area contributes stormwater to the system, the drain should be located ab aeteptthsufficient t

total upstream area, and due consideration should be given to any possible upstream backwater effects.

TheHGLin pipes running partiallyniaybe assumed tollow the pipe obveidwevetheactualelocitiewithin the

pipe under sucinatimstances shobéchecked.

Pipe desigrshould refleappropriate pipe paramétersithetheColebrookWhite formulaMra n n formglass

shown in Tablé.1

Table 1Pipe Roughness Values

Pipe Material N K
Spun precast concrete 0.013 0.6
UPVC 0.009 0.06
RibbedHDPE/Polypropylene 0.0D 025
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WhereCouncilhas agreed that other pipe materials may ,be usdde

manufactureros

adoptedhaving due regard to the potential for pipe roughness to increase over thbsagpstentife of t

16.8.1PipeVelocities
The é@sign pipe velocit#®uld normally: be
1 Minimuri pipe runningalffull omore’ 0.75 m/s
1 Minimuri piperunnindess thahalffull - 1.00 m/s
1 Maximurm5.00m/s

16.8.2 Minimum Pipe Grades

The preferredinimum grade of a stormwater pgtedsrSelection Tahlé.8.2Councilmayaccepflatteigrades
where thBesign Engine@andemonstrate thhe veldteswillexceedhose listed in the headings of the table

Selection Tabl&6.8.2Minimum Pipe Grades

MinimumGrade ofStormwatePipe to be 1 in 500
subject tea Minimum\Velocity of 0.7m/sec

MinimumGrade ofStormwatePipe to be 1 in 300
subject tea Minimum\Velocity of 1.0m/sec

Benalla Rural City Council

Ararat Rural City Council

Campaspe Shire Council

Ballarat City Council

Colac Otway Shire Council

BassCoast Shire Council

Gannawarra Shire Council

Baw Baw Shire Council

Greater Shepparton City Council

Central Goldfields Shire Council

Horsham Rural City Council

Corangamite Shire Co@itgiof-Greater-Geelong

Mansfield Shire Council

East Gippsland St®unciCerangamite-Shire-Cou

Moira Shire Council

Glenelg Shire Cousa#it-Gippstand-Shire-Coung

Wellington Shire Council

Golden Plains Shire Coafesilelg-Shire-Ceuncil

Yarriambiack Shire Council

Greater Bendigo City CdaaltlenPlains-Sh&ounci

Greater Geelong City CdaresterBendige-City|
Geunell

Hepburn Shire Council

Indigo Shire Council

Latrobe City Council

Macedon Ranges Shire Council

Mitchell Shire Council

Moorabool Shire Council

Moyne Shire Council

Murrindin@hire Council (minimum grade 1 in 2

Pyrenees Shire Council

Rural City of Wangaratta

South Gippsland Shire Council
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MinimunGrade ofStormwatePipe to be 1 in 500
subject tea MinimumVelocity of 0.7m/sec

MinimunGrade ofStormwatePipe to be 1 in 300
subject tea MinimumVelocity of 1.0m/sec

Southern Grampians Shire Council

Strathbogie Shire Council

Surf Coast Shire Council

Swan Hill Rural City Council

Towong&hire Council

Warrnambool City Council

Wodonga City Council

16.8.3Vlinimum Pipe Cover

The minimum cogapbuldbe n accor dance with t h enlessaothanisa prdvided ®rind s
Clause 16.18dditional cover should be proviiméverrossings withrgesizedservices amnticipatednd fpe
classeshoulde determindrhving regard to fireposed covand to the anticipated live loads

TheDesign Engineeshould discuss apsopose@xceptions to the minimum covereregis withCounci | 6 s
Engineering Departmaior to submitting documerappoovadfthefunctional layout
16.8.4CurvedPipelines
Curved pipelines are permittdgdwhere thaye of constant radius in the horizlaminly, and are in accordance
wth the pipe manufacturerds specifications.
16.8.58PipeAlignments abits
The followirgpnsideratiompplytothe alignment of pipes at pits:

1 Generally, when designing the pipe system under pressure, thegtipeldiougride at junctions, but in flat
terrain, the inverts may coincide.

1 Where practical, the pipes at junctions should bgodlighétk projected area of the upstream pipe is wholly
contained within the downstream pipe.

16.8.6PitLosses
Pit lossesanbe céculated on the basis of:

Vo?  Where Vo is the outlet velocity calc Qo

K 2g from Ao

where K is a head loss coefficient.

Values of K for various pit configurations areAgisgnadRoad Design Guidelineart 5 General and Hydrology
Consideratioand any VicRoads Supplement to those guidelines

16.8.7PitLocations

Sideentry pits should be spaced so that the pits are able to deliver the design flowsaiictththdepigibsof the
flow channels should not exceed 80. @etmsilwil expect thBesign Engine¢o consulinlet capacity chasts
undertake specific design where any doubt exists that these criteria can be satisfied

recommendati ons
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Side entry pits should be clear of radials, kerb crossings an€Hameeldien approachingtansectioshould
be collected before the tangentyrdags thBesign Engineean demonstrate that adequate capacity is available
in the kerb and channel to carry water around the return.

Double side entry ptisuldbe used where approach grtadagersections are in excess of 6%adliahgioints in
roadsunless theesigrEngineecansatisfifCounci®d s En g i n e e rthanaging® sige@mtryviffipeovide
sufficient inlet capacity for the pipes to operate at thainpegityed

16.9 Main Drains

Pipes ok 750nmor greateshould bdesigned as main draingl large direction changes through standaodifuits
be avoidedonsideratishoulde given tosingspeciapit geometriggnddr introducirsgiditional pigsd/o bends
atsignificarthanges of direction.

TheDesign Engineeshould discuss the design cffitemaain draimsthCounci | 6 s Engiattteer i ng Depart ment
earliest possible stage in the design process.

16.10 Pipes

16.10.1 Pipe Type
16.10.1.1 Reinforced ConcreRipes

Reinforced concrete pipes with-apigzicket profile and rubber ring joints, manufactured to meet the requirements of
AS/NZS 4088)07Precast concrete pipe (pressure ajpdessare)and designed and installed in accordance with
Clause 16.10.8reacceptetly all Councils. Fhjsimted reinforced concrete pipes with external bands, manufactured,
designed and installed tabwyestandardsnay be used for culverts and other specific applications, subject to the
prioragreement fraBouncid s Engi neer.i ng Depart ment

16.10.1.2 RibbedPolypropylene didighDensity Polyethylene Stormwater Pipes

Ribbedgolypropylene lighdensity polyethylene stormwater ggségned and installed in compliance with Clause
16.10.3, may be used as an ditertareinforced concrete pipes where a Council has indiegeahite sfich

use in Selection Tat#el0. RibbedPolypropylenetdigh Density Polyethylene Stormwater Pipes.

Selection Tabl&6.10. RibbedPolypropylene ddigh Density Polyethylene Stormwater Pipes

Acceptedor use Acceptedor use except under road paveme
East Gippsland Shire Council Ballarat City Council
Greater Geelong City Council Baw Baw Shire Council
Greater Shepparton Ciyncil Campaspe Shire Council
Surf Coast Shire Council Colac Otway Shire Council
Wangaratta Rural City Council Glenelg Shire Council
Warrnambool City Council Golden Plains Shire Council
Greater Bendigo City Council
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Acceptedor use Acceptedor use except under road paveme

Greater Bendigo City Council

Horsham Rural City Council

Indigo Shire Council

Macedon Ranges Shire Council

Murrindindi Shire Council

Wellington Shire Council

Yarriambiack Shire Council

16.10.1.3 Other Profiles and/®taterials

Priomagreemeri writing froBio u n Engiheérisig Departmestrequired for all other pipe profiles and/or materials.
These include riblpedypropylenelagh density polyethylene stormwater pipes for those Councils not listed in Selection
Tablel610.1RibbedPolypropyleneldigh DensiBolyethylene Stormwater Pipes.

Councilrecognises that sustainable material alternatives, including recycled plastics and concretes containing recycled
aggregates or fibre reinforced concretes, can demonstrate similar hydraulic performanutottetabtériaisy e

but will require thatffesign Engine@rovides additional evidence on the structural integrity andptopaiséty of

pipe profiles and materials. The information provided should include

1 details of any Australian or overseag@is covering the design and installation of the pipeline;

M1 the manufacturerds recommendations for type, class , |l oading, cove
1 details of where, by whom, and for what purposes similar pipes have paecieptsy been
1 detils of testing and inspection proposed to be undertaken; and
1 other details as required b thucil
16.10.2 PipeDiameters

The minimum pipe diameter is generally 100mm UPVC for property inlets serving a single dwelling and 150mm UPVC for
property inlets serving two dwelllogsicilsmay require larger diameter property inlets where the runoff being
generated from the prgpsotdictates.

Pipes that are or will becOmencilassets, and are not required to convey runoff from a roahoukhaet, a
minimum diameter of 225mm. Pipes that that are or will become Council assets, and do convey runoff from a road or
streetshouldhave a minimum diameter of 375mm, to reduce the risk of blockage.

TheDesign Engineanay apply in writhgClo unci | 8 s En g i foragreementtyvarDthepadbave me n t
minimum sizes. Such applicalmmdde accompanied by computatiosBow that the required minimum flow

velocities have been achieved, apipéheapacities ardequate foheintended purpose. The applicstmrd

explairow blockages are to be avoided when the pipes in question are required to convey runoff from a road or street

16.10.3 Standards fothe Design and Installation of Pipes

16.10.3.1 General [Formatted: Font: Bold
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Councilwill only accept pipes which havertaeefacturetesigned andstalled according to the relevant Australian
Standards. When selecting the type and class of pipe to be usedhduébredsd to the external loading, the
pipe characteristics and the construction techniques to be used. The pipe eraiedme nirotateustsould
comply with any specific recommendations published by the pipe manufacturer, and atihrelddsnapplitls

to plant and compaction techniques when required for a particular type and class of pipe.

Where pipelineganstalled under roads, or are otherwise expected to be subjected to significant live loads, particularly
when only limited cover is avaitahlaciimay require tieesign Engineéo provide specific calculations to confirm
the adequacy of the propdgee and class of pipe, rather than relying on generic recommendations by manufacturers.

Pipeline designs should consider both dead and live loads. The most common live loads to be considered are those
resulting from construction &atfin netrafficable areas those resulting from heavy service vehicles and emergency
vehiclesihen applicabileel loads are to be calculated in accordattoe nedhirementsA85100 Bridgesign

Where any departures from these provisions are Qayosid|l expect tiizesign Enginedo seelagreement
for those departures at the earliest possible stage in the design process, and to provide detailed justification for their
proposals.

16.10.3.2 Reinforced Concrete Pipes

Reinforced concrete pipes, adisdeni Clause 16.18Hgqulde designed and installed in accordans8/Nifts
37252007Design for installation of bunedrete pipeBesigners should have regatttetoecommendations in
AS/NZS 372907 Supplemen{dommentaryarticularly in situations wadreried pipeline may be required to
carry significdivte loads

16.10.3.3 RibbedPolypropylene ddigh Density Polyethylene Stormwater Pipes

RibbedPolypropyleneldigh Density Polyethylene Stormwater Pipes,ed ispétatise 16.16Hould

be designed to comply ABINZS 2566198 Burieitexiblepipesi structuratesign;

be installed as required8INZS 25662002 Burigitexiblepipesi installatign

comply fully with any additional technical retaiionseprovided by the manufacturer;

when installed behind mountable ensantable kerb, have a cover of at least 750mm;

= =4 =4 4 A

when installed in easements subject to occasional traffic, have a cover of at least 600mm; and

1 when installed within a BusWiirmgement Overlay, have a cover of at least 450mm.

