||
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

VERSIONO1

Adopted by the LGIDA on thBecembe20b
Release DateJanuary 2017



| ]
I, M infrastructure design manual

The Infrastructure Design Manual
Is prepared and maintained by the

Local Government Infrastructure Design Aationi

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

Creative Commons AttribbiamrCommercBlhareAlike 4.0 International License

VERSION 5.01 Page of 26


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

| ]
I, M infrastructure design manual

TABLE OF CONTENTS GENERAL CLAUSES

Clause 1 Introduction
1.1 Background

1.2 Benédits of a Common Manual

1.3 Consultation

1.4 Objectives

15 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
1.10 Councils That Have Adopted the Manual

1.11 Applicable Standards

1.12 Revision
Clause 2 Definitions
Clause 3 Engineering Information Requirements

3.1 Olectives
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 Certification of Plans of Subdivision

Clause 4 Fees and Cdnbutions
4.1 Engineering Fees

4.2 Development Contributions
4.2.1 Drainage infrastructure

Clause 5 Design Requirements
5.1 Objectives

5.2 General

VERSION 5.01 Pagsiof 26

11
11

11
11
11
12
12
12
12
13

13
13

14
15

17

20
20

20

20

21

21
21
22
23
23

24

25
25

25
25

26
26

26



| ]
I, M infrastructure design manual

5.3 Checklists and Auditing
54 Devel operods Representatives
5.5 PreDesign Site Inspection
5.6 Coordination of Works by Developers
5.7 Variation fro@esign 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 Requirements
6.3 Plans
6.3.1 Sheet Size
6.3.2 Scale82
6.3.3 Datun33
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 Construdbn Phase
7.1 Objectives
7.2 Commencement of Construction for Developers
7.3 Public Liability Insurances
7.4 Construction Supervision for Developers
7.5 Acceptance of Works for Dpee
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 Commencement of Defects Liability Period
8.4 Guarantee of Work

VERSION 5.01 Pagaiiof 26

27
27
28
28
28
29

29
30
31

32
32

32
32
32

33
33
33

34
34

35
35

35
35
35
36
37
39
40
41

41
41

43
43

43
43
43



| ]
I, M infrastructure design manual

8.5 Bonding of Outstanding Works
8.6 Defective Items
8.7 Release from Defects Liability

Clause 9 Traffic Management Strategy
9.1 Ohbectives

9.2 General
9.3 Procedures and Criteria

9.3.1 Trdfic 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 Procedures and Criteria
11.4 Detailed Requirersen

Clause 12 Design of Roads
12.1 Objectives

12.2 General
12.3 Urban Roads
12.3.1 Road Classification

12.3.2 Road Street Characteristics and Road Reserve Widths for Developers

Table 2 Urban Road / Street Characteristics

12.3.3 Widths an@ireatments 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 lrgitudinal Gradients

Table 4 Limiting Longitudinal Gradients

12.3.8 Vehicle Turning Movements

VERSION 5.01 Pagevof 26

44
44
44

46
46

46
46

46
46
47

49
49

49
49

50
50

50
50
50

52
52

52
53

53
54

56

59
59
60
60

60

60

61

61



| ]
I, M infrastructure design manual

12.4

12.5

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 of Treatment
12.5.3 Special Considerations
12.5.4 Intersection Spacing
12.5.5 Splay31

12.5.6 Kerb Returns

12.6 Traffic Calming

12.7

Pavement Design

12.7.1 SubGrade Analyses

12.7.2 Flexible Road Ranents

12.7.3 Permeable Pavement

12.7.4 Concrete Street Pavements

12.7.5 Interlocking Pavers

12.7.6 Minimum Pavement Thickifeesidential Streets
12.7.7 Minimum Pavement Thickihésdustrial and Commercial Streets
12.7.8 Minimum Pavement Thickihggrsections
12.7.9 Minimum Shoulder Thickness
12.7.10Compaction Requirements

12.7.11SubGrade

12.7.12SubBase

12.7.13Base 78

Table 7 Location and Number of Compaction Tests

12.7.14ProofRolling
12.7.15Soft Areas in Pavements

VERSION 5.01 Pagev of 20

62

62
63
65

65
65

66

69
69
69
69
70
70
70
70
70
71
71
71

71
72

73

73
73
74
74
74
74
75
76
76
77
77
78

78

78
78



| ]
I, M infrastructure design manual

12.7.16Pavement Wearing Course
12.7.17Alternative Treatments
12.8 Traffic Control Devices

12.8.1 Signposting and PagatMarking
12.8.2 Guard Fence
12.9 Vehicular Access

12.91 Urban Vehicle Crossings
12.9.2 Rural Vehicle Crossings
12.10Requirement for Dust Suppression Works

Clause 13 Mobility and Access Provisions
13.1 Objectives

13.2 General
13.3 Requirements

Clause 14 Car Parking
14.1 Objectives

14.2 General
14.3 Requirements

Clause 15 Earthworks and Lotfilling
15.1 Objectives

15.2 General
15.3 Requirements
15.4 Treatments to Minimise Driveway Excavation

15.4.1 Offsetting the Crown or-®ag Croskll
15.4.2 Reverse Crosall

15.4.3 Median Crosall

15.4.4 Modified Footpath Criadis

15.4.5 SplitLevel Road

Clause 16 Urban Drainage
16.1 Objectives

16.2 General

16.3 Major and Minor Drainage Systems
16.4 Hydragy

16.5 Rainfall Data

Table 8 AEP Values for ARI

16.6 Anmual Exceedance Probability

VERSION 5.01 Pageviof 26

79
79
80

80
80
80

81
82
82

84
84

84
84

86
86

86
86

88
88

88
89
90

90
90
90
90
90

91
91

91
91
92
92

92

93



| ]
I, M infrastructure design manual

Table 9 Annual Exceedance Probabilities for Minor Drainage
in Urban Areas 93
16.7 Runoff Coefficient 93
Table 10 Runoff Coefficients 94
16.8 Hydraulic Design 95
Tablell Pipe Roughness Values 95
16.8.1 Pipe Velocities 95
16.8.2 Minimum Pipe Grades 96
16.8.3 Minimum Pipe Cover 97
16.8.4 Curved Pipelines 97
16.8.5 Pipe Alignments at Pits 97
16.8.6 Pit Losses 97
16.8.7 Pit Locations 97
16.9 Main Drains 98
16.10Pipes 98
16.10.1Pipe Type 98
16.10.2Pipe Diameters 99
16.10.3Standards for the Design and Installation of Pipes 99
16.11Structures 101
16.11.1Draiage Structures 101
16.11.2Minimum Drops at Pits 101
16.11.3Maximum Drops at Pits 101
16.11.4Side Entry Pits and Grated Pits 101
16.11.5Pit Covers 101
16.12Litter Collection Pits 102
16.130utfall Structures and Energy Dissipators 102
16.14Pump Stations 102
16.15 Subsoil Drainage 102
16.16Property Drains 103
16.17Major Drainage Requirements 104
16.18Floodways 104
16.19Drainage Reserves 105
16.20Building Over Council Drainage Easements 106
16.21Urban Drainage Easements 106
Clause 17 Rural Drainage 107
17.1 Objedves 107
17.2 General 107
17.3 Requirements 107

VERSION 5.01 Pageviiof 26



| ]
I, M infrastructure design manual

17.4 Minor Drainage 108
Table 12 Annual Exceedance Probabilities For Rural Drainage 109
17.5 Major Drainage 109
Clause 18 Retardation Basins 111
18.1 Objectives 111
18.2 The Use of Drainage Basins for Public OpeR $pases 111
18.3 General 112
18.4 Retardation Basin Design Requirements 113
18.4.1 Location 113
18.4.2 Design Criteria 114
18.4.3 Inlet Structures 114
18.4.4 LowFlow Pipes 114
18.4.5 Overflow Systems 114
18.4.6 Depth of Retardation Basins 114
18.4.7 Batter Slopes in Earthen Basins 115
18.4.8 Access Requirements 116
18.4.9 Rik Analysis 116
18.4.10Fencing and Security 116
18.4.11l andscaping 116
18.4.12Maintenance 116
Clause 19 Onsite Detention Systems 117
19.1 Objectives 117
19.2 General 117
19.2.1 Types of Developments requirsitearetention 117
19.2.2 Methodology 117
19.3 Requirements 118
19.3.1 General Requirements 118
19.3.2 Basic Pringes and Limitations 118
19.3.3 Design Parameters 118
19.3.4 Simplified Design Method for Small Developments 119
Table 13 Storage Volumes and Discharge Rates for Small
Detention Systems 119
19.3.5 Specific Design Requirements 120
Clause 20 Stormwater Treatment 122
20.1 Objectives 122
20.2 General 122
20.3 Requirements 123
20.3.1 General Requirements 123

VERSION 5.01 Pageviiiof 2©



| ]
I, M infrastructure design manual

20.3.2 Gross Pollutant Traps

20.3.3 Bioretention Swales

20.3.4 Bioretention Basins and Rain Gardens

20.3.5 Vegetated Swales, Grassed Swales, and Buffer Strips
20.3.6 Sand Filters

20.3.7 Sedimentation Basins

20.3.8 Constructed Wetlands

20.3.9 Ponds and Shallow Lake Systems

20.3.10Rainwater Tanks

Clause 21 Stormwater Discharge Points
21.1 Objectives

21.2 General
21.3 Requirements

Clause 22 Environment Management during Construction
22.1 Objectives

22.2 General

22.3 Erosion Control and Sedimeritdbigc
22.4 Dust During Construction

22.5 Pollution

22.6 Noise

22.7 Weed Importation and Transportation
22.8 Incident Reporting

Clause 23 Whole Farm Plans
23.1 Objectives

23.2 Requirements

Clause 24 Landscaping and Public Open Space
24.1 Objectives

24.2 General

24.2.1 Councils Landscaping Design Manuals
24.3 Specific Requirements

24.3.1 Resdilential developments
Table 14 Residential Developments Design Requirements:

24.3.2 MultUnit Developments, Commercigldpeents, Industrial Developments and Other
developments, subject to Planning Permit conditions.

Table 15 Other Developments Designh Requirements

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

VERSION 5.01 Pagexof 26

123
124
124
126
127
128
128
129
129

130
130

130
130

132
132

132
132
133
133
133
134
134

135
135

135

136
136

136

137
137

137

137

140

140

141
141



| ]
I, M infrastructure design manual

24.3.5 Fencing of Public Reserves 142

24.4 General Requirements 142
24.4.1 Information to be provided 142
24.4.2 Maintenance Period 143
24.4.3 Defect Liability Period 143
244.4 Protection of Existing Vegetation 143
24.4.5 Vehicular Access 143
24.4.6 Clear Zones 143
24.4.7 Entrance Features 144
24.4.8 Street Tree Planting Requirements 144
Table 16 Street Tree Spacing 145

24.4.9 Landscaping on Road Reserves 145
24.4.10Soft Landscaping (refer to the Table 14 in clause 24.3.1 for further detail) 145
24.4.11Hard Landscaping 145
24.4.12Use of Public Open Space for Stormwater Detention 146
24.4.130ther Matters 146
Clause 25 Associated Infrastructure 147
25.1 Objectives 147
25.2 General 147
25.3 Telecommunications 147
25.4 Gas 147
25.5 Water & Sewer 147
25.6 Electrical 148
25.7 Emergency Services Telecommunicationy A@maigency Markers 148
Clause 26 Public Lighting 149
26.1 Objectives 149
26.2 Provision for Public Lighting 149
26.3 Lighting Design 149
26.4 Decorative (N&tandard) Lighting 150
26.4.1 Decorative (N@tandard Lighting Fees) 150
Table 17 Decorative Lighting Contributions 151

26.5 PreSubmission Requirements 152

VERSION 5.01 Pagexof 20



| ]
I, M infrastructure design manual

TABLE OF CONTENT®ERDICES

Appendix A: Model Conditions for Planning Permits 153
Appendix B: Engineering Approval Process for Developments 154
Appendix C: Council Review Checklists 155

Appendi x D: Checklists and Forms for Devel dpder 0s

Appendix E: List of Cocihlnspections and Inspection Checklists 201
Appendix F: Standard Drawings 243
Appendix G: Standard S173 Agreement 244
Appendix H: CCTV Actanpce Criteria 246
Appendix I: Information to be Shown on Plans 249
Appendi x J: Notes on Council s Engineering2BBri nci

VERSION 5.01 Pagexiof 26



| ]
I, M infrastructure design manual

TABLE OF CONTENTS SELECTION TABLES

Selection Table 7.6(a) Drainage O0As Construl’tedo
Selection Table 7.6(b) Specific 0As Construl8tedo

Selection Table 7.9.1 Councils Requiring CCTV Verification of Underground Drainage Assets 41

Selection Table 12.3.1 Access Lanes 53
Selection Table 12.3.2 Kerb Profiles 57
Selection Table 12.3.10 Subsoil Drainage 64
Selection Table 12.4.2(a) For Rural Living Collector Roads 67
Selection Tabl&2.4.2(b) For Low Density Residential Collector Roads 67
Selection Table 12.4.2(c) For Rural Access 68
Selection Table 12.7.6 iiam Pavement Depth 75
Selection Table 12.7.9 Councils Requiring Extension of Central Pavement 76
Selection Table 12.9 VehiclesSirgs 80
Selection Table 12.10 Dust Suppression 83
Selection Table 13.3 Tactile Ground Surface Indicators 85
Selection Table 16.7 Differing Coefficients of Runoff 95
Selection Table 16.8.2 Minimum Pipe Grades 96

Selection Table 16.10.1 Ribbed Polypropylene or High Density Polyethylene Stormwater Pipes 98

Selection Table 16.16 Kerb Adaptors 103
Selection Table 17.4 Minimum Slope of Earth Drains 108
Selection Table 18.4.6 Shallow Groundwater Tables 115
Selection Table 20.3.4 Bioretention Basins and Rain Gardens 125
Selection Table 20.3.5 Vegetated Swales / Grass Swales / Buffer Strips 127
Selection Table 24.4.8 Provision of Street Trees 144

VERSION 5.01 Pagexiiof 26



[
I, M infrastructure design manual

Clause 1 Introduction

1.1 Background

This Infrastructure Design MdMaalugl was originallgrepared by the Cities of Greater BendiGoeatst
Shepparton and the Sbfr€ampasp@&heirjoint initiativeasone which recogmigke benefits of municipalities
working together towards consistent requirements and standards for the design anthfiegaiogmoment of

Since the preparation oMheuamany otheZourctils have adopted tManualTheseCouncilshave formed the
Local Government Infrastructure Design AsdaBifidyliicmowowns and maintainsanual

TheManuatan be viewed and downloadedwatdsignmanual.com.au

1.2 Benefitsof a CommorManual

9 Sharing financial and human resources to prigdumegwhich will satisfy the requiremertlofof the
participatingunicipalities.