When particular pipe materials and/or systems are not specifically covered inPR8| L0661 hay require
the Design Engineer to provide evidence that the testing and quality copptEdegimdabadesign parameters
recommended, by the manufacturer are equivalent to, or more stringent, than those specified in the standard.

16.10.3.4 Alternative Bedding and Backfill Materials

Aggregatspecificatisrfor these purposkpend on thpeline material, the depth of embedment, and the nature of
the overlyirigfrastructur€ouncilwill expeché material being considerettet grading, plasticity and aitenia

outlined in the relevant specificalionscilrecognises thacyted materials may provide a sustainable alternative
to natural gravels and sands or crushduitweitkormallgxpect thBesign Engine¢o provide evidence sheth
materialwiillmeetonsistergerformance standaetguivalent to thoseaivetional materials, and have been used
successfully in comparable situations elsewhere insteasiach evidence is not readily available, advice may be
sought from the manufacturer of the pipe units as to the suitability of the proposadraternative
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16.11 Structures

16.11.1 Drainagetructures

Councilwill expect drainagrictureocomply withe applicabdtandardrawingsWherenodificatisrare required
or special structures are to be constructed or thefadlstjn Engineeshould subniitlldetails with thietailed
desigrdocumentatioNormal good practice should be observed in determining thepi &halamtersection
angles between drainage lines wilpitt be permitted.

Murrindindi Shire Council requires flpitsssbbwn in the Standard Drawings to be shaped to suit the pipe radius and
change of pipe lower inverts, unless othgregshy theCouncil

Junction pits at the back of kerb within interstentildoes avoidedherevepossible.

16.11.2 MinimunDrops 4 Pits

Minimum drops at pits are required to provide sufficient slope along the pit inverts to clear debris, aad to provide toleranc
in setting pipe invert levels. Generally the minimum drop th26ugin pifewever, in circumstances where changes

in direction occaeverapipes enter one pit, large inlet detiveldcity differena@astor grate orsideentry pits

are usedydraulibssedecome significant and should be carefully consideasdlysis and design of the network

16.11.3 Maximunbrops atPits

Councilwill expect tlizesign Engineéo design drop pits wigwval differengeeater thamthetweeanincoming
pipe and the pit oupligein accordance with festroadRoad Degh Guideline$art 5 General and Hydrology
Consideratioand any VicRoads Supplement to those guidelines

16.11.4  SideEntry Pits andGratedPits

Pitfunctionand capacitiskioulde in accordance vitlstroadRoad Design Guidelin@art 5A Drainag&oad
Surfaces, Networks, Basins and Subaadaoe/ VicRoads Supplement to those gulitfdisesotherwiagreed
by Council pitconstructioor installation shobklin accordance witarelevanStandard Drawingsd with the
ma n u f a ccommerglatiéns where apprapriate

Councilmayaccepthe use of prefabricated pitsnaytrequirdie Design Engineear Construction Engine¢o
providdulltechnical detai$ the proposed pits;luding material, specification, dimeasdpredict data sheet,

and to give careful considerationddanytages or disadvantafjasing such pitsthe proposéatationCouncil
mayalsorequire thatcertificate be provided Qualified Enginego confirm the structural integrity of the pits in the
specifiapplicatigrhaving regard to the nature of the pipes to be used and the dead and live loads to be sustained.

16.11.5 PitCovers

Pit covershouldhave a clear opening of sufficient dimensioengatibarto comply with OH&S and confined space
entry requiremertieavylutycover®r plastic locdlowrcoversnay be required in high risk areas faghliaOpen
Spacs, recreation reserves, school areBtsetehereovershoulde installedtiiclass rating in accordance with
potential traffic loadings.

Approved trafficaldadbearing coveshioulde provided on all side entrynpitsposed kerb argaesticularlgt
intersectionand on all pitecatedvithin industri@levelopmentdhe drainage network shoulésigetito locate
pits away froexposed kerb aremiserever possible

16.12 Litter Collection Pits
Councilwill expe¢heDesign Enginedo providacceptabligtercoliectionitsss pollutant trapwards the end

of any drainage line that discharges to a watercourse and/or draloegedatimt comfortable access by
maintenance vehicles is achiévieere the pit is located in a road reserve, drainage reserve or other area with public

acess,allvehicle travehoulde in a forwaaly direction. [Formaned: Font: Bold
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For design purposes,défault period for the cleasfitiier collection giwuld be assumed t® lmeonths.
16.13 Outfall Structureand Energy Dissipators

Councilwill expect outfstituctures or discharge poinfiedorvay at receiving waterbe designed in accordance
with the requirements of the responsible authorities for the relevant land and receivinisgiptasfsE pargy
should normally be ofitiygact typ

Small pumped systems, serving catchments up ton2a0688rim cases where stormwater cannot be conveyed by

gravity to a legal point of discharge, may be designed to comply with Section 9 of AS/NZS 3500.3. With that exception,
Councilvill expect all pumped systems to be desigarealifjed Engineghaving regard to the principles that all

pump stations should be:

constructed above the 1% AEP flood level;

screened so as to minimise the likelihood of blockage by seldibnent and

configured so that failure of a single pump will not result in failure of the system;

provided with sufficient storage capacity to accommodate power supply outages;

capable of being quickly and effectively isolated from the drainage network;

desigrd so that all major components can readily be removed and replaced;

designed so that emergency power supplies can readily be connected;

=A =4 =4 -4 4 A& - -

equipped with suitable telemetry, including wad remote control systems; and

=

supplied with detailed operatdbbmaimtenance manuals.

Further guidance can be foufigdiraulic Engineering Circulars 22 (Urban Drainagen@s{@iprmwater Pump
Station Desigpjiblished by the US Department of Transportation.

16.15 Subsoil Drainage

Councilwill expedheDesign Enigeerto provideppropriatsubsurface drainage where groundwater or overland
flows may adversely affect the performance of areas set aside as Public Open Space osRéaeedmindgrib
shoulde installed in accordance with Sectionhigd4®Rbads Standard Specifications for Road Works and Bridge
Worksnd include flushing points at the remote end from the outlet pit.

The desirable minimum grade fsugfale drainage for pavenieht®50 with an absolute minimdrAQdF.

Typicayl, circular 100mm rigid wall or flexible UP\4D@lmstepipe including geotextile sock where required, is
installed under each concrete pavement edging to a minimum depth of subgrade level.

Councilwill expechéDesign Enginedo submitletailf all susurface drainage to be used Debwelopment

including groundwater discharge systems from sewerage tretwkEsncid s Engi neerfong Depart ment
approval.

16.16 Property Drains

In agreenfieldevelopmemio property drainageydischarge to kerb and channel without thegvetererdf
Council 8ds Engi.6omeectiosioglbeDmade diredtlyrt@ anstormwater pit unless there is an existing

pipe in the road reserve adjoining the property to which the pgerty dtaie connected us |{_n49_a_s_t_a_n~d_arr_d_g4_¢mp_ﬁ
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as shown in tiizo u n StantHaédDrawind¥here these requirements cannot batrtiedre is an existing barrier
kerb, then the connection may be made to the barrier kerb.

Ininfillurban residential anthenercidbevelopmentahereconnection tonderground draissnpracticatwo (2)
kerb adaptors pen2df frontagshoulde provided at the time of develofpunégs otherwise agreed by Council,
kerb adaptoshoulde located clear oflalewaygrossingandat leasimfrom kerb crossings.

Generally galvanised steel or UPVC adapocepiablenless there is a spe€bancilrequirement as detailed
inSelection Tallé.16

Selection Tabl&6.16<erb Adaptors

Galvanised Steel Kerb Adapto UPVC Kerb Adaptors

Baw Baw Shire Council Bass Coast Shire Coung

Campaspe Shire Council Ballarat City Council

Colac Otway Shire Council | Greater Bendi@ity Counci

Glenelg Shire Council Mildura Rural City Coung

Golden Plains Shire Council ~ Wellington Shire Counci|

Greater Geelong City Counc| Yarriambiack Sh@euncil

Greater Shepparton City Courl Yarriambiack-Shire-Coun

Horsham Rural City Council

Macedon Ranges Shire Coun

Mildura Rural City Council

Mount Alexander Shire Coun

Surf Coast Shire Council

Swan Hill Rural City Council

Wangaratta Rural City Cound

Councilwill expetheDesign Engineg¢o provideasemerdraingoall allotments that fall to theareto ensure
that such drains a@®ep enough to serve the entire allotment. A property i@ed, asnp8iandatd Drawings,
should normablg constructed at the low corner of each allotment. The minimum falinmevgrdsriit@inage
outlet along the low side of allotsientisl bé&:200.

16.17 Major Drainage Requirements

Councilwill expect th2esign Engieerto ensure that the major drainage system has sufficient capacity to collect the

excess runoff from a catchment iM&Reainfall event once the available capacity of the mincsydtaemalgges [ Formatied: Font: Bold
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been fully mobilised, and to convey that ruaafédeiting waters with minimal nuisance, danger off damage.
major drainage systhouldesodesigned and construetetbensure a reasonable leveafetty and access for
pedestrian and vehicular traffic, limit flooding of private and public propertjhandflowmigitdiitants tine
receiving watefEhe @sign of major drainage syssiimsld take into account the potesdiaf wetlands, gross
pollutant tragnd sediment interception ponds, particularly immediately downstream of urban areas.

Major drainagerailway reserveloulde limited to cross track drainage rather than longitudin&aliacikgié.

expect thB®esign Enginedo obtainwritterconsenfrom the relevant authority flmfrastructurgoroposed to be

located in railway reserves before seeking detailed design appowaliffrem Engi neer.iTmeg Depart ment
Developewill be requiredgay all associated costs for suchgdramaks, including the licence fees (for a period of

at least 10 years) specified by the relevant authority.

Thenormaminimumequirements of the major drainage system are as follows:

1 Councilwill expect theslgn of major drainage systeins based on the critlt® AEPstormwith some
consideratiomeinggiven to the impact of a rsi@m event. Best practice requirebehattical storm be
determined by routing storms of varying duratiepeaitiflows are identif@slinciwill expecivb recognised
flow estimation methods (runoff routing computer models) in addition to the Ratibealsktitfard
comparative purposdgrurban catchments or-sattchmentsregreater than 50 Hearea

1 Hydraulic Grade Line amablfsould be usddrthedesign ofioodwas; lowflow pipes and retarding basins
Councilwill expect thgesign Engine¢o demonstrate that the dimensiorgodiondwayare sufficient both
to meehydraulic requiremesantsl to facilitate mainteagimcluding mowing), and thestdrainage in urban
areaswillnot be directed into easement drains.

1 The eépth of overland flows in urban stteakbe controlled by freeboard to propeltjetharpper limits of
surface flow depth/velaatysitent witlpublic safetps detailed in AustroRdsd Design GuideliRest 5A
Drainagé Road Surfaces, Networks, Basins and Subsiarfatg VicRoads supplement to those guidelines

16.18 Floodway

Majorfloodwas/generally comprise engineered open waterways, and often involve roadways, trapezoidal channels and
sometimes sheet flow through open spacékddajayare generally located within road reserves, drainage reserves

or Public Open Spa@vuncilwillnot accept majtwodwag through easements Gvape land in urban situations,

andwill expethe computed peak dischiarige contained entirely within reserves.

Wherea Developmenill have a significant impaotverianlowsor floogtorageCouncilwill expect tHaesign
Engineeto design and construct appropoiaigensatory works

Where actiiloodway are presefouncilwill noacceptievelopment without hydraulic modelling and analysis. The
Design Engineenayalso be requestedstdmit a risk assessment report including detailnedisures proposed

to be taketo ensure that the potential for loss of life, risk to health and damage to propergndflotdimised,
conveyance or storage accommodated.

Councilwill expectydraut modelling be undertaken byuétably qualified person or organisatidentifyorks
thatwillensure that adjacent landholders aletnmientalbffectedand tadentify the extent, velocities and depth of
overland flood flatwsouglthedevelopmermind downstream

Councilwill generally viedteration to existing wetlasda last resort,lie considerashlyafter all otheptions
have beereviewed and found wanfihg function ofl@odplain is to convey and storenéednd preserve the
inherent values of wetlands.
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The minimum requirements that apply to design and tféadoheas; @nd open unlined drains, are as follows:
1 The depth @bodway should be kept to a minimum (generally le@athan 1.

1 The ésirable nxdmum batter slapel8;theabsolute maximsiopeas 15.

1 The ésirable minimum cragdkfor inveris 140 and the minimum bed width 2.5m

1

Themaximunpermissiblngitudinal grades for nflgodwag/will be governed by the need to miniwise fl
velocities in order to avoid scour and secure public safety

1 The ésirable minimum longitudinal grade foflondjweayis 1200 to minimise the likelihood of ponding and
siltationThe &solute minimum grad#: 0.

1 Flexible structures, utilisimx gabions, rock mattresses and geotextilerdgiveiferred for grade control
structures, minor energy dissgpatel major erosion/scour protection measures.

1 Floodwas utilising a leflow pipeline should be sized to convey th#%eAtiBdesigrflowbased on the
assumption that the-flmw pipeline is fully blocked during major stoifiosy pipes should be designed in
accordance with the following:

o] The dsirable minimum covetdeflowpipess 499mm andheabsolute minimum cos&60mm.
Appropriate pipe classksuldbe adopted with due considetagiog given to construction and
maintenance loads.

o Lowflowpipes providing outlet drainage for retardinghmadabe designed with invert levels of
adequate depth to commandgés lpicated within the basin.

Lowflowpipesshould be designed to convey the runoff assoca®SbvAtEP rainfall event
The mmimum grade lofxflowpipesshoulde sufficient to generatectedinsing velocities.
The rinimum size lofvflowpipe should bé 375nm

The maximum spacing of pits on straight sedtiedfoapipesshould b80m

O O o o o

Lowflowpipelingsincludingitsand othestructuresshould bdesigned to minimise hydraulic losses
unless there is a specific teiedorporaterergy dissipassuch as drop pits

1 Majorfloodwag/ that cannaccommodatelowflow pip@edue tdlatlongitudinal gradedemelconstraints
shouldhavea lowflow invert or tricktmv channefubsurface drainage should be prodided feasil

1 Pipes discharging into nflgodway should be connected to théldempipeline, with surcharge pits being
provided as necessary.

16.19 Drainage Reserves

Drainage reserves incorporateBavelopmentshould be at ledfimwide Reserve widtbBould be sufficient to
accommodate a dralirle to convélye runoff associated eitBbAEPrainfaleventAllweather access tracks may
be required on both sides of the dieneatter slopesxceedl:8.Pump stations, electrical supgirevatr
quality treatmdnfrastructureshoulde sitedo as to providafficient room éanstruction ansintenance vehicle
to turrat an appropriate locatiefer t€lausel8.4.8

Wherever possiblaidage reserves should be sited to abut Public Open Spacédomtritilite to the provision
of Public Ope3pacen accordance with requiremef@o$el 8.2 Councilwill expect tHeesign Enginedn
consideincreasinthereserve width for conservation and landscaping purposes.

Where drainadefrastructurewithin the drainage reserve does not comiplgstatidards for public access, the
reservehouldefenced to prohibit public acGesacilwill expect tlizesign Engineeo submitlandscaping plan
and fencing details for appnithl alehcingind landscapibgingcompleted #te full cost of tbeveloper
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16.20 Building Over Council Drainage Easements
Consent fro@ouncilis requirgt to construct a buildingtructure oveiGouncildrain.

16.21 Urban Drainage Easements

In urban aregsasements for olrage only should be at leastidemEasementstendetb accommodaleainage

and sewerage should be at3saside. The easementdth may be further increased by the relevant authority having
regard to the depths at which sewer pipes are to be/hetedlguiacticable, easemsaside matched and

aligned with those existingdgacent properties to provide continutitifff@ervices atednsurehatthe proposed

usefor which the easement is created aahidead
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Clause 17Rural Drainage

171 Objectives

The general objectives of rural drainage are

1 collect and control all stormwater gemeratecansferred throtigfDevelopmenbr subdivision aedsure
that it is discharged from theséiteutietrimertbany upstream or downstream property

1 ensure that amevelopmentsr subdivisioisatwould otherwiggcrease the rate and quantity of stormwater
runoffetard otflowso rural runoff ratekere applicable

provide an effective outlahszceptableutfall
ensure that culverts and waterways are desijesdfe passage of vehislawmintained at all times
restrict stormwater flows to natural drainage Bneglasrdssintyainage catchment boundaries

comply with the objectives and requirements of any relevant Floodplain Authority

= =A =4 -4 A

ensurehtat therare naletrimentaiffecs on
o] theenvironment gensgal
surfacand subsurface water quality
groundwatanfiltration characteristics
adjoining landowners and other landawthersicinity thie drainage outlehd

O O o o

watefrcoursegither upstream or downstream@étetopmentdr subdivision.
17.2 General

Councilwill expect thizesign Engineeto considehecompletdrainage catchment, not just the area included in any
individudbevelopmertr subdivisi@ndtocomplyvith the provisions ofAhstroadRoad Design Guidelines Part 5
Drainagé General and Hydrology Consideratidasy VicRoads Supplement to those guidelines

TheDesign Engineeshould therefaiske into accowgstream developments, overland flow paths, natural drainage
linesthepossible removal of unnatural drainagetabsthedepth of flooding that may occur on roads and private
property and other factors which may impactaffectelisy the design of any rural drainage system.

TheDesign Engineavill be responsibledosuingthat their desigompliewiiththe requirements of s16 of the Water

Act 1989 and s199 of the Local Government Aot d@&8ular, under S16 of the Water Ac€d986|is

considered a landowner/manager of local roads. The construction and maintenance of surdussadstieust not

to flow from the road reserve in an unreasonable manner or prevent the natural flow of water across or along a local road
reserve from occurring in a reasonable manner. In addition, under S199 of the Local GovemmeifihAst 1989,

givenotice of its intention to divert or concentrate the drainage flowing onto a road or discharge it or permit it to flow onto,
into or through any land. Any persons may make a sul@oiss@iurider section 223 of the Act. In practice this

means th&ouncilmust give notice of its intention before any new culverts are placed under a road.

17.3 Requirements
Councilwill expetheDesign Engine¢o basetormwatenunoff estimation for rural catchments (undeveloped areas)

onthehydrological methods and data contained within the lateAuitred8foad Design Guidelines Part 5
Drainagé General and Hydrology Considertid@sy VicRoads Supplement to those guiddésesotherwise

providesvithin thistanual
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Thesegyuidelinespecifyhat twaecognised flow estimation methods (runoff routing compustoniddelsed

for comparative purposes when dealing with rural farming catchoztchsramssiigreater theiab0area

17.4 Minor Drainage

In addition tbe relevant sections@husel63, minor drainage systems in rural living, low density and rural areas

should comply with the following guidelines

1 The minimum pipe size foramsdculved should bA 375mnto facilitateaintenance.
1 The minimum slogfearth drairghould be disted iBelection Tall&.4

Selection Tabl&7.4Minimum Slopef EarthDrains

Minimum Slope of Earth Drain 1 in 2000

MinimunSlope of Earth Drain 1 in 500

Benalla Rural City Council

Ararat Rural City Council

Campaspe Shire Council

Ballarat City Council

Gannawarra Shire Council

Bass Coast Shire Council

Greater Shepparton City Council

Baw Baw Shire Council

Horsham Rural Gguncil

Central Goldfields Shire Council

Mildura Rural City Council

Colac Otway Shire CoGitgilof-Greater-Geelon(

Swan Hill Rural City Council

East Gippsland Shire Cdazeleit-Otway-Shire-Coul

Yarriambiack Shire Council

Glenelg Shire Couga#iGippstand-Shire-Counc

Golden Plains Shire Coshesilelg-Shire-Ceuncil

Greater Bendigo City Cdaealen-Plains-Shire
Ceunell

Greater Geelong City Co@nedterBendigo-Cit
Counell

Hepburn Shire Council

Indigo Shire Council

Latrobe Citgoundilepburn-Shire-Council

Macedon Ranges Shire Council

Mansfield Shire Council

Mitchell Shire Council

Moorabool Shire Council

Mount Alexander Shire Council

Moyne Shire Council

Murrindindi Shire Council

Pyrenees Shire Council

Rural Citgf Wangaratta

South Gippsland Shire Council

Strathbogie Shire Council
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Minimum Slope of Earth Drain 1 in 2000 Minimuntlope of Earth Drain 1 in 500
Surf Coast Shire Council

Towong Shire Council
Warrnambool City Council
Wellington Shire Council

Wodonga City Council
Unless otherwise agree@doyncil theminimurbed width of the drstiould b&ém.

Thedesirablenaximum batter slope of earth drains withéatl#onés 1.6, with the absolute maximum slope
beingl:4. Where the drain is located outsi@éetireZontghe maximum batter sisfid.5.

1 Councilwill expect drivealgledwalls complying with VicRoads Standaid [3D1991fo be provided for all
culverts that are parallel to the traffic flow and located btz tine

1 Where possibtgossculves should be extended to terminate ofithie@ear ZoneCouncilwill expect end
walls complying with the relevant VicRoads standardadvavpirgsded for crassvertserminatingithin
theClear Zone

1 The discharge of any roadside table drairaitageuthoritylrain requirensenfromthatAuthoritynd
the structushouldeconstructed in accordance with their requirements.

1  Sectioi99 of.ocal Government Act 188Q9ire€ouncito give notice to all affected landowners for any drainage
works that will divert or cdretendrainage waters.

Unless otherwise agree@dyncil propertyconnections in low densisydentiddevelopmentshoulddischarge
through thgide of the endlalland not directly into the table @@imcilwill expethe Design Engineers togtes
culvertso accommodate peak runoff associated with the following rainfall events:

Table 12Annual Exceedance Probabilifi@s Rural Drainage

Drainage System Capacity
Rural road culverts 10%AEP
Major rural culverts 1%AEP

Councilwill expect th2esign Engineg¢oensure thdlows exceeding the capacitycolverare saonveyeds to
avoid floodiry, for example, incorporatilegpawayviththeculvert installation.