1 Developingnore consistency amongst design requirem€atssfittats and Developerswvorking 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 mdrticipatingouncilsforthedesign and developmefrifodstructure

=A = =2 =

Providing a clear framework to enable new subdivisions and development to respond to and enhance t
character and deliver a diversity and of highlpalkiytaomes.

1.3 Consultation

ThisManualhas been prepared following consultation and lia@onneil§Council staff, Consultantsand
DevelopersEachCouncilwas responsible for its own consultation process. The consultative prexsssss have
that the policies, procedures and guidelineMianttafachieveas far as practide, the three main aims of
appropriate, affordable and equitibkgructurehatserve the community and prosgtenth.

1.4 Objectives

ThisManuals designed to bgsed within the boundariesl dhe municipalities who have adoptddrthizl The
primary objectives ofNfamuahre:

I To clearlgocumer® o u n duirethants for the design and develognfeagtoicturéhat is or will become
C 0 u n nfrastuictsire

1 To standardise developroitetriaas much as possible gmgexpedit€ o u n engiheériagviews

1 To ensure that minimum design criteria are met in regard to the design andmivastructioenithin the
municipalitieegardlessf whether it is constructedduncilor aDeveloper
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1 To recognise and deal with the various issues currently impacting on the land development industry, in |
sustainability, integrated wgtdeamanagement, timeliness and affordability;

Wherthere is a conflict with Standard Drawings GoaticdpoliciestheManualwill take precedence where the
matter relatesltdrastructurestandards.

1.5 Principles

Severagbrinciples have been used to formulate the provisions of the IDM. VWicetergtttasvdpdinciplas
attachedsa superscript to the particular cloisexample

Developmentthat contain more than 200 letsl@velopment piaiay be required to establish bicycle
routes through the developtR&RFLE.

By hoverinthe mouse above the superscript principle the principle is displayed. Principles are alsoJisted in Apf
Notes on Engineering Principles.

1.6 Council Approval

Approvain relation to a subdivision has the meaning accorded to the term in Se8tidnlilAsmitAct 1988. In
relation to works undertaken entirely on private land and remaining within priappeawahezahpthat, based
on the preparation and submission of engineering plans f@aenaor bywhen agreed®yunci) theprovision
by a qualified civil engineer of a certificate of compliance under the Section 238(1)(a) & tnedbétagact,
that the works in question will comply with the relevant permit conditions.

In neithecontextloesCouncilapprovahbsolve thBesign Engineaandthe Construction Engineaf ultimate
responsibility respectively for the design and the construction of the works in question.

1.7 Variation to IDM Clauses

TheCouncilsusing thiManualwill make every endeavour to folloggtheements of tManualnless there are
circumstances that exist that make it impractical or unreasonaliset&kafopléls of such circumstances include:

Renewing an existing asset whichdtmesnply with the standards specifiecManiined

Protectignative vegetationthe existing streetscape

Wheradoptinthe IDM standandeuld result in detriment to the neighbourhood character of an area.
Infrastructurdocatedn a heritage precinct or heritage significant area.
InfillDevelomentwhereCouncil wants to mairttaénsurrounding or abutting standards

=A =4 =4 =4 =9

In additigiCounciimayexempt particular developmentsgami@drequirements thisManuaivherghe
Developecan demonstratet thebjectives of the IDM have beeDeveiopershouldpplyin writing seeking
providingompelling arguments to justify the grathiegeriptioar exemptions requested

1.8 Township Character

TheManuals used at the design phase to ensure there are clear infrastructure ésségmagsidelinicipalities;
and that minimum standards and maintenance schedules are achieved.

While thévlanualsets minimum standadsuncilsand developersmay wish to consider adopting alternative

standards to achieve residential development chat@ameemore appropriate to the character of a particular rural or
regional township.
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TheManualllowsCouncilsto vary the minimum standards to address the local residential character of a partic
development, providing the overall objectivddMfaterhet. Any such variations should be considered in the early
stages of PSP planningh their potential implications being clearly articulated, justified and documented so th
stakeholders in the proposed development are informed.

1.9 Innovation ath Advances in Technology

1.9.1 General
Councilsmayconsideadopting and approving innovative solutions and using new technitegiesasatisfied

that the objectives of the relevant clauségafubbave beemetalhough thBevelopmerdoes nbcomply with
speffic technicarovisionsf theManual

1.10 Councils That Have Adopteéd Manual

The following have adopteM émeial

Greater Shepparton City Council signed 2 August 2007
Greater Bendigo City Council signed 31 October 2007
Campaspe Shiteuncil signed 14 August 2007

Moira Shire Council sigi&dune 2007

Greater Geelong City Council signed 18 October 2007
Gannawari@hireCounciignedTBA

Rural City of Wangar@aanciigned 29 October 2007
Mansfield Shire Council signed 272088 h

Strathbogie Shire Cowigiledn Decemb&2009
Murrindindi Shire Council sigjri&62010

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

Wellington Shire Council 18 May 2010

East Gippsland St@@uncié June @14

Corangamite Shire Council signed TBA

Central Goldfields Shire Council 26 May 2011

Baw Baw Shi@ouncsigne®4 August 2011

=A =/ =4 =4 =4 =4 -4 4 4 -4 =4 4 -4 -4 -4 4 -4 =9

Ballarat City Council signed 1/7/2011
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Hepburn Shire Council signed 23/12/2010
Moorabool Shire Council sigted 2011
Warrambool City Council sigfie2015

Mitchell Shi@ounc25 November 2013
Yarriambiack Shire Council TBA

Southern Grampians Shire Council TBA
Ararat Rural City Council signed 18 October 2012
Glenelg Shire CouB@ilAugust 2013.

Golden Plains Shire Cibadopted 16 July 2013.
City of Wodon@auncidopted 15 April 2013.
Towong Shire CouBdilarch 2013

Indigo Shire Coudé&iiMarch 2013

Swan Hill Rural @yuncil6 April 2013
Macedon Ranges Shire Council TBA
Pyrenees Shire Council 20 August 2013
Colac Otway Shire Cotg&iDctober 2013

Surf Coast Shire Council TBA

Mt Alexandehige Council TBA

Mildura Rural City Co@4cipril 2014

Bass Coast Shire Council 21 May@@bkhfield developments only)
Horsham Rural City Coadcipril 2014
MoyneShire Council 16 December 2014

Latrobe City Council TBA

= = =A = =4 =4 =4 -4 =4 -4 -4 -4 -4 -4 -4 =4 4 -4 -4 -4 -4 -4 -5 =9

A1 Applicable Standards

In the absence of specific informatimnhisManualchecklistor standarspecification§,ouncil will expdioe
relevant standardaathority requirementbe apgd
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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 lateghedsiomalvill only be available electronicaligloBIDA

website atww.designmanual.com.au

Suggestions on how kéuaktan be improved can be forwarded by em&ketodtay of the LGIDA at <LGIDA
email address&ll submissions made in accordandbes@brovisions will be considered hyGlRATechnical
Committegvhichwill providegulareporto thd GIDAoardandwhen considerappropriate, recommemahges

to be incorporated into the IDM.

Engineeringugries relating to individual development submissionsthstagisewf pressor further technical
direction regardindrastructurelesign should be directed to the following people at the relevant municipalities:

1 Desigrand Road Services Manager q
Shire of CamgzeCouncil

I Team Lead®&evelopment i
City of Greater Sheppatiouncil
1 Infrastructure Development Engineer q

Strathbogie Shire Council

9 Senior SubdivisiongiBrer q
Greater Geelong City Council

1 Senior Engineer, Design and Development
Rural City of Wangar@uancil

1 Manager of Engineednd Assets 1
South Gippsland Shire Council

1 Coordinatdnfrastructui2evelopment i
Wellington Shire Council

1 Manager Assets Planning q
Corangamite Shire Council

1 Team Leader Infrastructure Planning and Gri
Baw Baw Shi@ouncil

1 Asset and Developntemgineer, Warrnambool
Council

VERSION 5.01 Pagel5of260

Development Engineer
City of Greater Bendigmundi

Development Assessment Engineering
Shire of Moi2ouncil

Senior Civil Engineer
Mansfield Shire Council

Asset and Development Coordinator
Murrindindi Shire Council

Director Infrastructure Environment and Re
Services
Gannawarra Shire Cdunc

Senior Development Engineer
Benalla Rural City Council

Development and Design Coordinator
East Gippsland St@auncil

General Manager Technical Services
Central Goldfields Shire Council

CoordinarDesign anBevelopment, Ballarat C
Council.

Engineering Design Coordinator, Mitchell Shi
Council.
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1 Asset Engine&farriambiack Shire Council 1 Manager Infrastructure, Southern Grampens
Council

1 Design and Project Management Coordinato § Design and Development Engineer, Glenelg
Rural City Council. Council.

1 Works Manager, Golden Plains Shire Counci { Senior Development Engineer, Wodonga Cit
Council

1 Engineering Developtr@fficer, Macedon Ran¢  Manager of Assets, Towong Shire Council
Shire Council

1 Senior Development Engineer, Moorabool St  Managenfrastructure Servidesligo Shire
Council Council

1 Development Engineer, Hepburn Shire Coun §  Senior Design Engin&svan Hill Rural City
Council.

1 Manager Engineering, Waste Operations Co  Development Engin€@mlac Otway Shire Coun
Pyrenees Shire Council

1 Project Engineer, Surf Coast Shire Council § Team LeadérEngineering, Mount Alexander ¢
Council

1 Engineering Team Lealfiidura Rural City 1 Manager Asset Manageniads Coast Shire
Council Council

1 Manager Infrastructure, Horsham Rural City + § Assets Engineer, Moyne Shire Council

1 Coordinator Infrastructure Planning Latrobe (
Council

Contat can be made with the people listed aboveGiBMebsite atww.designmanual.com.au
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Clause 2 Definitions

Acceptance of Works As described @ause’ .5
AHD Austrban Height Datum

Annual Exceedance Probabiif%2£F The longerm average probability that the defined magnitude will be
exceeded in any given.year

Average Recurrence Interi/eR) The longerm average interval elapsing between successive events of th
defined magnitude

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

Clear Zone Anarea adjacent to traffic lanes which shouldfitee Kegm features that

would be potentially hazardous to errant vehicles.

Consultant(s) A person or company appointed Bevietopeto provide expert Ard
technical services.

Contractor Isthe person, legal identity or company nominatBe\biofieto carry
out the works.

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

Constriction Supervision Construction Supervisiaa the responsibility ofleseloperandis to
becarried out by t@@nstruction Engineer arother person appointed
by theDeveloper
Council The relevant municipal organisation within whose boundaries the

Infrastructures to be constructed.

Council Engineer A Qualified Bgineerappointed younciltoreviewand approve designs
and/or inspect works for compliance with the standards sktasutah this

Council ds Pl anni fihp ddpatment ite@otncilthat is responsible for the processing
and administration of planning permits.

C o u n Engiheérimg Department  The department within €&abncilthat is responsible for the review and
where appropriatpproval dihfrastructurein reldbn to engineering
standards. For @@euncilswithin thislanuathe engineering departments
are as follows:

COUNCIL DEPARTMENT

Ararat Rural City Coung Council Services

Ballarat City Council Design and Delivery

Bass Coast Shire Coun| Asset Managente

Baw Baw Shire Council| Infrastructure Planning, Programs anc
Waste

Benalla Rural City Cour Infrastructure Services

Campaspe Shiteuncil | RoadServices Department

VERSION 5.01 Pagel7of260



[
I, M infrastructure design manual

VERSION 5.01

COUNCIL

DEPARTMENT

Central Goldfields Shirg
Council

Engineering Services

Colac Otway Shire Cou

Infrastructure and Services

Corangamite Shire Cou

Assets Planning Unit

East Gippsland Shire
Council

Development Department

Gannawarra Shire Coul

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

Engineering Services

Horsham Rural City
Council

Technical Services

Indigo Shire Council

Infrastructure Services

Latrobe City Council

Infrastructure Development

Macedon Ranges Shire
Council

Engineering Infrastructure and Project
Engineering and Infrastructure

Mansfieldttre Council

Engineering Department

Mitchell Shire Council

Engineering and Infrastructure

Mildura Rural City Cour

Asset Services

Moira Shire Council

Construction and Assets

Moorabool Shire Couna

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

SustainablCommunities and Infrastrud
Department

Southern Grampians Sk
Council

Infrastructure Department
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Design EnginearDesigner

Developgs)

Devel oper ds

Development

Infrastructure

Manual
MUSIC

Qualified Engineer

Road Verge
Superintendent

TMAR
TIAR
WSUD

VERSION 5.01

COUNCIL DEPARTMENT

Strathbogie Shire Coun| Engineering Department

Surf Coast Shire Cound Infrastructure Development

Swan Hill Rural City Engineering Sendgce
Council

Towong Shire Council | Infrastructure Development and Proje

Warrnambool City Cour Technical Services

Wellington Shire Coung Built and Natural Environment

Wodonga City Council | Infrastructure and Sustainability

Yarriambia@&hire Cound Techrual Services

Unless otherwiagreedyCounci) all road and drainage desiyosld
becompletetly aQualified Enginegwhawillhereafter be referred to as
theDesign EnginearDesigner

The person or compahatindertakintpelanddevelopment.