175 Major Drainage

Councilwill expect tHeesign Enginedp demonstrate that the major drainage system will collect all runoff from a
catchment during a major storm, in excess of any residual capacity of the minor drainage system, and convey this runoff
to the receiving waters with minimal nuisance, dangggeorTdhe major drainage system should be designed and
constructed to ensure a reasonable level of vehicular traffic safety and accessibility, limit flooding of private and public
property and minimise pollutant inflows to receiving waters.

TheDesignErgineershouldtonsideincorporatingetlands, gross pollutant tragerardiment interception ponds
within the major drainage system

Major drainage within railway ressheettbe limited to cross track drainage rather than longitudinaindrainage

Council will exp#eeDesign Enginego obtairconsentrom the relevant authority for allrtastructurédbefore [Formaned. Font. Bold
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seeking detailed design appfovaCounci | 8 s Engi.mte®eavélopewil Deerespondibia éon t
meetinglitheassociad costs for such drainage works intitating fees (for a periddDofeansspecified by the
relevant authority

Where no practicable optoeavailableCouncilwill consid@roposalfor majorfloodwag through easements in
private land in rural libegelopments

The minimurequirements of the major drainage system in rural areas are as follows:

1 The ésigrof major drainage systehmilde based on the criti®alAEPstorm with some considergti@m
to the impact lefss probabktorm evestThe critical stoshouldbe determined by routing storms of varying
duration untilepeak flows are identified.

1 HydrauliGrade Line analysi®ulde used fahedesign dfoodwas; lowflowpipesand retarding basifike
dimensions ofajorfloodwas/should bsufficiento meethydraulicequirementndto facilitatenaintenance
(including mowing).

1 Thedepth of overland flsh®ulde controllesb as to maintain public safety and avoid damage to properties,
based on theriterian AustroadRoad Design GuideliRest 5§ General and Hydrology Consideratid sy
VicRoads Supplement to those guidelines

Road drainageliowDensityResidentiand Rural Liviageas may be directed into easement drains.

The normal minimwidth of easements for open drains in runalsaneas
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Clause 18RetrdationBasins

18.1 Objectives

1 To protect property émfdastructurdrom flooding occurring from a nominated rainfall event by the provision of
retardation basins.

1 To limit, as much as possible, the number of retardation basins servicing an area i€ ardemtd.redéce s
maintenance expenditure.

1 To ensure thaasdalonestardation basins drain complétain a reasonable time following each rainfall event
and wherever practicablecarestructed so that the area can be used for passive or active recreation or other uses
such as car parks as determin€dumngcil

1 To incorporate stormwater treatment and litter traps into the retardation basin design where practical and required by
Council

1 To protect existing stormwater drainage@ssetsby Council or by other drainage auttanit@srioading
asa result afiorks carried out®yuncilor Developershatare owill become the properyoemcil.

To protect the public from risk of injury or death.
To standardise the type and operation of pumping systems and outfalls associatedasitisretardation b

To improve the quality of stormwater runoff being discharged from a particular deSa{imentipksg

= = == =

To ensure that retardation basins are so designed and constructed as to:
A be aesthetically pleasing,
& have regard to the area in whegtwill be located,
& avoid any adverse impact on amenity in the surrounding areas.
18.2 The Usef Drainage Basirfer Public Open Spadturposes

DevelopersindDesign Engineergeed to satisfy the requirements of 51082 of theelevanplanningchene
and in particul@tandard C13he provision Biiblic Open Spadeulde:

1 Suitably dimensioned and desigfiedthe intended use, buffer areas around sporting fields and passive open
space.

Appropriate for the intended use in terms of quaiégtatidn.
Located on flat land (or land which candféectisely graded).

Located with access to, or making provision for, a recycled or sustainable water supply.

= == = =4

Adjoirschools and other community fawilites practical.
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1 Where not desigrtednclude active open space, local parks should be generally be greater than 1 hectare in area
and be suitable dimensioned and designed to provide for their intended use and to allow easy adaption in response
to changing community preferences

Inaddition to satisfying the conditiCleust6.052 of theelevanplanningchemend, in particul&tandard C13
inordetto beaccepted &ublic Open Spabe relevapbrtion ainy proposedtardation bashould

be at least 10m wide; and

incorporatie construction of shared walkarays

have a crodall within a fdwide corridor around any aath

be linked tother public open space being provided in the area; and

not be inundated during any event up to and int®aiiePevent; and

= =4 =4 =4 A -

unless otherwise agree@duyncil not be inundated during &E®event.

Thedesign eventsr variousindsof POS proposed for use as a retardaticshbaki be:

1 Regional Parks and Speetsls 2%AEP
1 Local Parks 5% AP
 Linear Parks 10%AEP

18.3 General

Councilwill expect theetdiled design and documentation of drainage basins and/or similar detéotlmn facilities
carried olty aQualified Enginegand talemonstrate that any required storm water retardation or detention systems
can bentegrated into the drainage system.

Thefacilityshoulchormallipelocated and desigiedccordance watkelevaribevelopment PlaBpuncil Strategy
or Stormwater ManageméHtarStrategy Wherehe necessary policy framework is not i plau will expect
theDesign Engine¢o seek specifigreemerfior the siting afiy proposedtardtiorbasingrior to proceeding with
the design of the minor and major drainageGtsteament boundaries may be indresalgé writtertonsenis
obained from the relevant drainage authority.

Councilwill expect any desigba@onsistent wittisManugland to meet all the requiremettts loicaCatchment
Management Authd@iAgandirrigation and Drainage Autheoityexamplestarding basins with outfedlewant
authorityrdins areequired to lkesigned for th@oAEPstorm evemtf 24hour duration, with eontfaltondition

andwitha maximum discharge rate to the drainagesystenified by the authoritgdtlypi2lit/sec/ha).

Landhat habeen identified for storm water retardation basins to be m&atainigd/bgther existing or proposed,
must be shown on a Plan of Subdivision as a Municipal Reserve for drainageguagteses theourcil. In
circumstances where retarding basins are not to be mataineithbgt are located within land that is common
propertyCouncilis unlikely to be a member @mers Corporatammporate. In sualstanceCouncilwill expect

a Section7B Agreemettibe placed on each benefiting allotment to enfloeritifirainage networkenot
compromised by any adgiere-to-actnissioby theDwners Corporation

When a retardation basin is required fmvalopmentthe basin and any overland flowsbatiishormallype
constructed as parthef first stage of therks. WhetkeDesign Engine@onsiderthattheretardation basin is not
requiredo servicthat stageCouncilwill expect themsidbmiplanscomputations, and apprdvas the relevant
authorities demonstrating that satisfetpoyargrovisions can be made for storage and outfall
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184 Retardation Basin Design Requirements

18.4.1 ocation

Retardation basitennobe located in areas zoned as Btbadwayone, or on land affected by a Flood Overlay.
Locating basins within an area affected by a Land Subject to Inundation Overlay will reggneespafitimprior
Counciland all other relevant authorities.

Council will expect that whestaalation basin poses potential risk to lives, buildings or infrastructure downstream its
design will comply with the Australian National Committee on Large Dams (ANCOLD) guidelines

Retardtionbasins may need to be protected from unrelatedflovedateting the basin éinerefore, apart from
the above limitatiogispuldhot be located in an atesignated on theodplain maps maintained Hyepartment
of Environment, Land and Plamsiag activefloodwayCouncil will expegipeopriate avksto be carried ot
minimise erosion and maintemascking frooverland flowBhe locatiaof basinshouldhave regard to:

The physical dimensions required for storage.

Access for maintenance to the bed and batters.

Predevelopment catchments.

Existing developed catchments.

Existing drainage including piped, swale drains, or flow paths.

Existing and proposed drainage easements.

Ground water depth and seasonal fluctuations.

Subsoil characteristics.

1

1

1

1

1

1

1

1

1 Location and point of discharge.
1 Soil type argbepage rate.

1 Land uses and zoning.

i Effect of overland flows external to the catchment.
1 Potential risk effect on people, fauna and flora.

1 Amenity of the area.

1 Benefiting landholder issues.

1

Provision of a suitable discharge rbeestian

o] a pumpstatiowith appropriate telem&toated ipublioview; or
o] gravity or
o acombination of gravity and a pumped outfall.

Availability of mains electragity provision for emergency power supply.
Maintenance issues and all weather access.
Water quality.

Whether or not the retarding basin is proposed to be used or included in the calculation for Public Open Space.

= =4 =4 4 A

The location of overland flows into the basin and the treatment(s) to minimise erosion.
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1 Inlet velocity and the need to install energy dissipetioes.

1 1% flood level or highest recorded flood level information.

18.4.2Design Criteria
Councilill expecetarding basitsbe designed for the criticaE#stormandsasinghosawith established areas
downstream, andatearand safe overlafiolw pathdo be designedthdueconsideratidnlessprobablevents

WheregheDesign Engineean demonstratet al%AEPstorm evemtill be irrelevant due to etashment storm
flows and overland flows swamping the catchment and/oCthenbisiy considerdesign based onreore
probablstorm event amdthreducedtorage capacity.

Councilwill expeché minimum freeboaithin the badwllowing 1%AEPeventundeno outfall conditsoto be
300 mm for earth structures @hdndh for hard structuaespeakbasin water levelbe lower th#melowest kerb
invertevel in the catchment aBeaincilwillalsoexpect thBesign Engine¢o ensure that

1 thepeakwater level in the retarding basin resulting from the minor drainage storm eNeloiedE2aiedam
belovithe invert of the lowest inletEpbargy to the basiand

the overland flow path for a majortstsimeedesignedithnominor system contribution taélpacity; and

for storage calculations, the volume of storage in pits and pipes in thehminbesigsterad.

18.4.3nletStructures

Councilwill expectng inlet to a basto have aracceptablénlet drainage structwitha lowflow pipewhere
practicablepnnected to the pump statimtapable of a flow (not under head) equal to the maximum pump discharge
rate.

Couwncilwill expectginlet pipéo the bastobe fitted with a headdediigned @rdanacceptablstructure-that-will
allow debri® escape angbimpede the entry of childresmima)sand W headwall® be fitted with acceptable
post and rail barrier to prevent falls and tdhdelatifgtion
18.4.4 owFlow Pipes
Retardation basstwuldncorporate a ldlaw pipe system with a minimum pipe diag@&emofThe loflow pipe
systenshoulde designed to match the outflowitgaplaen this is less thA@aAEPstorm event.
18.4.%0verflow Systems

A suitable overflow system must be provided to cater for rarer storm events than what the system has been designed for
and to provide for a blockage in the system. All overflowsreceetbdway from buildings, adjoining properties and
associatebhfrastructureThe overflow system must be designed to cater withsialfrh éent.

The minimum depth of overland flow must be designed so that it is no higher than 300ninfidieideveheflowes
any dwelling impacted by the overflow.

18.4.@epth of Retardation Basins

Significant areafmunicipalities listeG@lection Takl8.4.Gresubject tehallovground water tables @odncils
will expe@xcavatiorts belimited t6.5mabove the water table
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Selection Tabl#8.4.6hallow Groundwater Tables

Municipalitief\ffected by Shallow
Groundwater Tables

Bass Coast Shire Council

Campaspe Shire Council

East Gippsland Shire Council

Gannawarra Shire Council

Glenelg Shire Council
Greater Shepparton City Council

Horsham Rural City Council

Moyne Shire Council
Warrnambool City Council

Wellington Shire Council

In such circumstand@gsuncilwill expedheDesign Enginedo ensure thegtar@tionbasinshavean impervious
liningor otheacceptablgeatmento prevent the ingress of groundamatiethatrey structusavhich penetrattee
groundwater zgsech as footings and draifingsareappropriately treated to prevent possible daosay
extended contact with gnoatet.

Groundwater may be able to be extracted and used{iselbgeptitements of the relevant authority

If the use of the land changes from thacuifural productiany former grants for subsoil/groundwapsrmpay

be required to be refunded. Any development that does not retain an irrigation right will be required to finalise any
outstanding debts or annual maintenance charges for ground vzaiangitmipsot accept any future charges in

this regardnlesspriomwritteragreemertas been obtained

The depth of all retardation basihgpubliacceswill be determinkaving regard to the safety of persons who may
fall into or enter the basin during times of operation. To appoasibilitirsside batters should have a maximum
slope of 1:8hictwill determine the maximpranticabldepth of many basins.

18.4.Batte Slopes in Earthen Basins

Where public access is to be provideesithbld maximum batter $topetardation basins iddr:®oth cut and
fill situations. The absolute maximum batter is 1:5 in both situatioBsuanittprisentvill be required where
suchsteepslopes are proposéte desirable minimum bed-fathss 1:400, graded to the outlet point.

Councilwill expechéDesign Engine¢o determirteebatter slopes &®curely fenceetardation basimsving due
regard to the following factors:

sail type.

erosion.

maintenance.

== =A =4 =

safety and minimisation of risk.
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18.4.8 Access Requirements

Councilwill expectlaveather accesshe provided to the retarding basin and any associated structures and pumps to
enable maintenance to be carrjegithLihe access balrgigned gbat maintenance vehicles deeerdtto reverse
at any time.

To ensure that maiatere of any portion of the basin and its associated works can be safely carried out, a 5m wide
reserveshould be providadund the perimeter of any retardation basin, uBlasscilteas given prior written
consentfor alternative arrangements.

18.4.9 Risk Analysis

Councilwill expect tlizesign Engineéo preparerisk assessmeeporfor all drainage structures, including basins
and associated structures. The risk assessment should be undertaken in accordance wiSthZ &irifiples of
2009 Risk Management.

Additionally, if the retardation basin poses a high risk when assessed using the Australian National Committee on Large
Dams (ANCOLD) guidelines then Council will expect that the structure will be designed, anth the construction
supervised and approved, by a qualified evithreeecific expertiséhe field.

TheDesign Engineerill beresponsible for deciding on the action required in response to the risk assessment report
and its recommendatidng should consult Wituncilif therecommendations are complicated, require community
involvement, wray invoh&gnificant ongoing maintenance issues.

Councilwill expeché Design Enginedo includea copy of the risk assessment report,ositimrendations and
associated workghen submitting the detailed design documentation for review.and approval

18.4.10 Fencing and Security
Councilwill expect tHeesign Enginedo ensure thattardation basimdich are not accessible to the peblic
fencedndsecured agaircstisual entranaenless prior writtemsenhas been obtained fromCibencil

Where the risk assessment determines that the retardation basin complex should beCzemaigliiiferpedt
a 1.8m high chairesh fendebeinstalled around the entire perimeter, with access for maintenance phyposes being
lockable gates.

18.4.11 Landscaping
Councilwill expect thgesign Engineg¢o submit a detailed landscape plan for all retardatiorelbasitsuice

18.4.12 Maintenance

Councilwill expect a heavy duty grate or cover to be provided for each pit located in the wheel path of vehicles. In other
circumstances, light duty grates and covers may be/sidéistenbvers and gratesulde designed tacilitate
the use of ldthg systeracceptable @ouncil

Councilwill expect any large pipe inlets into the basin to be grated in a satisfactory manner to prevent entry. The grates
should be designed so that they can easily be maintained and will not cause blockagenthirPigssiupas

and screens that require regular cleaning and maintenance should be readily thecgssibiefrwfienings

allowingor cleaning and removal of debris and silt accumulations.
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Clause 190nsite Detention Systems

19.1 Objectives
The objectives of sroa#ite detenti@ystems are as follows:

1 Toensure that tleapacity of existing drainaffastructurds not exceeded as a resuleyelopmentthat
increase the volandpeakrates of stormwateunoff beyond the capaditiewhich tHefrastructure was
originally designed

1 Toensure that thremulative impacfutireDevelopmentwill not exceede capacity of the existing drainage
system

Toreduceotalstormwatemolumeand peak flows from urban andewelopmentto receiving waters
Tominimiséhedevelopment costslafinagénfrastructurdoy reducingeakouflows

Toensurehatonsite detenti®ystemsanbe effectively maintained by landowners and provide a cost effective
method of meetiig other objectives of this section.

19.2 General

19.2.1Types of Developments requiringsia detention
The following types of development typically redaidetamtion:

1 Multiunit development in eawsidential areas whaoespecific provision for seebldpmentasmade ithe
design of the drainage system for these areas.

1 Multiunit development in older resideetiaivhere thdrainage system was designed to handle a peak discharge
significantly lower than that predicted by applying théfitinof§ atefined in Clause 18 &b AEPevent

1 Industrial developmienareasvhere thdrainage systemasdesigneto handle a peak discharge significantly
lower than that that predicted by applying the runoff coefficients defined in10f#aA&P@6enta

1 Major ommercialevelopmer areasvhere thelrainage system wdesignedo handle a peak discharge
significantly lower than that predicted by applying the runoff coefficients defined B\ Ry &ftto

Lowdensity residentitevelopmewithinor adjacent to urkiamurakownship areas

Onsite detention will not usually be required in rural locations when lot sizes exceed 2ha, unless specific measures
are required to protect streams or constructed waterways fresoeiaisidnvah increased peak flow rates.

ThisManuabprovides a simplified methddesign Engineerduilders and owners to estimate the requirements for

onsite detention to limit discharges into the existing drainage system to the actual capacity of that system. Note that
specific calculations carried ouQbgldiedCivilEngineewill be required when the peak discharge rates nominated
byCouncildiffer significantly fithiwse assumed in the simplified method.

The primary objective of this section is to ensure that existing minor drainagénoetimeet current needs

and expectations as more intensive development takes place. Sitsedidses willvhich the impact of a proposed

development on major drainage nesivodicbe considered. Unless flooding problems are already éhadent, the

principle shouldtbdimit the peak outflow from any site AE®REfall event to ylevelopment levels. The volume

of orsite storage required to achieve that ootagineegreater than that required to ensure that the capacity of the

minor drainage network iexcgededCouncilwill expect thielevantlesigns and calculatitrise prepared by a

Qualified Civil Engineandsubmitted for review appgrovedl@younci | 6 s Engi.neering Department
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19.3 Requirements

19.3.1General Requirements

Wherensite detentiasrequed in order to dischargetlieexisting drainage syst€ouncilwill expect tliesign
Engineelto provide computatidthatdemonstratieow the permissible rate of dischargeeamolume ohsite
detention requirkdve been determined sirmhthattheexisting drainage systetinotbeadversely impacted by
theDevelopment

19.3.2 Basic Principles and Limitations

Where the development site in question discharges to an established minor dr@ioageilwétveapedhe
permissible siteatiarge [PSBjbe based on the actual network design capacity rather than the peak discharge prior
to development.

The basic principle behinsiterdetention is that, unless there are particular reasons to believe the contrary to be the
case, an€ound has declared a specific PSD for the development, the original drainage network design should be
assumed by tiesigneto have been carried out properly by the standards of the time. Where, as is often the case in
established urban areas, the sitbengstream catchment are relatively small in extent and uniform in character, the
rational method should be used to calculate a site PSD based on the rainfall intensity at the design recurrence interval and
the concentration time (Tc) for the upstaaneoa The reason for using the catchment, rather than site, concentration

time is that the former time would have governed the original site discharge on which the network design was based.

Most methods for determining the storage volume needesl aocatthitated or specified PSD assume that the
relevant rainfall evesmt be representeditsymmetrical triangular (trapezoidal when the event duration exceeds double
the concentration time) site discharge hydrograph. The modified ratiows! imethediattharge fall time to exceed

the initial rise time, and delivers a somewhat more conservative assessment of required storage.

When a storage device is drained undergradgntrahechanispthe outflow is assumed to increase in a linear

manner from zero at the start of the event until the discharge entering the device, after reaching and passing the peak
value, decreases to the PSD. The required stoeagssismednder the Boyd Mettmtle equal to the difference

between the ovitraolumes flowing into and out of the device. Similar considerations apply to pump drawdown, save that
the outflow remains constant over the time interval between the inflow initially reaching the PSD and then, after reaching
and passing the peak, detcrgagyain to the PSD.

With certain adjustments, methods based on these assumptions are appropriate for developments up to ~5ha in area, and
upstream catchments to ~50ha in area. Beyond these limits, volumeing rmetbfédsoulde used. Withime

abovdimits, however, the main errors in the procedure arise from the assumption that the storage drawdown rates under
gravity increase linearly with Tineeactuaklationships between head and discharge, and between head and device
capacity, amaarkedly nonlinear. When a linear response has beerndssitenezstimate of tbguired storage

volumes achievely reducing the nominal PSD by 25% for storage in tanks or basins whose plan shape is basically
constant with increasing depth, dod8férage in pipes or horizontal cylindrical tanks. A better approach, however, is

to use the Swinburne Method, which makedsm@ddiyljustments to compensate for both the above nonlinearities.

19.3.3 Design Parameters

When the development locationwstese@r when the existing drainage infrastructure is known to be unable to accept

the peak discharge flows estimated by the rational or modified rat@maumetbdd,] 6 s Engimager i ng Depart ment
specify the permissible site discharge and/or meathatgh®esign Engineararry out specific calculations to

establish the appropriate storage volumeDievelopment
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TheDesign Engineenay calculate the-site detention requirements by any recognised method, appropriate to the

nature and scale of the development and the upstream aeteiptadae, @ounci | &6 s

Engi.neering Department

Unless thBesign Engineean demonstrate thhieo values would be more appropriate, calculations should be based

on the following parameters:

A Annual exceedance probahilithe original design event 63%

A Annual exceedance probdbilithe current design event see Section 16.8 of this Manual

A Coefficients of runoff

For the reasons set out in Clause 16.5 of this MakiEBteth@nology recommendeAusgralian Rainfall and

see Section 16.7 of this Manual

Runofhas been adopted to describe events with an average return periodigeeaigrtthane year, and reference
should be had to Table 8 as required to confirm the equivalence between these measures.

19.3.4 Simplified Design Method for Small Developments

The provisions of thisaalse only apply to residential, industrial oriebdexetopments where the total site area

does not exceed ~1ha, and where the permissible site discharge has not been specified by Council.

Table 2 provides guidance on the allowable discharge rates and storage vahwseDfomthre types of small
Developmentwithin the ambit of thisdabse taking place within municipalities across regional Victoria.