Repr et alt d yer 0 s is Rrefgrablg s8aperintandenvhere

there is a contract betweenDineeloperand theContractorfor the
provision éhfrastructurghat will be vestedCouncil. When there is no
contract in place forthe worlid the e | op er & s wilRlther e s e n
Construction Engineer theDesign Engine&s required by the context.

Refers ttthe carrying out of building, engineering, miréngpeattions
in, over or under land or the making of any material change in the use of a
building or other land".

Refers tohysicalvorks including roads, paths, playground and recreation
equipment, landscaping and drainage systeminginetardation and
treatmerfacilitiesand ancillary assets such as.signs

The Infrastructure Design Manual.

The Model for Urt&tormwatémprovement Conceptualisation (MUSIC) is
a software tool that simulates the behastoumwftrin catchments.

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

The distance between the invert of kerb and taelmeserve boundary.

The appropriately experienced and qualified person appointed by the
Developetocarry out the functions of the Superingsnhdefibed in the

General Conditions of Corithfet2124 or AS4Q@0en there is a coritrac

in place between theveloperand theContractorfor the provision of
Infrastructure that will be ves@aolincil

Traffic Management Assesdregtrt as describeCiaus®.2
Traffic Impact AssessrmRaport as describe€iaus®.2

The integration of urban water cycle management within planning and desi
is known a#/ateiSensitive Urban DesijyisUD
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Clause 3 Engineering Information Requirements

3.1 Objectives

The objectived this Clause is to setthatengineering informatiorCiatcil willnormally expebeveloperso
provide, at a level of detail appropriate to the relevant stage in the planning apgremal process,
Applying for a Planning Scheme Amendment

Submitting a Precinct Structure Plan for review

Submitting Bevelopent Plarfor review

Applying forRlanning Permit

1  Submitting Engineering Plans and Computations

=A =4 =4 =4

At any stage of the planning approval propessp@ication meeting will help to ensure thagradiirtbering
information likely to be requir€dimgil is identified prioratibormal submission or applic&mwrexample, when a
Developerapplies concurrently foPlanning Scheme Amendmamtd aPlanning PermitCounciland the
Developecan agree upon a single coherent set of informatioantscajierpriate to the scale and complexity of
the proposed development.

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

3.2 General Engineering Information Requirements

For all but the smaltd=stelopments, thevelopeshould, where relevant to the proposed devetopiicetie
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

9 existing surface level contours to Australian Height DasmdAFD)e 1; and

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

1 the proposed road layout and hierarchy.

Table 1 Contour Intervals

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

The rmimum umbenf spot levelg
required is one on each corner ¢
allotment and centroid together

arrovg showing direction of flov

Sites <1000m?2
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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
approval process may serveddibcourage appropriate development and to limit the potential for innovative solut
to engineering problems to emerge. The following sections give an indication of the nature and extent of the el
information tHaevelopershould normagiyovidet each stage in the planning approval process.

3.3.1Planning Scheme Amendment

3.3.1.1 General

Unless the Developer has requested tRdarthing Scheme Amendmeéet considered in conjunction with a
Planning PermapplicatiorGouncilwill not normally requhat &raffic Impact Assessment ReddtAR]as
defined in ClausefdhisManuabra Stormwatelmpact Assessment Repf8tAR]as defined in Clauseolthis
Manuabe submitted at this staghdmlanning approval process. The informaitiemeeds for this stage of the
process are set out below.

3.3.1.2 Roads and Traffic

The Developershould, where relevant, enga@eaified Enginedio prepare a preliminary roads and traffic
assessmenthich addresses, at an appropriate level of detaktthadmpanagement of traffic on the internal and
external road networks associated with the jglagiopdeénThe assessment should consider:
9 current and predicted traffic volumes; and
the proposed internal road hierarchy and functions; and
the propesl major road layout and major intersection treatments; and
predevelopment agreements requireasft ttffic management; and
the potential impacts on public transport networks; and
1 any proposed road closures.

= =4 —a A

3.3.1.3 Stormwater

TheDevelopeshould, wherelevantiengage &ualified Engine¢o prepare a preliminary stormwater assessment
which addresses,an appropriate level of détadyrangements for collecting, conveying, storing, and discharging
stormwater from filannedel/elopment and achigwvater quality improvements consistent with established WSUL
principleS he assessment should consider:

M the relevant catchment angatdhment areas; and

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

1 predeveloment agreements required for offsite stormwater management; and

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

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

3.3.14 Flooding

When angubstantial proportiothefland in question may be subject to fluvial or pluvial fiDedeigpéséould

engage Qualified Engineéo prepare and subnfitad Impact RegorsatisfCounciland any relevant floodplain
authority that the proposed developmentaaiede@ut without having any adverse impact on other properties and/c
on the natural environment.

3.3.2 Precinct Structure Plan

The engineering information requiremeRtebéona Structure Plan [PSRiich will be incorporated into the planning
scheme vitheUrban Growth Zone [UGHE specified in the releR&iguidelines.
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WhereCouncilpolicies require thddevelopment Contribution Plan [Di&Pprepared, a functional analysis of the
necessary traffic and stormwater management infrastrugturespack qrovisions, together with an engineering
estimate of the associated costs, should be submitted with the application.

3.3.3Development Plan

3.3.3.1 General

The engineering information requirememsyJetapment Plan [DddE specified in the relevant @mwaeht Plan
Overlay Schedule in the Planning Scheme. In the absence of any more detailed guidance fiosviiapsource, the
should provide sufficient engineering information to validate the frameworkRtandmiot Reurgipplications

are intended to be considered, having regard to the fololairsgsub

3.3.3.2 Roads and Traffic

Councilwill not normally require tiigaffic Impact Assessment Report [TERIefined in Clause 9 ofhisual

be submitted at this stage in the planninglappo®ss.heDevelopeshould, where relevant, eng&yeadified
Engineeto prepararoads and traffic assessmaith addressesadevel of detappropriate theobjectives of

a Development Plathe impact and management of trafficrberttee and external road networks associated with
the planned development. The assessment shoutd consider

9 current and predicted traffic volumes; and

the proposed internal road hierarchy and functions; and

the proposed major road layout and magmtintetreatments; and
predevelopment agreements requiredsite ttiffic management; and
requirements for upgrading external roads and intersections; and
the potential impacts on public transport networks; and

the potential impacts of staged deesip@and

pedestrian and cyclist movements; and

1 any proposed road closures.

= =4 4 -8 -8 -8 -9

3.3.3.3 Stormwater

Councilwill not normally require tisabanwatemmpact Assessment RepfBtARJas defined in Clauseni this
Manuabe submitted at this stage in the planmiogapocessTheDevelopeshould, where relevangage a
Qualified Engineéo prepare a stormwater assessment which addadsses pdtletappropriate theobjectives
of aDevelopment Plathe arrangements for collecting, conveyimyg astdrdischarging stormwater frplarthed
development and achieving water quality improvements consistent with established. VB¢ Bspagsipkas
should consider:

1 the relevant catchment angatdhment areas; and
practicable and satigfgctoutes 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 management; and
appropriate easements and/or drainage relsergesnmecessary; 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 flooding; and
any proposed use of grey water.

= =4 4 48 -8 -8 -2 -2
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3.3.34 Flooding

When ansubstantial proportion of the land in question may be subject to fluvial or pluBavibooksbotlld

engage Qualified Engine¢o prepare and subnfil@d Impact Regdororder to sati€punciland any relevant
floodplain authoriyatt the proposed development can be carried out without having any adverse impact on
properties and/or on the natural environment.

3.3.4Planning Permit

3.34.1 General

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

3.34.2 Roads and Traffic

When any of the circuntgtsdefinedn Clause 9 of tianualply tothe proposed developmeéayncilimay
require thBevelopeto engage &ualified Engine¢o prepare and subailtraffic Impact Assessment Report
[TIARJand/oa Traffic Management Assessment Report [TMBIR}o issuindPéanning Permit

In apropriate casdSpuncilmay insteaattach conditions toRtemnning Permiequirinthatthe reports in question
be prepared and submijitaaito the submission of engineering plans and calculations.

When ndlARor TMARS required, tievelopeshould consider and address the relevant guidelindarmfiahis
For exampl€ouncilwill expect tlidevelopeto demonstrate that the relevant design vehicles can gain access to an
from each allotment without detriment to the safe and convémenit pyaliatroads serving the development.

3.34.3 Stormwater

Wherany of the circumstances defined in Claghidanuabpply tahe proposed developn@atncilmay
require thBevelopetoengage ®ualified Engine&s prepare and sulbm3tormwateimpact Assessment Report
[SIAR]and/ola Stormwater Management Assessment Report [$MéRd issuindPéanning Permit

In appropriate cas€suncilmay insteaattach conditions toRtenning Permiequiringhatthe reports in question
be prepaed and submittedorto the submission of engineering plans and calculations.

When n&lARorSMARS required, tizevelopeshould consider and address the relevant guidelindsnofaihis

For exampl€ouncilwill expect tiZevelopeto demonstethat safe and convenient arrangements can be made for
stormwater collection and conveyance to existing major and minor drainage networks without detriment to th
operation of those networks. Achieving this objective may require tpaightndedelsignificant provision for
onsite stormwater detention, as defined in ClauseM@arafahis

3.344 Flooding

Unless theelevaninformation has been provided earlier in the planning approwéleorecgs®portion of the

land in questioraynbe subject to fluvial or pluvial flabéidgvelopeshoulddentifisuitable building envelopes,
locatedt or abovthe predicted peak flood levels, and provide sufficient informati@outacgatidfgny relevant
floodplain authority thlaése envelopes can be established without detriment to other properties and/or to the n:
environment, and without having any significant impact on flood levels and velocities.

3.4 Engineering Plans and Computations

In addition to any specific requisesetnbut thelanning PermionditionsZouncilwill expect th2evelopeto
demonstrate thhe plans and computations submitted either comply with the technical provisions set out in the r
clauses of thidanual or that exceptions are bewmgpped under the provisioiidause 1.9 of tManualwhich

are designed to accommodate innovative solutions or advances in technology.
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Where the proposed systems or materials do not comply with the existindoenelisiashtutd provide clear
evidence that they will deliver equal or superior performance to established solutions in terms of safety, strengtl
resilience, durability and appearance. Matters to be considered may include, but need not be limited to:

I The eed to respecttablished neighbourhood character

1 Demonstrated compliance with Australian or international standards

9 Tests carried out by registered laboratories under replicable conditions
Record of successful use under similar conditions in other jurisdictions

3.5 Certificdion of Plans of Subdivision

Certification of a Plan of Subdiz@ionlyoccur if the plan of subdivision is in accertlatice requirements of the
planning permaitd anyaccepte&unctional Layout Plan.
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Clause 4 Fees and Contributions

4.1 Engineering Fees

Whe a development involves construction of engineering works, or may potentially impact @poncihe existing
roads and drainage systems, a plan checking and supervision fee may apply. Unless otherwise agreed in writir
will be in accordancth wieSubdivision Aatd will be 3.25% of the value of the works to be tak€onwveal by

If more than one construction inspedieptance of Worlsspection is required (refer Cladeecause the
CouncilEngireerhas been called beftv@vorks are reaftyr inspectian extra fee of $50.00 will apply for the first
additional inspection, $100.00 for the second additional amsp&&BOnfor the third additional inspection, unless
varied by a previoustemiagreement.

4.2 Development Contributions

Development contributions are payments-orkimakewards the provision of infrastructure made by the proponents
of a new development.

ThePlanning and Environment Acialle®is for development contributidoe provided through:
1 A Development Contributions Plan
1 An Infrastructure Contributions Plan
I A Section 173 agreement
1 Planning permit conditions.

Development contributions may be required for road works, drainage, public open space, traffikananageme
community infrastructure or other works that are required as a result of the development.

4.2.1 Drainage infrastructure

Where the existing drainage infrastructure cannot accommodate further development within a particul:
arrangements must belena allow suitalifastructute be providedevelopershould access the policies of the
responsible authorities relating to drainage levies awddokshehdrges to obtain information as to the amount of
any levy or charge applicable inaseh c

To request a contribution from the relevant authority to the proposed drainagPenfrhgianshust, submit a

request in writing, and the assogiates specifications, cost estimates and other relevant documents, prior to
specifiedate each year. The request should detail the proposed contribution of all benefiting parties and the
trigger for the contribution requested. The allocation of funding through the budget process of the authority ir
cannot be guaranteed
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Clause 5 Desgn Requirements

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

Toprovid®evelopersvithclear guidelines regarding the engineering requir€mamtd of

To ensure that new and upgtaftedtructurés of consistent standenabss 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 andGworksnriegislataréobligations

To ensure that conmityiamenity will be improved through development

To ensure that maintenance requirements are considered at the planning and design stages.
To ensure allegant statutory authorities/stakeholders hasgnbeked artdeir requirements considered.

)l
1
1
)l
)l
1 To ensure thatvironmentalblic and employekduring and afigevelopmeis considered
)l
)l
1  To ensure continuity in township / local ghalnactedesired Gpuncil

5.

2 General

Comprehensive design criteria includeédanta¢onvey engineeriaguirements for the internal or external delivery
of desigandconstruction of roads and drain&igstructurewhile considering local conditions and the requirements
of theCouncil

ForDev el oper 0 ss,tiRdpnua movides tha basisdadiexacceptance wbrkduilt bypevelopers
for incorporation intolttimstructuresystems controlled byGbencil The engineering proced3deelopments
including subdivisions, is outlined as a flowchart indlpiedixB: EngineeringAcceptanceProcessfor
DevelopmenjsCouncildoes not guarantheaccuracy @mompleteness of any docymegrirdless of any review
undertaken I§ouncilanditsresponsible officers.