Table 13torage Volumes and Discharge Rates for Small Detention Systems

STORAGREQUIRED

litres/
ORIGINAL AND | ALLOWABLE  (ies/
TYPE OF DEVELOPME REQUIRED DESIGI VERTICAL HORIZON]
PARAMETERS RATE -
(litres/sec/ha)  (Tank AL Fipe)
Basin)
Multiunit development| C=0.5 faan 18%AEPto 65 8 10
(newer residential area| C=0.8 faan 18%AEP
Multiunit development| C=0.5or a 63%AEPto 37 12 14
(older residential areag C=0.8 formral8%AEP
Industrial developmen| C=0.5 for GB3%AEPto
C=0.9 for 20%AEP 37 15 18
Industrial developmen| C=0.9 for B3%AEPto
C=0.9 for BO%AEP 65 1 13
Commercial developmg C=0.9 for B3%AEPto
C=0.9 for 5%AEP 65 14 17

The storage requirements in any given case should be calculated having regard to the proportion of the stormwater runoff

from the developed site to be directed to each category of storage device. Fanakamipleveiagpment on a

750rAsite in an older area, if 60% of the total runoff can be directed to conventional rainwater tanks and 40% has to be

directed to underground pipes, the table would require that the following storage volumes be provided:
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Rainwater Tanks 0.6 x 750 x 12 #8000 lit/sec

Underground Pipes 0.4 x 750 x 14 2d0#200lit/sec

The allowable discharge rates set out above have been calculated based on a concentration time of 20 minutes for the
upstream catchment seryatidrelevant minor drainage network, and reflecting the annual exceedance probability

used when the latter network was originally de5|gned The Swinburne Method has been applied to determine the
requwed osite storage vqu e FYEH B

Council 6s Engi may waive thegreqlirenpent fsiteadetamtion where it can be shown that there
are no adverse impacts resulting from the increased rate and volume of stormwater from the development and that the
leielafrgerdigeadopted b dumcilwill not be comprised.

e

19.3.5 Specific Design Requirements

A suitable overflow systhaulde provided to cateBPevents, up to and includi#gEPevents, less frequent
than those which the system has been designed to handle, and appropriate provisionmasbbehioattades
during such events.

Where stormwater discharge is to be controlled by an orifice or tube located on the downsGeancitadé of a pit,

expect thBesign Engineao consider and address the consequences of device blockagestoardeOptions

might include providing a safe overland route conveying surplus flows from the location where the detention system will
surcharge to an acceptable destination, installing sufficient storage to retaitetherflosirsgotheddanber pits

with the controlled flow passing through an internal weir wall.

Any overflovehoulde directed away from buildings, adjoining properties andlafsastiataareandCouncil
will expect thesign Engineg¢o demonstrate ttia@ maximum water surfacevidireimairat least 300mm below
the lowest floor level of any residence within the overflow zone.

Councilwill expect thgesign Enginedo ensure thalt gipes conveying water within a detentioragystdeast
90mm in diameter, unless they form agnopfietary systeroceptable tGounci) or contribute directly to the
restriction required to achieve the design PSD.

When specific calculatamesarried ou€ouncilwill expect tHgesign Engieerto estimate tle@ncentration times
for the relevant catchment and from the top of the catchment to the deusingmeragriised methods, and to
submithe followiredditionahformatiofor review arapproval:

1
1
1
1

1
1

Plans showing the invertdenfeall pipes at or above 100mm in diameter.
Plans showing the designed finished surface level of all driveways, car parking areas, landscaping areas and lawns.
Plans showing the floor levels of all buildings, existing or proposed.

Plans showing theakbens of storage devices, pipes and pits, pervious and impervious areas, buildings, driveways
and other relevant infrastructure.

Evidencthat, when the detention systies osurface storagdl floor levels in habitable buildithgsat least
300 mm above theakwater levahthe storagareaat design capacity.

Evidence thatheredepressedriveways are ugedorovide storadbeyare bounded by kerbs not less than 100
mm in widthast integrally with the main slab unless otwreidy Council

Crosssections of each storage device or devices.

Existing surface levels on at least a 10 metre grid in the subject property and adjoining properties. [Formaned: Font: Bold
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1 One copy of the drainage computations.
9 One copy of the structural computationsupdarground storage tanks.

1 Three copies of the final engineering plans.

19.3.5.1 Acceptablé&ystems

The most commoabgeptablgystems are as follows:

1 Conventioneinwater storage tanks.

1 Driveways bounded by kerbs of not less than 100 mm in width.
1 Undergrourgpes and tanks of various configurations.

1 Underground pipes and tanks with pumped outfalls.

1 Lined, iground storage basins with pumped outfalls.

1 Excavated earthen dams with gravity outfaldefsitywesidentiz@velopments)

Typicabutflow control arrangements are for gravity drawdown to take place (wibligio @mpision to vary the
flow capacityan orifice plate, or a proprietarcetiultnit. When a site is located below street level, and no network
drainage is alable along the rear boundary jmymgyy become the only viable option.

19.3.5.2 Maintenance @n-Site DetentionSystems

Councilwill require inspeainsite detentigystemérom time to tireensure that landoveemeoperating and
maintaining the relevant devices in accordaBoanitbpecificationand that the systems remain effective.

Counciland thé®evelopemay therefore enter a SectioAdgké@ment binding future landowners to maintain their on
site detention systemsatisfactory working conditiorio gmdvide reasonable access to enable authorised Council
officers to inspect the systems. The Agreement may also requirédgajomamearmual inspection fee as set by
Councilfrom time to time.
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Clause 20Stormwater Treaent

20.1 Objectives

1 To ensure thatormwateatischarged to natural watercoursefrandge networks belonging to other drainage
authoritiesnees the requirements of Emvironment Protection Act &8@d0the water quality performance
objectives for indixal drainage catchments as provided in the State Environment Protection Policies (SEPP).

1 To implement the design requirement€ af then Storhwatdanagement Plan.
1 To ensurthatall designs incorporate consistent best pv&ttidaeasures and principles.

1 To ensuréhattreatment methods dnttastructureare costeffective from a maintenance and operational
perspective and that the risk to the public is minimised as far as practicable.

1 To prote@nd enhance natural water sysighiis urban environments.

i To integratetormwatetreatment into the landscagglemaximizing the visual and recreational amenity of
Developments

1 To improvilne quality of water draining fromDelvaltopmentsto receiving environments.
20.2 General

Cauncilwill expect @llevelopersomake provision for the improvement of water quality [Baveigpheergite
by work#cated close ttee nominated point of discharge evbmpmeniTheDevelopewill be responsible for
maintainingése wiks, to the satisfaction ofixenci) until the end of the maintenance period.

All urbarDevelopmentshouldmeet the requirements of UheanStormwateBest Practice Environmental
Management Guidelines ,1B8Water Sensitive Urban Ddésmyineering Procedures 2003hé&Vater Sensitive
Urban Design Guideliesth Eastern Cour@i$lpreparedyMelbourne Water

The strmwater treatment methetghmay be considered, subjebtmcilagreemeninclude:

Bioretention swales

Bioetention basins

Vegetated swales

Underground sand filters
Sedimentation basins
Constructed wetlands

Pond system with edge vegetation

Water tanks

= =4 =4 -4 a4 A - A A

Gross pollutant traps
1 Littetraps

Councilwill expect thgesign Engined¢o develop appropriate strategies for addressing thesergaglsequice
that land be set aside and works constiticie@dDevelopmendr subdivision for the specific purptsatifg
stormwateo ensure appropriate water cpiafity poirtf discharge into the receiving waters

TheDesign Engineenay be required ®guncilto demonstrate to Council that the proposed method of treatment is

the most casffective and sustainabl€&mcilhaving regard to the whole of life costsredttherit elements.
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Mel bourne Water publicati on fA Wadca assiS tidesgn Engirveéeo Ur ban Design Life

determine the maintenance and renewal costs of the various elements of stormwater treatment.

20.3 Requirements

20.3.1General Req@ments

The following are general requirements for the provision of stormwater treatment:

1

Developmentshoulccomply witprinciples and recommendatioNateir Sensitive Urban Design Guidelines
2009, Urban StormwatdBest Practice Environmental Manatg&uelelineand C o u n Sorinvdater
Management Plansachieve the following water quality standards:

o 80% retention of the typical urban annual load for Total Susp€n8&) Solids
o] 45%retention of the typical urban annual load for Total Pfid3phorus (

o] 45%retention of the typical urban annual load for Total Nitrogen (TN)

o) 70% retention of the typical urban annual load for gross pollutants (litter)

Discharges for an avei@8§¢AEPshoulde maintained at-pi/elopment levels for stormwater treatments.

Councilwill expect tHgesign Engineao select the most suitable treatypestor theDevelopmentando
submit designs faview an@pproval bfounci® s En gi n e er idemgnstr&tiatpeCounaihe n t
standards for maintenaangoing costnd stormwater qualép bexchieved.

WhereCouncihasconstructestholeofcatchment treatment facjliliegelopersf industrial estateighin such
catchmentwill be required tntribute to treatmeasts within those facilibesimay also need instalre
treatmerfacilities ithose estatedn accordance with the requireméhts ofn Storrhwiater Management Plan.
Wheravholeofcatchment treatment is not ava@lahircilwill exped@eveloperto provide separate treatment
facilities withineDevelopment

Councilwill expect tHeesign Enginedo consider the stagamgl construction@évelopmentsTreatment
facilities should normally be commissioneldenalyfficient rundsfavailable keep plants alieemdCouncil
maybond the value of the plantings in preference to hayegiaetiigninappropriate time.

Councilwill expect tHeesign Enginedp ensure thateaning and maintenance ofwsacind equipment
associated wilormwatédreatmertan be achieved without manual handling, antiribanaintenardes
not requiraccessoconfined spaces.

Councilwill expect theesign Enginedp undertake fllrisk assessment fortredhtment sitetaking into
accounfencing, grates across drains, wetlands, retarding basins, pumping stations, and affebtastructures
submit the assessment and recommendatévisvicandpprovalbl8ounci | 6 s Engi.neeri ng Department

Councilwill expect thiee vel oper 0 s toRebmit emprehdnsive operaiooanentation and
manualfor treatment sifasor to the commencemebefects Liability Period

Where constructed wetlands are being pgmselweé a staged developthenDeveloper will be expected to
maintain the wetlands at his cost until the defects liability period is completed for the last stage of the development.

20.3.2Gross Pollutant Traps

Councilwill expect thigesign Enginego apply the following criteria ignitegross pollutamaps [GPT]:

1 Thefollowing design fl@lsuld be usedepending upon the degree of hydraulic effectiveness required

o] 98% AERIesign flotypically has a hydraulic effectivexessding7%
o 88% AERIesign flowypically has a hgdlic effectivenessceeding8.5%

Cycl e

o] 636 AERIesign flotypically has a hydraulic effectivexessding9%
[Formatted: Font: Bold

VERSION S/@rsion5-ORAFT Pagel270f26261




|
I, M infrastructure design manual

1 Selecting a design flow walterequire thH2esign Enginedo balancthe cost and space requiremettie of
device (a higher designwidhusually require a larger facility with addstshand the volume of water that
could bypass thaeitand avoitteatmeniThe minimudesign floshould b83% AER Councilwill expedhe
Design Engineéo provide alleather access to alitment sitepermittingrane access &PT unitsvhich
shoulde assumed to require cleaning every sixImostievelopmentsr public aregSouncilwill expect
maintenance vehidieke able to travel in a forward direction at.all times

1 Cound will expect tHeesign Enginedp ensurehatthe qualityof the water being dischargétheet the
requirements tife relevardrainageauthorityand to submit supporting eviderC@tonci | 8 s Engi neeri ng
Departmerforreview andpproval.
20.3.3 Bioretention Swales

Bioretentiwalesre noacceptetbr use in any municipality utileedevanCouncilhas provided specifiitten
consenor theiuse The design requirements for such swales are as follows:

9 Bioretention swales are bestddwitsituationsherdongitudinal grades between 1% adéo or velocities
during major storm events do not exceed 2m/steéffemyeades are identified as a constraint, check dams may
have to be introdutededuce velocitteghe above level

1 Water ponding at entry points to the swale should not occur for longer than 1 hour after the cassation of rainfall
prescribed in Clause 58.07the VPP.