Unless otherwiagreedy Cauncil, engineeringans and documentasiooulde submitted at three stages during
the design process:

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

TheFunctioal Layout Plaprocess is aimed at imprasincpmes and reducing tiesefior approvaldore work
upfronwill often help émsure thatme is saved in the later staljede théunctioal Layout Planshould be
consistent wigmy relevant Precinct Structure Plan or Outline Developimeptr&taasill also ensutieat both
designers ar@€buncil have confidence in proceedinddeaiopment of detailed engineerifemédadape designs
and plans.

The preparationFoictiondlayouPlans isonsidered to be part of afyastice approach to the documenfation
subdivision developments, aret@nmendeslvenwhere there 0 specific requirement on a planning permit.
Functional Layout Plan(s) should skagirsdlering elements which may initecéhe dimensions of the plan of
subdivision, the ftiogality of ciinfrastructure, the achievementotaptable landscaped area preékervation

of prescribed features on the site.
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Once~unctional Layout Plangse beeapproved, the subdivisagout and infrastructure ssbouldedeliverd

in accordance with the appuaexi Howevetheseglan(sdonotconstituta definitive statement of all construction
requirements. Detailed engineeringopdarde this informatidpproval does rrepresengitherconsent to the
omission affrastructure that is not showhebanctional Layout Plarikefinalapprovaidf itemshat are incidental

to fixing dimensions orpthe of subdivision or drawn only parpiese of clarity.

5.3 ChecklistandAuditing

The detailed checklists ageéd to thidanualprovide designers with documentation to demonstrate that the
requirements of tAeuncilhave been satisfied. Designeexpeetetb sign off the relevant checklists, to verify that
the specified criteria have been met.

ForDevelopes, hese checklists form an integral part of each submission of documentation, and provide the ba
fasttrackingacceptance€ouncils to check authenticity, will randomly undertake audits of submitted checklis
Consultantgroviding reliable dkists will be ranked accordingly and attract less auditing. Others may experier
delays in theeviewprocess due to increased rates of auditing.

Wherdevelopesubmissions are accompanied by completed cBezklistsc i | 6 s En gineedetr i ng
spend time checking quality or minor documentation details, and will therefore be able to review document:
significantly shorter time.

Wherdevelopesubmissions are not accompanied by completed checklists, or where auditing hasosisown that pi
checklists have not been reliably conletedn c i | d s En g i wildhave ro omion bogrgviaw theme n t
submission in greater dptail to approvdlhis may include a chadfclesign details and quality of documentation
against the ebklisteind requests for further information

5.4 Devel operds Representatives

TheDevelopeis responsible targamgsuitably qualified and experienced petsdasigin, construct, or supervise
the construction of roads and draivieegggructurdor pivate lanBevelopmertb the satisfaction of@oeincil
Councilwill expect thgevelopetoensure that these persons:

9 Possess a professional indemnity insurance policy that covers design, constructioraaddrsipeegision
provision for a rii@um possible claiomsidered adequateCloyincilhaving regard to the nature and extent of
the development in question

1 Do not have pecuniary intevdtheither th®evelopemrthe Contractor unless independent certification is
providethy a thirgarty acceptableQouncil

Unless otherwiagreedy Council all subdivision road and drantegjgnshoulde undertaken byQaalified
Engineerwhowillhereafter be referred to aBésign Engine@rDesigner

Unless otherwizgreedy theCouncil theConstruction Supervisiafall subdivision road drainagesorkshould
be undertaken bQaalified Engineahowillhereafter be referred to a€dmestruction Engineer

While it is generally preferred th&tedign Engineeaandthe Canstruction Enginedoe the same person, the
Developemaydecidenot to utilize this arrangement. All paitiesemployed at the expense Dietreloper

For the purpose of Manualin all matters relating to the design andelesigihthe dvelopment roads, drainage
and landscaping worksPisgign Engineavillbe deemedtobeihe ve |l oper 6 s. Represent at

For the purpose of M#uglin all matters relating to the construction and handover of the development roads, drai
and landsaping works, tBaperintendenwillboe deemedtobefhe ve |l oper 6 s. Represent at i
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5.5 PreDesign Site Inspection
Unless otherwise agrequfedesign site inspectstiouldemadeorior to any detailed design work commencing.

TheDesign Engineahoulglan to conduatseparatgredesign site inspectidgtha representative frém unci | 8 s
Engineering Departmentdiscusgechnicaksues and requirements for the site and surrounds.

5.6 Caoordinationof Worksby Developers

TheDevelopeor theidesignateepresentativéll be responsible for coordiraitimarks to be undertaken as part

of theDevelopmentThese will typicalhlude roads, drainage, whiterhydrants, fire pluggsyerage, power,
teecommunicatiorgas, landscaping, and otées as required by the planning permit. The design, documentation
and installation ofiaftastructureequired to service the developmeniccomplyvith the criteria, specifications

and instruction§the relevant authority

Unless otherwiagreedy Counci) servicalignments Developmentshoulccomplywith the requirements of the
"Code of Practiclanagement of Infrastructure in Road Rasdrot®er relevant regulatiocods established
pursuartb theRoad Management Act

Engineeringlanacceptanci®r the construction of roads and draillagebe granted untihaster services plan

has been provided shottieglignments and structures of all senvitése location of all street frkeSeveloper

or their representatiiébe responsible for prowgdifigient information on the master services plan to identify potentia
clashes of services, andetermirntbe clearance between these services where they cross. Footpath alignments ¢
kerb crossings should be showmeanaster services plan, as should proposed landscaping features such as trees
irrigation systems.

5.7 Variatiorfrom Design Guidelines

Anyproposal to deviate fronmMhauabuidelines at any stage of the slokicbe submittedithfullsupporting
reasongo,andbeaccepteth writinghC ounci | 8 s En g i pnic tehecomnienceneeptiedmrelevane n t
work. ThBesign Engineavill beentirelyesponsible for tnetcomesf any suatheviation

TheDesign Engineés responsible foriesvinganyplanning permit conditidagermingwhether any engineering
acceptander design variation requires an amendment to the Planning Permit conditiog raand @pieagon
tobelodgedwtho unci | 6 s P darplannigernit arpeadmentrifereqtired.

Note
Variationacceptetbr some subdivisionBevelopmentsay not be acceptedother current or future proposals.
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5.8 Documentso be Submitted

Unless otherwise agree@dwncil engineeringlans and documentasiomldbe submitted at three separate stages

during the design process, in accordance with the followirylsewiolesigns are prepare@duncilstaff

members, tHevel of detaitovide@dndanyspecific requiremesit®ulde agreedithCouncilprior to the design

commencingput the designrofids and drainagfeouldcomply with the guidelines settbetfiollowing sections.
5.8.1 Approval ofunctionalLayoutSubmissio

Councilwill expetheDesign Engined¢o submjireliminargngineeringplaesCounci | s Engi neer i
for revieywandto identify angngineering assumptions specific to the proposed development. This shbmission ca
lodgedefore or after an application for planning permiMesi@2aiencilsprefer to have thgdans submitted in

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

In considering whether to approverantipnal layout submiss@asncilwill take into account the requirements of
thisMarual relevargeneral engineering principles, the planning permit conditions and all other information collate
the siteCouncilwill expechéDesign Engine¢o provideufficierdata on the proposed roads, drainage and parking
for the developmém enableeview andpproval dfiefunctional layout

Road Design:

The road layout and parking gtensd shaw

Layoubf roads and allotmeintsluding the road hierarchy and estimated traffic volumes.
Nominatedarriagewayidth§measuredetwernkerb invertsnd road reserve widths
Typical road reserve cgestions

Conceptual layout of proposed intersections internal and external to the development
Carparkindayout plaim accordance with the requirementdvidribheand the PlanniBgheme
Vehicle turning movement planGta&z12.3.8

=A =/ =4 =4 =4 =4 =4

Details of any staging of the development and impact on the road network.
Drainagdesign:

The overall drainage strattans should show
Total catchment area, nominatezhgiiment areas aoekfficient of runoff for eackcatthment
Layout of proposed drainage systems with approximate sizes of trunk drainage (not final pipe sizes)
Natural surface contour lines fdHbe

1% AERood levels where applicable

Nominated drainage discharge point and any treatment concepts
Existing drainage services and proposed connection points to existidgvatapfatmes

)l

)l

)l

1

1  Nominated overland flow foat %AEPstorm events

)l

)l

1 Details of any staging of the development and impact on thewlaainage ne
)l

Details afonceptud/SUsizing and layout.

Not albf these requiremenitibe applicabte smalDevelopments
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Thesubmission shotlel accompanied by a brief report outlining key engineering issues and their proposed treat
and bya comifeted checklist as foundAppendixC. Council Review ChecklistsConnectivity to existing
Infrastructureshould be demonstrated, as should relevant social and community linkages.

Any traffic management stragqgired bgouncikhould be submitted with the requastfoval of functional layout
(refer t&€Clause PThe road safety audit team should be nomi@ated toc i | 6 s Engi atthigtime ng D
for their consideoat (refeClaus 10).

Orce thdunctional laychdas been approyéaeDesignEngineecanundertakdetailed design with confidence that
theimproposedtrategies are acceptab{otancil

5.8.2 DetailedesignSubmission

Oncethe functional layduais beempproveddesign work should be carried through tdcecompiete stagm
consultation with VicRoads where apprapdéte, relevant documentatidmmitted t@ounci | 6 s Engi
Departmerfor revieviDetailed damapproval may be granted subject to minor amelfisignafitant amendments
arerequiredhe relevant plans and desighsormally have be resubmitted for approval.

In considering whether to approve diégaipdocumentatio@ouncilwilltake into accouhe requiremenafthis
Manualrelevargeneral engineering principles, the planning permit conditions and all other information collated fr
site,the requirements of any relevant Precinct StructureaPtaptédaunctiondlayout Planservice authgrit
requiremengndother relevant factors

Unless otherwise agree@dwynci] one(l) hardcopy set and one (1) electedpicdraft plans and specifiGtion
shoulde submitteid Councilfor comment, prior to lodginigdiésagn plans and specificatioresviewThehard
copy set of plaisso be unbound athecopies of the specificationwdre boun@ompleted checklists as found in
AppendixC: Council Review Checklistisouldaccompany this submission.

Documentatioshouldbe prepared in accordandit Appendi x D: Checklists and
Representativesind include a master serviced pigolanshould, so far as reasonably practitedviethe overall

layout of adiisting and proposedvices within the limit of workgldrsboulddentify potenti@dshes of services
anddemonstrate that appropriate cleansifickeachieved. Individual cables for electrical, telecommunication and
similar s@icesre not required to be delindatiédhay be shown as a single line representing the alignment of trenche
The location fife hydrants, fire pliseet lights, sghations, pump statiarg] similar iteraBoulde shown on

the master saygB plartpgether withajor landscaping features.

CouncilwillexpectheDesign Enginedo provide hydraulic calculations shoethsgrfaceand underground flows
into and out of thérainage system dunmngjor and minor storm events Qlkfiese 16 and pavement design
computations, including relevant Californian Bearing Ratio (CBR) results from laboratory analysis of soil sample

For infrastructure that will be ves@ulnTilor is located adjacemtor abuttingouncilinfrastructur&€ouncil
property or reserve or P@gaen Spage Certificate of Compliance for DesignCantifi@ate of Compliance for
Constructionrequired for the following infrastructureoitstngcted as a part aflas/isiodevelopment:

Retaining walls along property bouridar@s high);
Entrance structures;

Gazebos;

Bridges;

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

= =4 =4 =4 -

Incertaircircumstances, Building Pemmaisbe required,vesll as Certificate€Compliance.
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Quality Assurance sections of the spec#ieatidas a minimyrist witness points and hold points as nominated in
Appendix E: List of Cocihinspections TheCouncilmaychoose to lrepresented specific hold paitiiat relate
to roads and drainage construction and documentation should reflect this.

Any Road Safety Audit requir€dimcilshould be submitted with the requasstaiited desigipproval.

Afterreviebyth&Counci | 6 s En g i,one setrof plarg anD sppcdisatibireeraturned to Besign
Engineerwith masgps or comments regarding any required amendments.

5.8.3 Final Design Submission

Oncedetailed desigmpproval has been receivedgr@srk should be carried through to conmipletiosultation
with VicRoads where appropaiadthe final design documentation suliofitedu nci | 6 s Engi neer i
for review.

TheDesign Engineahould, unless otherwise specifi@olimgl, providéhreg3) hardcopies and one (1) electronic
copy othe final design plans and specifitatibd/So unci | 8 s E n g i witkeaecoveringdettdd eeqiifgingt me
thatthe documentaticompés fullyith the guidelines of Masiual exept foany agreedariations. An additional

set of hardcopy plahsulde provided if landscaping is to be incorporated into the déMelapthenpy sets of

plans are to be unbound and all copies of the specification are to be bound.

Prior tasalingthe Statement of Compliance for any sub@Gwigiciivill expetheDesign Enginedo submian
estimate of the full cost of all road and drainage construction works, in order to establish the prescribed checkin

Councilcannoguarantee ¢dihough checking of all calculations and desightasdaisgn Engineeubmitting the
documentis entirely responsible for enghamglesigns and specifications comply Wtdmtledrequirements
relevant Australian standards and relevastalecahd federal government legislation.