1 Grs®dswales requiring moveingulchavebatteslopedess thad:4.
The design details should othdraiseaccordance with the guidelines set out in Chkxpst3) of the
Water Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).
20.3.4 Bioretention Basinand Rain Gardens
The design requirementbifoetentidmasins and rain gardens are as follows:

1 Water ponding at entry points to the swale should not occur for longer than 1 hour after the cassation of rainfall
prescribed in Clause 58.07the VPP.

1 The design détashould otherwtse in accordance with the guidelines set out inr6QBkzptses.3) of the
Water Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

9 Selection Tak#®.3.4orovides detailstbé location and otbgteria under whi€buncilswill be prepared to
consider acceptibigretentiobasins and rain gardens as part sfothevatereatment systems withen t
municipalities concerned.
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Selection Tablg0.3.Bioretention Basingd Rain Gardens
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JPermittedn PrivateProperty

Permittedn Nature

PermittedExceptin Unsuitable|

Not Permitted

2

and Drainage Reseryes

Strips

Locationgor Access,

Under Any

Permanent Subsurface Floy
Conditions, Etc.

Circumstances

Ararat Rural City Counci

Murrindindhire

Ballarat City Council

Horsham Rura

Council City Council
Baw Bawhire Council Bass Coast Shire Council|  Latrobe City
Coundiyrenees
Shire-Council
Benalla Rural City Counc| Corangamite Shire Co@itgibf| Pyrenees Shirg
GreaterBendige-Council Council
Buloke Shire Council Glenelg Shire
CoundBerangamite-Shire
Ceanel
Campaspe Shire Counci Golden Plains Shire
Cound&lenelg-Shire-Getnc
Mansfield Shire Council Greater Bendigo City Coun
Golden-Plains-Shire-Coung

Moira Shire Council

Greater Geelong City Coun

Mount Alexander Shire

Mount Alexander Sh

Greater Shepparton City Col

CoundileireShire-Coeuncll Council
Rural City Of Wangakdgant| Meunt-AlexanderSh Indigo Shire Council
Alecendershire-Coauncll Sewaell
Strathbogie Shire CoRugl Macedon Rangshire Counci
City-Of Wangaratta
Towong Shire Mildura Rural City Counci
Counc8trathbegie-Shire
Ceunell
Wodonga City Codrsieng| Wodonga City Coun| Mitchell Shire Council
ShireCauncll
Wedenga-City-Council | Wedenga-City-Cetin Moorabool Shire Council
SouthGippsland Shire Coun|
Southern Grampians Shirg
Council
Swan Hill Rural City Counc
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JPermittedn PrivateProperty

Permittedn Nature

PermittedExceptin Unsuitable|

Not Permitted

2

and Drainage Reseryes

Strips

Locationgor Access,

Under Any

Permanent Subsurface Floy
Conditions, Etc.

Circumstances

Warrnambool City Counci

Wellington Shire Council

Yarriambiack Shire Counc

20.3.5vegetated SwalgSrased Swales andBuffer Strips

The desigrequirements for vegetated svepiessed swales dmdfer strips are as follows:

1 Swales are most effior@mtriongitudinal grade® betweelPoand4%.Flatter grades tend to caugdeso

become waterlogged and/or have stagnant pooling petdladésmaylead tdigh velocitiewith potential
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risks oérosion andamage teegetatiorCheck banks (small porous walls) may be constructed to distribute flows

evenly across the swale

1 Batteslopes are typicall§. Grassed swales requiringingshouldave batteslopedess that:4.

1 The design details should othdreiseaccordance with the guidelines set out in ChipteB&3) of the

Water Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005)

1 Subject tooad reserve width and selmizgionsCouncilsother than those identifi@klaction Tak#®.3.5
willconsider approvinegetated swales, geasswales and buffer siopsisén open space reserves within

normal or ledensityesidential zamand/or icentral median strips on roads

9 Selection Tal2.3.5lso provides details of the circumstances und@vwwcitswill be prepared to consider
accepting vegetated swales, grassed swales and bidfatsttipsthin nature strips as partstérimevater
treatment systems within the mumésigalitcerned
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Selection TablR0.3.5/egetated Swales / Grass Swales / Buffer Strips

PERMITTEON NARROW NATUREIBSFONLY A NOT PERMITTED UNBER
PART OF AN OVERAIESIGN STRATEGY CIRCUMSTANCES
INCORPORATING CONIEREDGE STRIPS,
ENTRANCE CULVERT® AUPPORTING
TREATMENTS.

Ararat Rural City Council Greater Bendi@ity Council

Ballarat GitCouncil Greater Shepparton City Council

Bass Coast Shire Council Horsham Rural City Council

Baw Baw Shire Council Mitchell Shire Council

Benalla Rural City Council Moorabool Shire Council

Colac Otway Shire Council

Corangamite Shire Council

GreaterBendige-Ciy~Councll

Greater Geelong City Council

Latrobe City Council

Macedon Ranges Shire Council

Mildura Rural City Council

Pyrenees Shire Council

Rural City of Wangaratta

Strathbogie Shire Council

Towong Shire Council

Wellington Shire Council

Wodonga City Council

Yarriambiack Shire Council

20.3.6SandFilters
Sandiltersshould be designeddeordance with the guidelines set out in Ckaptese7 3) of thé/ater Sensitive

Urban Design Engineering Proce8toeawater Manual (Melbourne Water, 2005).
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20.3.7Sedimentation Basins

Councilwill not norma#igcepthe use of sedimentation basins on steep land, or as a permanent treiatment facility
locationsrhen no regular maintenance regime can be implarobatesircumstances, diesign requirements for
suchbasins are as follows:

1 The design operation discharge for the basin should be a @®biAtRpedk discharge.

1 How bypass of downstream macrophyte zones andshaildrais activaie@vents up t6AER
1 The basishoulde designed to remove 8ble particles less than 125 p@i3n AEPevent.
1

Externabatteslopes should be no steeper than inferAll batter slopb®uld have safety benctidsast
1.5mwide measurédm the edge of the normal top wateateigiha maximurslopeof 1:8a transition zone
at leasf.5mwidewith a maximum slopg:5 anda maximum slopeldthereafter

1 Councilwill expect thgesign Enginedo arrange fon adependent safetudit for each designd to submit
the results of thataud@munci | s En giforeomsideratign Depar t ment

1 Councilwill expect tH2esign Enginedo ensure that sufficiesntd standreasat least 3m wide aade to
support 20 tonercavation plant, are provided, with appaopesgeamps and trabksltipldardstandareas
should be considered whereasieis morethan 7m wide

1 .Councilwill expect tHgesign Enginedo instalh rock layer thebaseof each basiapoveheclay lineto
indicate the limit of sedirmedtoreduce the risk of damage to the liner during future maintenance activities.

1 Councilwill expect thizesign Engine¢o providaccess for maintenance velsitdag both edges of basins up
to 14mide. Larger basins should be equipped with-dolar&agilities, and vehicular access shouldieée provi
to the base of the facility.

1 The design details should othdreiseaccordance with the guidelines set out in Chizpte#l4) of the
Waer Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

20.3.8Constructed Wetlands
Thedesign requirements for constructed wetlands are as follows:

1 Councilwill expect th@esign Engined¢o arrange for a geotechnical investigation prior to design to determine the
soil profiles and infiltration rates, and to submit the relevant report and recof@mendatonsitod s Engi neer i ng
Departmenfiorreview andpproval. Hydrogeological invistigianay also be required in areas where there is a
likelihood of groundwater discharge or high seasonal water tables.

Councilwill not normadlgcepthe use of constructed wetlands on steep sites

Councilwill expect theesign Enginedan ensure th#he wetland design meets safety requirements and to
implement reasonable safety measures, such as fencing, safety barriers, signage and benching.

1 The constructed wetland should treat at least 90% of Mean Annual Runoff (MAR) through the tise of a stored even
volume above the normal standing water level of tha métiamen of a 300mm freeboard on the embankment
is required highflow bypass shobleprovidetb conveffows in excesstbédesign flowsvhich will typically
be those associated wi@o AEPevent.

1 Councilwill expect tlizesign Engineeo arrange fonandependent safety audit for each atesigmsubmit
theresults of thataud@munci | s En giforeomsideratign Depar t ment

1 Externabatter slopes should be no steeper than 1:5. All internal batter slopes should have safety benches at least
1.5m wide measured from the edge of the normal top water level, and with a maximum slopearfel:8, a transition z
at least 0.5m wide with a maxstape of 1:5, and a maximum slope of 1:3 thereafter.

1 Councilwill expect thesign Enginedo ensure thathard standreaat least 3m widedable to support 20
tonne excavation plant, is provided adjacent to the inlet zone, withcapsrogmgte atdacks.
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1 Councilwill expect tHesign Enginedp ensure that theer outlet pijie designed @xt as an emergency
overflowvith a capaciygjuivalent the peakiischarga a design event

1 Councilwill expect tH2esign Engineeo opthisehydraulic efficienghien defining the macrophyte.|&gout
far as reasonably practicablaytiraulic efficiency for constructed wetlands sfetwied0%and70% The
Design Engineeshould refdo Section 9.3.3 and figure QlteWaterSensitive Urban Design Engineering
Procedures: Stormwater Manual (Melbourne Water, 2005)

1 The wetland shounlormallye divided into four macrophyte, zZmepen water zone and a littoralTiene.
DesigrEngineershould have regard to the recommesdeffable 9.2, Section 9.6.3 ofWlager Sensitive
Urban Design Engineering Procedures: Stormwater Manual (Melbourne SM&dbte 20880 species are
listed in the addendotheWater Sensitive Urban Design Engineering Procedures: Bemoai@iéelbourne
Water, 2009ne design details should othésaviseaccordance with the guidelines set out in Chapter 9 (Section
9.3) of th&/ater Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

20.3.9Pondsand Shdbw Lake Systems

Councilwill not norma#lgcepthe use gionds and shallow lake systensteep siteShe design requirements for
suchsystems are as follows:

1 Councilwill expect thgesign Engineeo arrange fonandependent safety audit fordesidrand to submit
the results of thataud@mu nci | 6 s En giforeomsideratign Depar t ment

1 Councilwill expect thH2esign Enginedo optimise hydraulic efficiency when defining the macrophyte layout. So
far as reasonably practicable, thailyd@féiciency for ponds and shallow lake systems should be between 50%
and 70%. THeesign Engineeshould refer to Section 9.3.3 and figure 9\Wateth8ensitive Urban Design
Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

1 The dsign details should otherlésia accordance with the guidelines set out in Chapter 10 (Section 10.3) of the
Water Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

20.3.10 Rainwater Tanks

1 Councilwill expect tHesign Egineerto size rainwatmnksbased omappropriatengineering principles and
data.Referenceurves foeach region can be foim8ection 12.4.2 of Méter Sensitive Urban Design
Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

1 Courtil will expect thHaesign Enginedo perform water balance assessmentMuSi@o determine how
much runoff volume and associated pollutant loadsthebardegected to renfova the catchment, and to
submit theesults of these assessmef@xtu nci | 8 s En giforrewew andpgrovBle par t ment

1 The design details should othdreviseaccordance with the guidelines set out in Chapter 12 (Section 12.2 and
12.4) of thé/ater Sensitive Urban Design Engineering Procedures: Storm{ildielbManaalVater, 2005).
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Clause 21Stormwater Discharge Points

211 Objectives

Councilill identify appropraitemwatelischarge poirasd legal points of dischiamg@lDevelopmenténcluding
subdivisions, industrial, commercial and reSielegibgimentsvith the followiobjectives:

1 To avoid theapacity dheexisting drainagrgrastructurebeingexceeded as a resulDefrelopmentshat
increase the volume pedk dischargate oktormwateaunoff beyond tlevels which thefrastructuravas
orginally designamlaccommodatnd to require thaisie detention be provided where necessary to protect the
existing drainage system capacity for the uses and areas for which it was originally designed.

1 To ensure thatormwateérom eaclbevelopmenis treated to reduce sediment and other pollutants, and that
neither the resultant discharge nor the treatment process have an adverse impact on the environment and on
surroundingroperties.

1 To limit thetormwateilow generated by fBevelopmenas apercentage dfiatgenerated biyhe whole
catchmenso that similar futrevelopmentwillnotoverloatheexistingrplannedrainage systesm

9 Toachieve the best balance between cost and effectivemesging discharjem th®evelopmernbeach
drainagsystemcapable of acceptiugh discharge

1 To ensure thatl new dragareassessed from the perspective of servin@évelopmentsand avoiding
duplicatigrand to establistuitable cost shanmincipleshere capacities arer@sed tallow drains $ervice
other properties in the future.

Councilwill expect tHgesign Enginedo ensure that tlwv point of every lot, including reserves and balance
lots isdrained to thdrainage connection pmamhinated youncil andtypically locateitherinthe adjoining
street drainageina drainage easement.

21.2 General

Sincadrainage systems have been designed to different design stBedetdprapdtsave taken place that have
increased the volume and rate of stormwatdvaymnthe levels for which the existing drainage networks were
designedhe impact of n®evelopmentsn the existing drainage systbmsde assessqutior to allowing them

to discharge directly into thesgork

Councilwill beconcernetbensure that more frequent flooding does not occur and that existing drainage problems are
not increased as a result oDexwlopments

Councilmayneed to determine the impact dbeeslopmentsn existing drainage systems prior to determining the
legd point of discharge. The impaceedbbeassessed from both volumetric and rate of flow perspectives.

Wherea Developmeris likely to cause increased flooding frequency, Qoextehtilldetermine what works are
necessary for a partidoeleation withindrainageetworko beomethe nominated point of discharge.

21.3 Requirements

Councilwill expect tH2esign Enginedo obtain drainage rights and/or easements from all downstream owners who
may be affected by the discharge of stormwatenhespoint of discharge is not to €itherclowned drain or
a natural watercourse.

1 Plan showing the proposed development includivigtiseapel impervious areas.

1 Existing and proposed surface levels at an interval not erceeding 10
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1 Location and size of existing drains and easements within and adjacent to the site.

Applications for nomination of point of difmhattyeDevelopmentshould include the following information:
Plan showing the proposed development including the pervious and impervious areas.
Existing and proposed surface levels at an interval not erteeding 10

1

1

9 Description of the proposed development.

1 Locality plan shiog the development location and catchment boundaries.
1

Locatiomand sizef existing drains and easements and restinesnd adjacent to the development

WhereCouncildetermines thaDevelopmeris likely to adversely impact the existing dystage€ouncilwill

expectheDesign Enginego provide furthaians andomputations ittentifthe works necessary to minimise the

impact of thBevelopmenbn the existing drainagévorkand to submit these pmSounci | 6 s Engi neering
Departrentforreview anapprovallhe worksay include ite detention designed in accordance with the provisions

of Clause 19 thisManual
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Clause 2ZEnvironment ManagemehiringConstruction

221 Objectives

The general objectives of environment manageémentare that

1 All wastereateds removed from tBevelopmenand disposed of in accordance with the relevant Australian
Standards, Acts, Regulations, Guidelines and Codes of Practice in such a way as to avoid nuisance, pollution or loss
of amenity the surrounding area. Waste materials should not be disposed by lwithipganoiessnirom
Council

Construction sites are managed in a way to minimise the impact of construction works an the environment
Therelevanprovisions @f o u n 8tarrhwater Management Plan are complied with during construction.

Existing vegetatiahich isot to be remove@dequatelyrotected during construction.

== =4 =4 A

Stormwatatischarged from tBevelopmenduring construction does not contaminate or deguaalitytioé
the receiving waters

=

Nocrushed rogcéebrioor muds carriedrom th®evelopmeranto public roads or footpaths.

Declared noxious weeds (or theertsf), are not transported to or from the worksite, either on vehicles or machinery
or with soil or materials.

1 Motorists are not put at risk as a result of dust reducing visibility when construction wodteaselfzreet out
toroadways and streets that are open to the traffic.

Landowners and resideitse to thBevelopmerdre not adversely impabtethe construction works.
All works are condudtedccordance with the requirements of any regulation or guideline or Code of Practice of the
Environment Protection Authority.

22.2 General

Councilwill expechéConstruction EngeerandContractorengaged by tiirevelopetoensure that altactical

steps are takering the construction of workgnimise any detrimental impact on the environment.

Councilwill expect ahkrthwork® be undertaken in accordance with the provisions of Australi&&3i&&dard

2007 Guidelines on Earthworks for Commercial and Residential Developments.

22.3 Erosion ContrandSediment Discharge

Councilwill expect tlgonstruction Engineé&r ensure thamigi mud and debds not leavenyDevelopmertgite
during and after constructind to have regavtherecommendation®\ustroadRoad Design Guidelines Rart 5
General and Hydrology Consideratidrany VicRoads Supplement to those guadelimesh&PA Publication
960Do it Right on Sit€hapter 4 Erosion and Sediment.

Erosion and sediment disclangiomeasures during construgtanincludmitoff drains to intercept surface water
before it reaches the areas of disturbeshéactteptablgilt control measures instalietediately upstream of each
drairentrance

1 Typical measuresensure that all silt is retained within theysitelude:

o] Settlement ponds
o] Fence filters
o] Gravel sausages made from-teggle sleeverfplacementlarbsidérainage pits
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Stravbales on open, -gfit or diversions drains
Temporary sumps in selected@mgbtabldrainage pit

o] Landscaping or the promotion of vegetation downstream of the works but still within the site.

Subdivision access pahtauldo be kept to a minimum to minimize the number of areas required famstabilization

vehicle cleanirapdsectionsf road targeted for cleaning in the event tisaicaidentally conveyed from the site

Soil movemeatt subdivision access and exit pomikbe controlldayusing a rumble gridgrequiring vehicles
to travel the length of a stabilised accesltraekhinery should be prevented from accessagniiah parts of
the site.

In accordancetEPA Publication 96diter slopes shouldhoesteepdhan 2L, befinished as soon as possible with
at leas75mm of wedrke topsoitithetopped with weed mianulch or hydseedegto establish vegetation such

as suitable grass speeiedensure that erosion is nsadni

Allboundarielsetween thBevelopmenrdand public lasthoulbe protecteshd maintainedth adequate sediment
control measures as soon@sichleupon completion of works.

22.4 Dust During Construction

Councilwill expect th@onstruction Engine¢o ensure that dust suppressiachigved throughnstant water
sprayin@rthe applicationaiher natutgbased proprietary dust suppressamthatthedust caused by vehicles
travelling amads tand vthin thédevelopmerdoes not cause a nuisance to surrounding properties

225 Pollution

Councilwill expect tHgesign Enginedo preparBnvironmental Management Plans adgadigossible sources
of pollution and methods of coamilito submit thesenptcCounci | 6 s En gi foreeeiewiandg
approval.

22.6 Noise

Councilwill expect th@onstruction Engineéwvensure that noise emitted from thersaes at all timeghin the
specifielimitsset by the EPA for the relevant activity.

Thecurrent EPA policies and guidelines applicable are as follows:

1 SEPP (Control of Noise from Commerce, Industry and FTtade) No N

1 Noise Control Guidelines TG 302/92

These guidelines speaifsgiximum noitevelgluring the operational phase of the den¢laprf@lows

1 Day timé 45 dB(A)

1 Evening 37 dB(A)

1 Night 32dB(A)

ShouldCouncilreceive a complaint from the public relating to noise generated,f2oarbignsiteexpect the

Depart ment

Construction Engine@nmediately to arrange for independertesting to be undertaken, and to submit the results

of thattesting®bbounci | 6 s Engiforeonsideratign. Depart ment

Depending on the nature of the development and the locatidbafribénsdigrequire ti®nstruction Engineer
tosilencer replace particular items of equiprstiitnoise attenuation buffeesriersand/ocreate duffer zone
before construction works resume
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22.7 Weed ImportaticendTransportation

Councilwill expect th@onstruction Enginetwensure that earthworks activities do not deposit noxioutheveeds or
seeds of noxious weeds ontoltheadly, no fill should be imported onto any development site. Areas that are to involve
earthworkshouldhave the topssitipped and stockpiledefiase. Where insufficient material can be won from the site,
materiagghoulde imported from a reputable supplier or from a site that is known to bednekbdaftaveedserning

the nature and source of the material pro@ided to ¢ i | 6 § Ddpartmérforre\éew andpproval

The key legislation relating to weed spread in Vict@@@dbrttemt and Land Protection ActN&dy of the
provisions relating to weed spread are found in Section 70A and 71 of that Act. Amorfystfepproisdes, t
offences relatingtieprecaution® be taken wheransportingpil, sand, grawelstonethatmay be infested with
noxious weedSouncilwill expe@ppropriate measutede implementedccordance with the requirements of the
approved construction plan (reBats€’.2)to ensure that weedle not transported on earthworks equipiment
soil or material leaving or enteringtksite.

22.8 IncidentReporting
TheDeveloperContractor Superintendenor, where noalsoserving as theuperintendenttheConstruction

Engineerare individually and severally responsible for info@oumcilaed the EPA of any incidents relating to
environmental managenoénthich they become avesrspon as practicable afterdhueir.
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Clause 23Whole Farm Plans

23.1 Objectives
The objectives®fo u n engineériag assessnMtholeFarmPlansto ensure that

1 Councilinfrastructurés not adversely impacted by the implementation of the whelarfdrm plan
1 property accesses are providgzhbatpriate locations emstructet appropriatetandarst and
1 appropriate stormwater management measures are in place to avoid adverse impacts on other properties.

Council 8s Pl aareabliyed toespradmcertéioation of WhBéemPlansis appropriateand
will therefore refer applicattpotherelevanauthoritiesvhose requirements are included in the application form.

23.2 Requirements
The requirements for Whole Farm Plémet are

1 theapplication for Certification of &e\Waon Plan is complatel
1 multipleaccesses to roads, and road crossngsheeminimisedand

9 allaccesses and crossings comply with section 12.Marafahis
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