Final design approval does not relieDevdlepenf responsibility fectifying errors and omissions that become
evident during construciidinerehe engineeripdans and/or calculations have been tulgjgeificant revision
following approval ofdasignamendedrawingshoulde resubmittédCouncilforreviewCouncil will expelit a
revisionso be documentedhis can be achieved thrGubbre appropriate) the use of revisionaciduaslling

within the title block, prowitiettycan benaintained on the drawings. Wiaeity would be compromSedncil

will consider accepsirgarate documentation of revisions

Approvabf design drawirigsurrent for two (2) years onlyhieathate of that approval. If the engineering works have
not substantially commenced within-fyfeatweriod,tteo u nci | 6 s E n g i nmgrequiie that reldsed a r t
engineering drawings and construction specification be subwigtied for

Shoud the Plan of Subdivision be alftezdhé-inalDesigrapprovatheDesign Engineewill be responsible for
resubntingthe Certifigelan (as amended) together with anesgileeering drawing€oainciforreview

Oncdinal design apprdvatbeen grantedne (1) copy of stamaedsigned plans and specificatidbe returned
to theDesign EngineefFinal design approval should be resefeegonstruction commendeendering of works
prior tahereceipt of final design appvalliaé undertaken solely abtleev e | wsk.er 8 s

The issue of a planning permit and approval of Final Design does not constitute consent to undertake works witt
road reserves under the management and respo@sibiiitjlasfVicRoads.
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Clause 6 Documerdtion

6.1 Objectives
The objectives of these documentation 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 dGosurmcasseissstd uctedd record
6.2 General Requirements

Counci |l ds Engiwlecmalarangdéddar pndertakertieerregistration, storage and maintenance of
engineering plans in hardaongior electroriarmat.

In addition to thid| Councilsoperateslectronidata managemesyistera for all correspondence to and from the
organisation, including plans. Letters, forms, certificates and minor reports (generally up to 20 pages) that are
are transferred to electronic format by its recordsriéparéveninless otherwise agreeddayncilmajor reports

and all plans larger thashild normablg submitted iothelectronic and hardcopy format.

Councid s Engi ne ershoulghe &eisedhdietinstallation dates ofaurtkiorisMajorTraffic Control
Item to enable advice to be forwarded to VicRoads within 30 calendar days of enacting VicRoads delegation.

6.3 Plans

Unless otherwiagreedyCounci] planshoulde prepared as outlined in the following Sgotioeg will expect
electronic submissions of ptanes such thabrmateproduction from the electronic fitkivelh hardcopy that is
an exact duplicatenéquivalertardcopy submission.

6.3.1 Sheet Size

Councilwill expect plansb® submitted on Al or A3 stietsomply with Australian Standard AS1100 Part 3.

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

Development Platmouldjenerally be submitted8sheetas a minimui@ouncilamay requireeDelopment Plans
to be submitted on Al sheetsale 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
Drainge Plans 1:1000

Detailed design final desigiansandas constructeshdplansshoulde submitted on Al sheets with the following
scales:

Layout Plans 1:500

Longitudinal SectioHsrizontdl:500Vertical:50
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Cross Sections Horizontal 1 in 1®&@tical 1:50 or1D0
Intersection Plans 1:200 or 1:100
Details 1:10 or 1:25

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

6.3.3 Datum

Unless otherwise agree@dmyncil levelshoulderelatedo Australian Height DatAL). Ransshouldhominate

a minimum of two (2) permanent surveyRviaulgsafsl their respective numbers/identification, and any temporary
benchmark3 (B Mielsvant to the wolkerat is not possible to nominate two surveyOoankdmayagree to

accepthe use of only one survey mark.

In order to comply with the requirements of regulation 15(@Yeyfinige(Cadastral Surveys) Regulatigns 2005
subdivisioplans must nominate all the permanent survey marks created, and their respdetiticatiobhers/

Road chainagskBouldcommence at clearly designated and identifiable fmrati@ted on the plans

6.3.4 Standard Details

All construction detslilsuld, so far as reasonably practicabfdy with 0 u n standa@ grawings. Wherdalpec
structures or modifications to standard drawings ar€oenpailed] expedetails dheworkgobe submitted with
the detailed construction pladstiited desigipproval.

6.3.5 Drawing Numbers

Plans should generally reference planningyrebmit. This planning permit nahdedde clearly 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 preparedifdnithmequirddan numbeere not requiréat
subdivision amkvelopments

6.4 Specifications

Project specifications should ensure that all works are undertakennalrmgeirements, and that there will be
no outstanding liabilities when the projects areverrateztbmpletion.

Councilwill expect specifications for contracted works to include a quality section nominating minimum hold pc
witness points, including as a minimum, those inspections nppieatkx En List of Cocihinspections

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

9 Concrete structures generally 80 years

i1 Bridges
o] Concrete 100 years
o] Steel 80 years
o] Timber 50 years
9 Buildings/structures 50 years

1 Road pavements See Clausk2.7of thisManual
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6.5 Standard Drawings

Council will expectiresign Engine¢épadoptletails shown tireC o u n standai@ drawinge far as reasonably
practicabldHowever, whisdandardnfrastructurés considered highly desirable across the municipalities, standard
drawingshoulanly be used where the item/structure and application isstandaterethe standard drawings are

not to be used in lieu of responsibly engineered and detailed structures. Where the standard drawings are not c
appropriate fany particulapplication, variations from the standardiumuéde fullyccumented to the satisfaction

of theCouncil Crosseferencing standard drawings with variations made by note will only be atvepted wher
variations are considered mindhedlidections are clear.

Standard drawings are availadfgendix F: Standard Drawings

TheDesign Engineds responsible for ensutiagthe standard drawing used is correct for the applatadidd and
consuwvithCounci | 8s Engiwhereatdassay. Depart ment

6.6 Informatiorto be shownon Plans

TheDesign Engineés responsible for ensuring that information on plans is shown in sufficient detail to enable wc
be constructed in accordanceheidesign intent and to the satisfactionGufutheil Information shown aangl
shouldnclude, but is not necessarily limited to, those itemMppstedixDC h ec k|l i st s and For ms
Representatives
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Clause 7 Construction Phase

7.1 Objectives
The objectives of these construction requireneetssare that

1 the works am®nstructesbthat they fulfil the purpose for which they were intended
1 longterm maintenance requirements are considered

1 there is no detrimental effect on other existing assets in the locality

1 the works are safe, both during and after constrdiction

1 environmental impacts are minjinetediuring and after construction.

7.2 Commencemewt Constructiorior Developers

Constructishouldhot commence u@iiluncilhas grantefthaldesigrapproveand where a subdivision is involved,
the Plan of Subidion has been certiffaay premature commencement ofuiltidksvholly atthee v e | is.er 6 s

Councilwill expect tli@nstruction EnginenotifCounci | 8 s En g i atleastthieewgprkilgelgys r t r
before construction is schedutedirtmencley submittinthe following documents:

M 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 prayisandingheasures to protsiirmwater quahiydpreventhe

spread of noxious weeds.
1 Copy o€onsat for Works witiRoad Reserves

1 Copy of relevant insurance certificates.

Thelntention to Commence Constrimtiomay be found\ppendixC. Council Review Checklists
7.3 Public Liability Insurances

Councilwill expecontractoengaged on development works within the nydateiatiut Public Liability Insurance
to the minimum value of $10 patidio ensure that the poBpgcifically inderesCouncilfrom all claims arising
from the execution of the works.

7.4 Construction Supervisidar Developers

TheConstruction Engineappointed by tBevelopewill be responsibledoperviagthe costruction of all roads

and drains withirDavelopmerdnd for ensuring that these items of infrastructure meet the reqQwenehts of
and of thislanualNeitheCounci | 6 s E n g i norearymiembgr oflhatgepartmemecart be responsible
for these functions. All correspondence during the defects liability period will b&dpegtedridahd, in the
absence of a Superintendent, @otistruction Engineer
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Councilwill expedhefi R e ¢ d’restartvef e tto be gignedll réevant partieprior to the commencement of
works, for dllevelopmentmvolving the constructidnfafstructureo bevested iouncil

TheCouncilEngineeoran officer nominated byQbencil Engineewillinspect the works at critical milestade

maydo saat witness points to ensure that the works are constructed in acobmlanudeegitiements and the
approved pla@ouncil will expeoe Construction Engine¢o contactheCounci | 6 s Engitoeerin
arrange for jointpestions at each hold point relating to road and drainage toretuisébmwitness points as
detailed iAppendix E: List of Cocihlnspectionsandtobe present at all joint inspections.

Councilwill epect th€onstruction Enginetw givea | east 48 hour s €ouncilEhgineee wh e
or an officer nominated bg thecil Engineg¢oattend a construction inspection at a hold point or witness point, unles
otherwisprovideavithin tsiManual

Whileas much guidance and assistance as possilpeowitldxdn site tassist th€onstruction EnginegZouncil
cannogive &ontractoml direct instruction regarding the works

7.5 Acceptancef Worksfor Developers

When the workave beecompletedheConstruction Engine& responsible for arranfpniper acceptance by

Council Acceptancgill be subjectttoetimely provision of the documentation, and compliance with the procedure
detailed in thidanualCouncilreserves thight not to accept works if other construction activities,filling,as lot
installation of utility services or provision of street lighting, have not been completed.

TheConstruction Engine&r responsible for arranfging joint inspection ofatbeks to be made, together with the
CouncilEngineerr an officer nominated byCtiencil Enginegand theContractor TheDevelopeshould be
invited to attend. The purposeinstiextion Wik to identify any outstanding items or minoodedéectsiing, and

to determine whettieworkshave beenompleted to tl2o u n satisfaétiesothat they may be accepted into

C o u n askel systemSouncilwill expecheConstruction Engine¢n notify them at least one week prior to any
Accepaince of Workspectigrprovidingletailedperation and maintenance manubifdstructuresuch as

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

Training dfouncilstaffresponible for operations and maintenamcée requiréat specifimfrastructureSuch
training will be undertaken, at the codbev&h@perduring or prior to Aeeeptance of Worlsspection.

The Construction Engineshouldensurehat all workeave beeoompleted in accordance with the approved plans,
prior to calling for the joint inspection (PgdpenalixC. Council Review CheckligtsThe whole sgboulde

presenteith a tidy manner, includlhggquired reinstatement of existing surfaces, erection of all signhs and street light
Pump stations may be commisslariad the inspectitreets should be swept prior to the final inspection.

Subsequent to theceptance of Worksspectiontlize v e | o p e r 0 s is Rsp@sildedoenarthgiotthe v e
Council

1 Certification that the works have been completed in accordance with the docunrentewedaridusly
approved bWyouncil(Checklist founddippendixC. Council Review Checkligts

T 0As Construct edd ,dnrelecivonic fprsnat compatibewithcnodgsyt isagementt
systemand in AutoCAD format

Operation and Maintenance (O&M) Maralbtel&ramhfrastructue.

Asset Record Shets all asset classes including roads, drainage, lighting, street trees, playgrounds, irrig;
systems, structures, landscaping etc.

Following the inspection, and after receipt of theeabomed documentatiorCthuncilwil forward a letter to the
Devel oper 0s adAsnpfC e s a ActeptbnsewoBWorkshus indicating that physical works have been
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completed and are of sufficient standard that they may be incorpofaiediimasiset system. The Leatfer
Acceptance may include a list of minor. Gefeatsiwill expect such defectsetoorrected within one month of the
inspection, suchother pericas may beominatenh this letter.

Council ds Engiwilosvard ancgpy @ Eepeaof Accaganttethe Planning Department.
Satisfactory site inspection and isslLettdraof Acceptaims@ot to be taken as enginesvimgenfora Statement

of Compliance to be issued for the development. It is only one step in thEGtqikaneet grocess, as there may
be other engineering conditions on the planning permit to be addressed.

7.6 As Constructednformation

Following the completion of civil works in a subdieisttopaneids Constructgidformatioshoulde prepared

by a registered survegnd/or &ualified EnginesCouncilwill expect theplangobe endorsday representatives

of theDevelopeand th&€ontractoandsubmittetbCounci | 6 s En g i pniar ® lodgingga refuest farr t m
Statement of Commiia.

Plansshoulde prepared in accordanceApjtendix D: Checkigsand Forms fddevelopds Representatives

For work constructed 6o u n itierhad works departmentl,&s CénstructeBlansshouldbe prepared in
accordance withppendix D: Checklss and Forms foDevelopds Representativeand signed off by the
ConstructiorEngineer

Selection Tablea)s hows t hose Councils which require drain
Format

Selection Table.ga)Dr ai nage O0As Constructeddé Requi

Councils Requiring O0A
Informatiorio Be provided in D Spec format

Ballarat City Council

Bass Coast Shire Council

Baw Ba Shir€Council

Central Goldfields Shire

Colac Otway Sh@euncil

Glenelg Shire Council

Greater Shepparton City Council.

Hepburn Shire Council

Latrobe City Council

Macedon Ranges Shire Council

Moorabool Shire Council

Mount Alexander Shire Council

Rural City of Wangar&ancil
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Councils Requiring O0A
Informatiorto Be provided in D Spec format

South Gippsland Shire Council.

Southern Grampians Shire Council

Strathbogie Shire Council.

Surf Coast Shire Council

Warrnambool City Council

Yarriambia&hire Council

The Councilisted in Selection Tab&b)requirdi #Constructepglansto be provided in AutoCAD electronic format
to GDA 94 spatial coordinates for translation int

Selection Tablé.gb)Speci fi ¢ OAsquitrnemtst ruct edod Re

Councils RequiringutoCAD electronic format
Ararat Rural City Council

Ballarat City Council (MGA Zone 54)

Bass Coast Shire Coy&illA 94)

Baw Baw Shi@ouncil

Campaspe Shire Council (GDA 94)

Central Goldfields Shioeincil

Glenelg idre Council

Greater Geelong City Council

Golden Plains Shire Council

Hepburn Shire Council

Horsham Rural City Council

Latrobe City Couli®iiGA94 Zone 55)

Mildura Rural City Council

Mount Alexander Shire Council

Moyne Shire Council

Murrindindin8e Council.

Pyrenees Shire Council

Southern Grampians Shire Council
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Councils RequiringutoCAD electronic format

Surf Coast Shire Council

Swan Hill Rural City Council

Warrnambool City Council

Wellington Shigauncil.

Yarriambia&hire Council

7.7 Statemenof Compliance

TheConstructiorEngineeshouldirect the request for issue of Statement of Complia@ae tothe i | 6 s Pl a
Departmentwhich willinturnreq@estu nci | 8 s E n g i for adgicgéfer whppPralilB:&ngineseng t
Acceptancdrocesdor Developmenis

Where requiretetsigned Defects Liability Agreement should be lodged with, or prior to, the request for Staten
Compliance (reterClauses.3.

Whersatisfied that alhgineeringonditions on the planning peangtbeenoompliedwitBbounci | 6 s Engi
Departmenwilladvisscounci | 6 s P dhatit has mp olijeetipiesstenobStatement of Compliance.

Council ds Pl amllwheregppisaeakconfimeation frafitRoads and other referral authorities
that there are objections to the issuesthtemerdf Compliance

Prior to consenting toSketement of Complia@myncid s En gi n e e r wilmeguirdDat fhdoliowimge n t
actims be completed

1 Allengineering and landscape works have radtedCompletion, @ouncilhas acceptedmndforthe
uncompleted warks

1 Congructiorsupervision fe@s accordance with Clause 5 dbuhbdivision (Permit and Certification Fees)
Regulations 20@6urrently to the value of 2.5% of the total estimated cost of constructing trerevorks whicl
subject to supervisiomye been paid

1 Anynonstandard public lighting fegsiredn accordance wilte provisions thisManualor the Rnning
Permihave been pdisheresuchfees apply, a public lighting plan approved by the current SergtlteuRtovider
also be submitjed

T AAs c o mweveydata ane asset informatjoired by the provisionkisgiflanuahave been subniitte
in electronic formtaigether witther documentation required by the Planning Permit

Completebhspection and Test Plenge been submitted
Certificates of Complidranee been provided any structural works

Reportsmaintenance plans and ditrmentation required by the Plannindh&esrbgen submitted

= =/ =4 =4

Anyrequirednaintenance borfdsthe infrastructuieere been paid
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7.8 Locating Underground Assets

Any person or organisation that owns underground assets including pipes arespabkabiligdaty of care
to ensure that information about the location of these services is easily available for people intending to u
excavation activities.

People who represent a company responsible for any excavation work gls baneta thdgate underground
services or assets that are in the vicinity of the dig site, and then find and expose them before excavating near
them.

The duty of care is:

1 To protect workers and the public from serious injury due tofrenruptiesground asset such as a natural
gas pipe, high voltage electricity cable, petroleum or industrial gas pipe. Any damage to these assets can ¢
serious damage to structures and potential injury to many people.

1 To minimise the potentialémmage and loss of service due to damage or rsythessdts. Extensive
networks can be closed down for long periods with serious consequences of disruption and incurring pena
repair and replacement costs can also be very expensive.

Thepreferred method of obtaining information about the location of undergroubthhBeftsésYtba Bigvice.

Not all services are covered by the Dial Before You Dig service. In particular, the underground drainage servic
by some&Councilsand assets belonging to some service authoriteg not be covered. In such instances, the
Counciland service authoritiemncerned should be contacted for information as to the location of their undergro
assets.

Features of the Dial Before Yoemigesare:

1 Itis often the only method used by people intending to carry out excavation works when searching for inf
about the location of underground pipes and cables at a proposed dig site.
It is referred to in publicationdfftakSafe VicimandEnergy Safe Vict@iabest practice.

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

9 Its overall purpose isdacate and promote the importance of safe digging practices to the excavation comm
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 tHenwmed Sd@om.aupr by phoninfl00
Customer details and the proposed area of the dig site will be sent to all asset owners registered with Di
You Dig in that area and information pritivimiedlirectly by the asset owner within two working days for
excavation works. This may take up to 10 working days for planning and design requests.

TheDial Before You Sgrvice Guidelines for Victotiane the responsibilities of all underground asset owners to
register assets and provide information whetedegund also the responsibilities of people intending to undertake
excavation work to obtain information about underground assets in thlireasaie work practicesséhe
guidelines can be obtained from:

(http://www.1100.com.au/Aboutusé&andelinesforVictoria.aspx)
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7.9 CCTV Verification of Underground Drainage Assets

7.9.1 General Requirements
RecenCCTWerificatiorsf newly constructed stormaiizrs have identified unacceptable defects and features that
canshorten the life of the agmdfor lead to operational probleansigh egoing maintenance costs.

TheCouncit listed in Selection Table Wil.2xpedhéDevelopetoarrange for CCTV verification of all underground
drainage assets to be handed abhemiandto supply theesultof that verificatitmCouncilat the time specified
in that Selection Tedobe irthe format specified in Appéehdix

Selection Table.9.1Councils Requiring CCTV Verification of Underground Drainage Assets

Prior to Asphalting of Pavemer] Priac to the Statement (¢
Compliance Being Issued

Baw Baw Shire Council Ballarat City Council

Campaspe Shire Council Glenelg Shire Council.

Greater Geelong City Council | Hepburn Shire Council

Greater Shepparton City Coun{ Wangaratta Rural City Cour

Larobe City Council Wodonga City Council

Surf Coast Shire Council

Warrnambool City Council.

Councilwill expeché cost of CCTV verificatiba borne by tibeveloper

7.9.2 Technical Requirements

Councilwill expedl underground drainage liad® clear of debris and sediment prior to CCTV inspections being
undertakerandCCTWerificationonducted in accordance with the dDorahtit Inspection Reporting Code of
Australia WSApPGblished by thi¢ater Services Association of Australia (WSAA).

Councilwill exped@CTV inspectdshave obtained leash Statement of AttainmeNWP331A Perform conduit
condition evaluation based/8A0Sogether witlecognised qualifications in

9 occupational health and sadaty
M1 traffic contrand
1 corfined space entry

Councilwill expect the camera and scaimeetahe requirements of W3#aefects found during the verification

to be scored in accordance with Appeati/BA0S5toring of Defects and the Preliminary Grading of Apparent
Condtion of Stormwater Dradumfirmatiahat the specifipgbe material, size and diassbeen usgdnd thall
componentsave been correctligned and connectedn essential parthefacceptancef works based 6TV
inspections
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Problems¢hat have been identified in the past include pipes cracked due to excessive compaction loadings du
laying process, damaged pipe ends due to poor handling, poorly jointed segments with inordinate gaps and/or
rubber rings and damageedifting holes or unplugged lifting holes. Inspectiansetertly installed vetiduld

look for any evidence of debcts and ensure teaen when rattracting formal defect scaheyare noted and

brought to the attentio@ of u n Engiheérmg Department

Councidill normally accept tramsflyofsectioawitha structural grading of 1 and a service grhdinddefective
sectionsvill requireeplaceentor repaiby techniques acceptabt@aiancils Engineering Departmekcceptable
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 Pedahauee that lifrastructurétems to be veste€iuncihavebeen
constructed © o u n stantlatélandare suitable for their intequegoseand that the health aafdtyof the
community and usisraot compromised by delays iyingatdrks resulting from defects.

8.2 General

A Defects Liability Pevidthpply to aouncilinfrastructureconstructed [Bevelopersandwillcoverany fault,
deficiency or inadaqy of the works from defective design, workmanship or materials.

During the Defects Liability Peridglotivecilwillcarry out operational maintenance in accordance with its normal
practice, unless specified otherwideeVélepewillbe held respobk for all maintenance costs arising from design
error, defective workmanship and/or defective materials.

8.3 Commencemeif Defects Liability Period

The Defects Liability Pesitidommence from thete oAcceptance of Works the issue @ouncilof he title(s)
for roads created within the Plan of Sub@hisi@ouncilis then deeméadl becomthe Road Managgerdetthe
Road Management)Aghichever is the later.

Unless specified otherwise on the planning permit, the Defects Liatdlitassmiethfer than landscaping assets
to be vested@ounciwillbe 12 monthsandscapirapd WSUBssets will have a Defect Liability Period of 24 months.

If morethan 8 weeklsaveelapsed between theceptance of Workiaspection and the issfieStatement of
Complianc€ounciimay request that a formal handover meeting be held prior to commencement of the Defects L
Period to review and amend any outstanding minor digettsitsitbspecific issues.

Prior to the issue of aedt&int of Complian€eunciimay requitbeDevelopetoenter into an agreementtingtim
regardintheir respectivesponsibilities fbemaintenance and correctidefettarising frofiaultyworkmanship
or materials during this period

8.4 Guaranteef Work

Councilwill expect thRevelopeto lodgea Guarantee of Work Witluncilprior to the issueaStatement of
Compliance. The guarantedakethe form of bank guaratugsh no expiry dat)eque or cash and may be used
fortherectificén of any and all design and construction\Gfextsa cheque is lodged, the guandiaaly be
consideretb bereceived after the bank has cleared the cheque.

Councilwill expet¢heguaranteto befor aminimunof 5% of the total cost of radrdénage and hard landscaping,
withthe calculated amdogihghased on the priced Bill of Quaraiitsdre lodged with tBeuncilfor the term of
the Defects Liability Period. If differing periods are nominatedrifradtfigcenttheDevelopemay choose to
lodge individual bank guarantees, or a single bank guarantee for the iwlpiestimount

The guarantee for soft landscsipoudbe a percentagéthe replacement castagreed by the parties.

The guarantedllbe releagkat the termination of the Defects Liability Period, subject to the satisfactory completi
defect rectification works requi@sbbynci | 6 s Engi.neering Department
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The Guarantee of Works as deshabsioes not pertainsiechbonding of minotstanding works or defects as
may becceptelyCouncifrom time to time.

In the event that damage to infrastructure occurs during the defruistipeZardractorcan prove, to the
satisfaction @ouncil that this is not the result of defectikmanshifouncilwill be responsible for the carrying
out the repairs at its costfamdcovering the cost from those who caused the damage.

8.5 Bondingof OutstandingVorks

Council will normally consider barfdingstandirgivilworks only as atlassort due to the problems experienced
with the administration of bondsetjueninsufficiency of bonds to covésttdecost of theorks and the length of
time taken for the works to be completed.

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

Councilwill expedhe bondo be fo$5,00@xcludingsST or 1.5 times the estimated cost of completing the works,
whichever is the greaadtotake the form of cashlbank guarant@dth no expiry date

Ifbondedvorks are not completed within 12 months, unless otherwise agreeddoumdiingydreange fahe
works to bearried o@tndmeetllcoss, includinthoseof syervisingnd administeritige workgrom the bond

However, in the casbaid foruncompleted landscape waxkancil will consider whether:
9 it would otherwise be unreasonable to withhold consent to statement of compliance;
1 opportunitider growtand development during appropriate plantingveealsiolns improyed

1 deferment of the landscape wordshssist in the staging of futevelopmeratndor reducerear and tear or
damage to the landscape warksedysubsequemiorkssuch asiousng construction.

WhereCouncilagrees to accemtbond founcompleted landscape work$otidshouldoe lodged following the
approval of landscgbens and detailed documentation andstetorent cbmpliance amdll beeturned to the
developépllowing thmompletion of all required landscape vioeksatisfaction of Council.

8.6 Defective Items

Councilwill refer defects that becapparent during the Defects Liability Peridd ¢éohe | oper 6 s Repr
for remedial action byDbgebper. Failure by tievelopeto comply wittminstruction to rectify warksesult in
forfeiture of the paralbof thguarantees required, for @euncilto undertakbeworks in questidithe required

works are of an emergency natgtdication wonke&ybe carried oty theCouncilat theD e v e | expease 6 s

and lhe Letter of Release referrediauseS. 7will not be issued until payment has been received.

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

8.7 Releasdrom Defects Liability

Shortly befe the end of the Defects Liability Pefibd,the | o p e r 6 s shBuEhpange $oearjoininsgeactian

of the works to be made, together v@thuthel Engineeor a person nominated by thencil Engineeand the
ContractorTheDevelopeshould be invited to attend. The purpose of\llébeisd determine if there are any
defective items requiring rectificatioieyéheperCounciwill expect to receivea e  w e edftllissnspeatiani ¢ e
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Following this inspection, andredtéication of defective item&dhacilwillforwardheLetter of Releagethe
Devel oper 0s toRkgse tdesvelapefrant anwfurther defects liability.
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Clause 9 Traffic ManagemeS8trategy

9.1 Objectives

The objectivetbETraffic Managementr&egywithirtheDevelopmenand surrounds is to proaidefficient road
network that moves people in a variety of transport modes including vehicles, pedestrians, cyclists and public
whié minimisintpeimpact on surrounding environment

9.2 Gaeral

As explained in Clause 3 oMdmualwhere new roads are to be provided, and/or existing roads are to be upgradt
in the course oDevelopmenCouncilmay require thal eaffic Management Stratdagyprepared to identify and
address the inqtaf the development on the existing road network, and to establish the key features of the intern
network. Theraffic Management Strategil normally include one or both of the following reports:

9 Traffic Impact Assessment RApAR]that detrmines the impact on the external road network and identifies
appropriate mitigating works.

1 Traffic Management Assessment RépaRthat determines the internal road layout, road widths, functions anc
connectivity for all road users.

Councilwill expet theDevelopeto engage Qualified Engine#o prepare Braffic Management Strategyl may
request additional information concerning the experience of theppoopegetbr to approving the relevant
document.

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

Where @MARSs required to be prepared as a coofiti@®lanning Permit,ghlemitted plans will not be approved
until the traffic control requirements have been accepted in priGaiple hyadhe| d s Engi.neer i ng

The provisions of this section apply edbaligltpmentsarried out lgyouncil
9.3 Procedures and Criteria

9.3.1 Traffic Impact AssessmedReport

The need féheTIARshould be determined at or before the time of issue of the planning permit, and will norma
triggered whebBevelopmentare expected ilacreas®veraltraffic vaimesby 10% or byl00 vehicles per day
whichever is the lesser number

Where both VicRoads ancCthencilrequire d1AR one report may be prepared meeting the requirements of both
organisations.
9.3.2 Traffic Management Assessimigaport

The need forlTaARshould be determined at the time of issue of the planning permit, or before, and may be trig
by the following:

M Construction of a new road.
M Construction of a new intersection.
1 Potential for further development (mdyaevetapment Planassess).
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1  MdtipleDevelopersvithin a specific locality.

9 Large industry or retail/commercial development
9.4 Detailed Requirements

Provision for buses should be identified at the functional layout phase. Provision for bicycles and pedestrians
identified at tldetailed design phaSeuncilwill expect Collector roads to include bicycle paths/lanes, and/or share
paths, and to be designed as bus mstpsr Planning Scheme guidelines, pedestrian and bicycle paths shou
generally be located along streetsding dwellings. However, alternative routes may be estatlighdeliblic

Open Spacas long as is can be demonstrated that safety and security of path users, local residents and prope
maintained. Routes should be planned to achieveadiokiagesxisting and proposed bus, bicycle and pedestrian
routes and be based on the principles found in the Department of Infrastructure puBlibéitionramgipled
Guidelines for Land Use Develtpmen

Developmentthat contain more than 280riaDevelopment Plaay be required to establish bicycle routes through
the developméfit'“"E, Developmeptoposals showldmplement and enhance the principle€otinoiBike
Strategy Plans.

Councilwill expect provision to be made s thatergency service vehicles, waste and recycling collection vehicle
or streesweepers are required to reverse within the deveibfirténtStaging of works does not negate this
requirement and temporary turning areas may need to be estedsdishaelbleipment stages, aittageway
easements as necessary.

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

Estimated traffic volumes.

Proposed road closures.

Impact of staged development.

Pedestrian and cyctisvements

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

=A =4 =4 =4 =4 A

Unless otherwise agree@byu nci | 6 s En g i, maffiegeneratgpn dhauld bercalcmated in accordance
with Clausg2.3.1of thisManual

Issues to be addressed i iha&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 stag development.
Off street and on street parking
Pedestrian and cyclists movemdritsamitl outside the development.
Entry to and egress from the development.
For large retail commercial and indsweidpmentibading and unloading of deliveries
Traffic calming devices should accord wittD@fdiseay include:
o] Roundabouts.
o] Traffic islands.

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

Parking withenDevelopmerghould normable shown onsgparate plaaubmitteth conjunction with a request by
theDevelopefor approval of functional layharddevelopmentsreate new roads (e.g. subdivislongyilwill
expect parking plaa be submitteteariydemonstratinigat at least oneaptical space has been provided per two
allotmentsvith thesprovisionseingachieved outside of any court bowls.

For larger industrgaimmercial and rddalelopmeni€ouncilwill expethe traffic managenstrategyoconsider
traffic and pesteian conflict points, location of loading zones and movement of forklifts and other vehicles for loac
unloading, ingress and egress from the site, provision of disabled parking, and parking requirements overall.

Councilwill expect eadMAR andTMARto include clear recommendation®eMatopewill be responsible for
identifying any recommendations that are not proposed to be implemented and for providing cogent reasor
omission. Whe@muncilaccepts those reasons, they may choossitleicthe recommendations in the context of
their own Capital Works Pro@ranmciwill also expecTeaffic Management Stratégyaddress Planning Scheme
objectives and standards as outlined in Section 56.03 of the Planning Scheme.

TheDesign Engirex will be responsible for ensuring that, where major Traffic Control Items are proposed to be
those items are submitted to and appr@aehbijor VicRoads in a timely manner so that they do not impact on the
works program.
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Clause 10Road Safety Audits

10.1 Obgctives

The objective @foad safety audit imthieveéhe safest outcometf@projecorDevelopmentoncerned
10.2 General

Roadsafetyshoule consideredallstage®of roadlesignypgrade or constructidonductingpad safety audits at
the deign stagdeforeonstruction commences, will normally help tohechiesecosffective outcomes.

The provisions of gestioralsoapply tevelopmentarried out [§ouncil
10.3 Requirements

Councilwill exped®oad Safe#uditsd beconductenh accordance witleAustroad&uide to Road Safety Part 6:

Road Safety Auditd any VicRoads supplement to those gdatelihevelopment designs that require a Traffic
Management Strategy (refélatase © The guaines specify that audits should be carried out at the detailed desigr
stage and after construction has been completed.

TheDesign Engineaill be responsible for selectingditeamncludingvo or more experienced or quaditipte,

at least onef whom should beSeanior Road Safety Auc@itoredited by VicRoads. The person responsible for
designing the roads in question should not be a member ofita®eésign Engineexillbe responsible for
determining that the Senior Road Safaty Wasgiguitable experience for the type for works proposed, or that suc
experience @&vailable elsewhere withiadllé teanCouncilwill expect tHgesign Enginedo advise them of the

audit teatmembership when requeatipgoval of functionabley

TheDesign Engineerill baesponsible fproposingctios to be takeim response to the recommendafidims

audit repqibutconsultation wiffouncilis encouragedtierecommendations are complicated or require community
involvemenCourtil will expect to receiveopy of the road safety audit report, with documented regponses to
recommendatiomgerthedetailed desiglfocumentatidam submitted for approviaé report of the audit conducted
after construction has been comghietddoesubmittetbandacceptetly Councilprior to the issue of a Statement

of Compliance, where relevant, or to the commencement of use.
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Clause 11Stormwater Management Strategy

11.1 Objectives

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

11.2 General

As explained in Clause 3 ofMiaisual Council will normally expect a comprelstosiwwater Management
Strategytocomprise one or both of the following components

I Stormwater Impact Assessment F&p&%

1 Stormwater Mayeament Assessment RESMAR]
Unless otherwise agre@duncilwill expect the subsequent stormwater management framework and draina
infrastructure design to be consistent with the recommendations of 8RappioBMdAR

The provisions dbthection apply equallydvelopmentsarried out l§ouncil

11.3 Procedures and Criteria

When considering whetl8toemwater Management Stratglgyuld be required at any point in the planning approval
processCouncilWwill have regard to the scale amglexity of the development in question and will, so far as reasonabl
practicable, require only those reports considered to be eSsentiad fori | 6 s En gi to make anng D
informed decision on the merits of the relevant application.

AnSIARand/oSMARwill normally be required when:

9 a proposedesielopmentvill include the construction of one or more new:

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

1 there is potential for significant further develdhmehewatchment; or
1 the catchment involves muligplelopersvithin a specific locality; or

9 more than 5 lots will discharge to a common drainage system; or
9 largescale industrial or commercial use will be involved.

11.4 Detailed Requirements

Where aBlARand/o6MARSs require@ouncilwill expect that, to an extent commensurate with the level of informatio
reasonably available at the relevant stage in the planning approval process:

1 The catchment akedlbeestablished and analysed

1 Theestimatedeakflove will refleche full potential developmentmfathesed developneerd upstream areas
and take into accobothnormal flow situatiansloverlanélowsesulting from fluvial (riverine) and pluvial (flash)
flooding.

The impacts pipeandpitblockages and higioundvater leveisill be taken into account

Where overland floodwabetes, flow rates, andieailableflood storagevolumeswill be affected by
Developmentompensatory wonklbe assessed aagpropriate provisionslenia the project design

1 Where activBoodway floodplains and/or fi@thsare presenhydraulic modelling awlyses will be
undertaken teterminghe extent, velgcénd depth of overland flood fhigr and beyotfte planned
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developmentTheDevelopemayalso be requiredstdomit a risk assessment report including details of proposed
works to ensure that the potential for losadvfdifee health impaats] damage to property is minimised, and
safe and conveniflobd conveyanaedstoragechieved

9 Since a primafynction of a floodplain is to convey and store floatlusptesemngthe inherent values of
wetlandschangew existing wetlawillonly be considered after all ophiendiave been exhaustadd after
a detailed assessment, reflecting the existing external drainage provisiordgtelssneerenstinatactive
and passive flows and seegagdereserved.

9 The proposed outfall conditions, including water quality objectives, will tveectedrly docu

1 The ongoing operating and maintenance costs of any retarding basins and pump stations will be minimised
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Clause 12Designof Roads

12.1 Objectives

The objectives of the Design of Roads requirenments are
1 develop a network and alignment that balances ghenexigture 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 pa

and drainage design requirenzedts

1 provide smooth, safe, trafficable horizontal and vertical aliganemiste sight distandeaving regaal
road classification requirements, roacensengency serviees utilities.

12.2 General

This section sets out the standard desigrfaritedd work&he provisions aret intended to prohibit any

alternative arrangements or approaches. Innovatstarmtardrdesigns may be considered, but not necessarily

acceptedCouncilwill expect the Design Engineer to auffiniérglataandcalculations based on accepted
engineeringrinciple® allovCounci®d s En g i n e e rto asgess he patitafpropasdohnovative or
nonstandardesign.

Aspectsiot specifically referred to iMtmsiabhould be generally in accoedaitithe following documents:
1 The oad cross sections included in any applicable Precinct Structure Plan

1 AustroadsGuide to Road DesignorporatifgfGRD01o AGRDO@nd all subections.

1 TheStandard Drawiragsociated with tilanual

CounciWill expedllplansto be prepared in accordamiteAp pendi x D: Checklists
Representatives

Councilwill expeallthe required physical wiolse completeds part of theevelopmentinaccordance with
Councilstandardd/Vhere thBevelopeis unable to provide the physical roads and aCoessslnay consider
accepting eontribution that is equivalent to the total actugrepatinglansandspecifications aodnstructing
therequirednfrastructure

an

The roadnd drainage requirements for developments in Low Density Residential Zones will vary according
characteristic lot size. Developments in which most lots already have, or could soon be expected to gain, access
sewerage network, and minifotiareas could be reduced to 2G0@nconsidered 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 &

12.9, these developments are designateddiyelimtion LDRIZ

Developments in which minimum lot areas will be at |8asitH@0betause subdivision will be limited by planning

mechanisms, or because access to a piped sewerage network is unlikely to become available in &e foreseeal
are considered to be rural in character, and Council will expect the infrastructure provisions of Clause 12.4 to be
For the purposes of Clause 12.4 and Clause 12.9, these developments are designated by theRabbreviation LDF
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12.3 Urban Roads

Thg section applies to roads in urban zones anduhdevBIAapmentEhe design and constructiafi mlevant
roadsstreetaind allotment accesses should meet or exceed the requirementstbé \REERody Scheme, this
Manuahnd any relevardt#éy Regulations and Australian Standards.

12.3.1Road Classification

The classification of residential streets within any development should be in accordance withZ.3tte 2 in Clause

In response to tRead Management, 8&durcils may hve established an alternaiaghierarchy to determine
routine maintenance requirements, as well asirggthblisiverall management of its road network. The road
classification referred to withiM#misatelate specifically to thegiheand construction of new or upgraded roads.

Access Lanes as defindthPlanning Scheane not considered desitapleCouncildisted irSelection
Tablel2.3.1and should not be provided Wighvielopmentanless sgrificagreemeris obtainelomCounci | 6 s
Engineering Departmefit'c'"-E,

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

Selection Tabl&2.3.1Access Lanes

Access Lanefre Not Considered Desiralvle
These Councils Unless Spedifireemen
Obtained

Ararat Rural City Council

Ballarat City Council
Baw Baw Shi@ouncil
Benalla Rural City Council

Campaspe Shire Council
Central Goldfields Shire
Colac Otway Shire Council

Gannawarra Shire Council

Glenelg Shire Council
Golden Plainsige Council
Greater Bendigo City Council.

Greater Geelong City Council

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 Laneére Not Considered Desiralvle
These Councils Unless Spedifigeemen
Obtained

Mildura Rural City Cdunc
Moorabool Shire Council

Mount Alexander Shire Council

Moyne Shire Council

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 Shire Council

Yarriambia&hire Council

Ultimate traffic volumes for road classification and readudsdrased upacceptethultipliers of existing traffic
movements (measured)utirdraffic, and an estimate of traffic generated by proposed and futureTdevelopment.
estimatettaffic volumes for undevelopedsirealsl normallg based upon the folloveicigprs

1 Residential allotments at leasi0 vehicle movements per ddgtper

1 Commercial/Industrial To be determined on a case by case basis utilising the ®TideNS\Wraffic
Generating Developments 2002

Where other traffic generation assumptions are to be adopted in preparing a TraffolmgikdtiStpdgthe
Design Engined¢o submit details of the proposed assump@iansute c i | 6 s En g i faraceeptanceg D e |
prior to commencing work on the study.

WhereCouncilholds traffic count data on relevant roads, this infolimatiorally Ineade available to Besign
Engineeon requestn some instances, Bresign Engineenay be asked to undertake additional traffi@tzount
collection on affected roads to ascertain predevelopment traffic volumes and types. This eaiug&herally only
traffic count datani®rethan three years oldwbensignificant development has taken place since traffic count data
was last collected. Where traffic volumes and type vary €easmilal§l] expéoeDesign Enginedo usethe
availaledata conservatively srdentify argssumptionshen lodgingequest fapprovasf functional layout.

12.3.2Road / Street CharacteristsglRoadReserveMdthsfor Developey

The classification, function and general composition of roadsnambdastrartsL DRZ@dyelopmendse detailed

in Table 2Council will expetitlaese roads astteetsobe constructed with a sealed pavement and provided with
kerb and channel unless an alternative treatment is int¢gtihteament soluti@andCouncilhasgiverprior
agreemenm writing for the use of that particular solution.
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Road or street outcomes should be consistent with any Precinct Structure Plan applying to the land. Where &
Structure Plan does not apply to the lasdbdeigions and developments should:

1 Reflect or reference streetscape treatments in existing township areas that make aupicattiviecontrib
township character.

1 Provide a diversity of streetscape outéppresimately 30% of local streaidifigatonnector streets) within
a subdivisioshouldapply an alternative treatment to the remainder of this type of street within t
subdivisionChanges to street tree species between or within streets do not constituteaanpemtén. E
accepthlevariations may include but are not limited to:

0 varied street tree placement; and/or

o varied footpath of carriageway placement; and/or

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

o0 varied carriagayvor parking bay pavemenprand/

o diffeing tree outstand treatments.

1 Maintaitheroadcrosssectionsutlined in Tabls@hat:

o thecarriageway dimensionsafficient to ensure
A safe and efficient operation of emergency vehicles on all streets; and
A safe and efficient operation of busEspector streets; and

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

o specified performance characteiesfiesestrian and cycle use are maintained

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

Councilwill expect atladreserve widthsbe sufficient to accommodat@aheagewayherequired services with
all necessamglearances, pedestrian and bicycle access, lpadsngpingirainage and bus rousould the
development design incorporate Yg8hiRlevices, increased road reserve widths may be required.

The minimumpad reserve widthsrésidential and low density resideatialopmentsire detailed ifable 2
PRINCIPLE | esser width industrial road reserves may be permitted for shortdedassialauidied thairning at
the court bowillnot be compromised.

Footpath, bus, bicycle and pedestrian provisions are detaiieihels®iainealCouncilwill noaccepthe use of
minimumoad reserve widths witese wouldompromise teeandard of provisiorttiese road users.

Road reserve boundaries may be curved around court bowls, but where they are to be tiemedasuddorts
be less than 10 metregengthWhere a humber of such chords occur adjacent to each other, they should, as fa
possible, be practically dguahgth.

Councilwill expect thead or street outcortedse consistent with apgicabld’recinct Structure Plan

VERSION 5.01 Pages50f260



| ]
I, M infrastructure design manual

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 SM or
permitted modified
under Counc SM2. See
Policy) Note 3.
Access Plac 300 6.0m 14.0m 3.5m Yes (one | Footpath botf B2,SMZor
(where See Note 6. See Not@. side) sides. modified
permitted No separatg SM2See
under Coung cycle Notes.
po||cy) provision
except for
LDRZS)see
Note 8
Access Stred 10002500 7.3n 16.0m 3.5m Yes Footpath bot B2, SM2 or
See Not@. | (bothsides)  sides. modified
No separatg SM2. See
Cyc|e 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. Ses required at
Note 9 intersectiong
and
pedestrian
crossing
points
Collector/ | 600612000, 2 x7.0m + 34.0m 6.0m Yes Footpath bot Barrier
Connector 6.0m mediar (both sides) sides B2
Street Shared path
Level 2 both sides.
(alternatively
called trunk
colector)
Residential n/a 10.0m radiug 28.0m 3.5m n/a Footpath bot SM2 or
Court Bowl See Not2 sides modiéd
No separatg SM2. See
Cyc]e 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 4 Carriageway| within Road
(vehicles/ 6 Reserve Seg
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 belov See Notd (both sides)|  both sides B2
Industrial n/a 15.0m radiug 37.0m 3.5m n/a Yes Barrier
Court Bowl See Not2 B2
Note 1

Higher traffic volunagsiotheintendedsés of carriagewayay require greaarriagewawidths.

Note 2

Councilwill expedheDesign Engined¢o demonstratkat ergewidthsaresufficient to accommodditeervices
required to be locatieere

Note 3

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

Selection Tabl&2.3.Xerb RFofiles

B2

SM2

SM2 Modified

Golden Plains Shire Counci

Golden Plains Shire Counci

Golden Plains Shire Counci

Greater Geelong City Counc

Greater Shepparton City Cour

Greater Shepparton City Cour

Greater Shepparton City Coul

Macedon Rangghire Council

Latrobe City Council

Latrobe City Council

Latrobe City Council

Macedon Ranges Shire Coun

Mildura Rural City Council

Mildura Rural City Council

Mildura Rural City Council

Mount Alexander Shire Coun

Mount Alexander Shire Coun

(willconsider where justificasior
demonstrated)

(willconsider where justificatior]
demonstrated)

Mount Alexander Shire Coun Moyne Shire Council Moyne Shire Council

Moyne Shire Council Pyrenees Shire Council Pyrenees Shire Council

Pyrenees Shire@hcil Ararat Rural City Council
Ballarat City Council

Benalla Rural City Council

Ballarat City Council

Surf Coast Shire Council Bass Coast Shire Council

Wellington Shire Council Baw Baw Shire Council
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B2 SM2 SM2 Modified
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 Mansfieldire Council
Strathbogie Shire Council Mitchell Shire Council
Swan Hill Rural City Counci Moira Shire Council

Warrnambool City Council Rural City of Wangaratta Cou
Yarriambiack Shire Council South Gippsland Shire Coun
Southern Graians Shire Coung

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 backh&gmoperty boundary hyefes.

Note 5

The minimum width of the road reserve cannot be calculated by addingigteno@sirofithe components within
the road reserve.

Noteb

Councilwill expetheDesign Enginedo ensure that the road resedik adopted complies with the requirements
of the following documantsrequirements

1 Department of TranspBublic Transport Guidelines

1 Any applicable pedestaiach bicycle strategies.

=

CFArequiremen(the minimu@arriagewawidth to be3munless parking is restricted to ong side

Where service vehicles use access lanes the minimum carriageway width will be 6m.

=

Note 7
Where &ouncilhas a bicycle strategy/policy/plan that reguoees lmoycle lanes thenGbancilmay agree to

reduce theumber of shared paths required fronotweddaeflect therovisiomfthosdanes In such casabe
minimurpavement widthr each relevant carriagewvilape increasbyg 1.6n.
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Note 8

No separate provision for cycle traffic is required Plaaa®and Access Streets. InWDIBZElopmentSouncil

will expea footpath or a shared palte provided on at least one side of each category of street to which this nc
applies, unless tbevelopecan demonstrate to the satisfactiommdil that there is no 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 Raalle exempted from kanbchannel installatiootider
to accommodate specific WSUD devices, the minimum sealed carriageway width will be as defined in Select
12.4.2(a)

OtheNote

Cross sections of the various street types SrabMZppeam Standard Drawings numbered -$R600
Thewidth of th€arriagewais defined as the distance between the invertsfof keaids with kerb and channel

Thewidth of theadsidés defined as theeabetween the invert of keredge of formation where there is no kerb
and the near road meseboundary.

Table 2loes NOT apply to roads within the Gannawarra Shive CluatBallakstundaries. Classifications and
construction of new raadkese municipalites to be in accordance @ithu n Rdads &anagement Plan and
Road Aset Management Plan.

12.3.3Vidths and Treatments of Other Reserves

To reduce crime, improve public safety and enhance localeamietlity and treatments of other resieovid
bebased ogood urban design princilel ashose set out@afer DesigGuidelinendActive by Design

Where pedestrian and/or bicycle access reserves are incoipevaiegnémthe minimum reserve vigditm.
The widtimay need to loecreasetbr reservaedeeper than one averaligmenieeClause 24

Councilwill expe@vehiclerossing layback and full concrete crosifligtgpiondariobe provided to all pedestrian
and bicycle reservasdremovablbollard$o be provided within the reseffsety 1nmfrom each gtent road
reservein sufficient numbers and spacing to prevent vehiculfteceesmuntable kerb and channel,ithased
layback may be omitteg¢Councilwill expect sealectrossindgo be constructed from the back of kerltite the
boundar.

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

Reservethat areequired specifically for provision of services other thawthcSeuncilis resposiblenusbe
vested with the relevant authority.

12.3.2Road Geometry

Councilwill expeché geometric design of roable in accordance whitbAustroad&uide to Road Design Part 3:
Geometrical Designd any VicRoads supplement to that pubidagiehorizontaturves arsuperelevated,
Councilwill expet¢heDesign Enginedo demonstrathatany low points in the kerb and chrasuiing from the
application of superelevatieradequately drained.

Councilwill expect all roads for which thegsponsiblegoovide sufficient spimemergency service vehicles,
waste collection vehicles and-skeaging vehiclescarry out their functions while travelling in eofdyward
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direction throughoutBleelopmentJnless otherwise agreg@ounci] cildesacsshoulde of bowl geometry

anddo T 6 ocdesamh¥adls aceundt pernifttedd”™E.

Staging of worklsesnot negate this requirement and temporary turning areas may need to be established bet
development stagesludin@ariagewayasements as requirdthere temporary turning areas are to be provided
on private lajahd not in the road resexvigection 173 agreement may need to be provided upon the subject land
provide turning area until such time as the readesl extd/or a permanent turning area is established.

Parking, bicycle and bus requirements may impact upon ticamiagjewayidthsand Council will expect to see
evidencerior tdheapprovadf functional laydiat the proposed carriagewdlysvade adequate to accommodate
these functions

12.3.5SightDistances

Council will expect Besign Engine¢o demonstrate thdequatsight distancdsave been providpdrticularly
at street intersections and on crest verticalbafallewing séons of th@ustroad&uide to Road Desagany
applicablgicRoads supplensgmtovide authoritative guidance on these matters

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

Councilwill expect thgesign Engine¢oensure that landscagitags andanyplans foestateentrance structures,
are preparedtivdue consideration for sightline requiramethsit plasabmitted for approval show all existing and
proposed features in sufficient detail to demonstrate that appropriate $ighe distzautesved.

12.3.6Vertical Alignmerand Vertical Curve Rdrements

Councilwill expect tHaesign Enginedp ensure thaenical curvesreprovided at all changes of grade in road
centreline greater than 1.0%, or changes in grade of kerb and channel greadecahgpilyOviith the design
guidelines setit in the Austrodslside to Road Design Part3: GeometricaDedsigy VicRoads supplement to that
publication. In particllayncilwill expect ti@esign Enginedéo demonstrate thatubgical curves on subdivision
streets providoppingightdistances 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 Streetvel 1 50
Collector Streetvel 2 70

Road design grading shouldteaded a minimum of 100 metres beyond the end of the street where such street |

be extended in the future. Where new roads meet exisingrodud, expect thizesign Engined¢o check the

grading for a distance of 50 metres and to derttatsivacks match well and that no abrupt change in grade occurs.
12.3.Limiting Longitudinal Gradients

Where kerb and channel is instadedcilwill expect tHgesign Enginedo ensure that elad grades fall within
the limitshown in Table 4.
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Table 4imitingLongitudinal Gradients

Type of Grade Grade
Desirableminimungrade 0.5 %1 in 200)
Absoluteninimumgrade 0.83%(1 in 300)
Desirablmmaximungrade 10 %(1 in 10)

Absolutenaximungrade 20%(1 in 5pr greatewith specific
Councilagreement

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

The kerb and channel gratesurveshoulde calculateaiong the outer kerb for minimum grade and along the inner
kerb when grades approach maximum limits.

At inersections, each kehoulde graded individually around the return and designed to match the kerb grade of
adjoining street and to follow as closely as possible the vertical curve produced on the pavement by designing
the through street.

The desirable minimgiraddorkerb returns is 0.75% thiedbsolute minimun® 23%.

12.3.8Vehicle Turning Movements

Councilwill expect tiizesign Engine¢o examingirning movements for design vehicles anelodesising the
AustroadBesigivehicland Turnir@athTemplate2006Road space should be provided such that the design vehicle
is able to negotiate a left turn from the left lane without crossing adjAc€Ht tartbwithout the need to reverse

to complete the turning movemetk Ghicles may impinge upon adjacerditargb®y represent vehicles, such

as articulated vehicles delivering building materials in new@stabesarrying vehicleghich need to access

local streets only infrequently

Inintersection sign the600mm clearanice above ground structisiesended to laplied 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 f
movemert&NCPLE  All roadwayiighs-ofway and vehicle crosssigsilde designed to accommodate a standard
vehicle (car).

Councilwill expect tHaesign Enginedp supply thé&urning movement plansinated in Tablevben seeking
approvadf functional layntmC o u n c i led¥iisg DEpargnient
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Table 5 Turning Movement Plans

IntersectindRoad Types Design Vehicle Checking Vehicle
Access Streets / Access Steg Service Vehidbe Single Unit Truck/Bus
Access Streets / Access Plg (8.8m) (12.5m)
(residentiaind commercial fo Radius 9m Radius 9m
access to loading bays
Access Streets / Access Steg Single articulated Extended single articulate(
Access Streets / Access Pla (19m) (25m)
(industrialy Radius 9m Radius 12.5m
Collector Street / Access Stre Service Vehidke Single Unit Truck / Bus
Collectortget / Access Plac (8.8m) (12.5m)
(residential) Radius 9m Radius 9m
Collector Street / Collector St Single Unit Truck / Bus Single articulated
(residential) (12.5m) (19m)
Radius 12.5m Radius 12.5m
Collear Street / Collector Str Single articulated Extended single articulatec
(industrial) (19m) (25m)
Radius 12.5m Radius 15m

@) Usethese for intersections with indlstdalse for local/collector intersections.
(b) Serviceehicle dimensions andigrshould be based on fire appliance rather than a waste vehicle.

12.3.9 Cross Section Profiles
Councilwill expect crassctions tbe in accordanegthrelevanCarriagewagnd road reserve widths nominated
elsewherimthisManualTypical crossectioashould be included in the documentation and should nominate:
Type of kerb and channel
Pavement construction including material type and depth
Surface details
Subsoil drainage, if required
Typical footpath offsets
Typical service corridors

Typical larsdaping corridors

=A =/ =4 =4 =4 =4 -4 =4

Crosdalls

The normal crefedl onsealedbavements should be B%endesign speeds require safmmtion of horizontal
curvesthecrosdalldesigrshould be based onAlstroad&uide to Road Design Part 3: Geometricaikaimgn
VicRoadsupplement to that document.

Shouldrcrosgallsshould be 5%hereshoulder cro$allsgreater than 68te proposed to be ugehtersections
or horizontal curvpdgpragreemersthould be soughtfi@m unci | 6 s Engi neering Depar

The relative change in gratteekérb line and centretiheuld n@xceed 0.5%.
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Unless otherwise agree@dayncil centragpoon drairshould be usedlywhere thepad pavemerdsncerned are
tobe incorporated as Common Progastestrictiodoes not apply to fully concreted pavememtsosifall to
the centre of the rpaaddwith centigllocatedraed pits.

Unless otherwise agreeGduyncil
9 footpatlerosdallsshould preferablybB0 andhould not excedO.

1 footpatlaligmentshouldeoffset by no more tB&Irmfromtheproperty boungamexisting
Developmentandby at leagiOmnfromtheproperty boungam nevbDevelopments

1 vergecrosdalls betweedhefootpath and back of letidwulgreferablge no more thar5 shoulaot exceed
1:1Qandshoulextend into properties at the same grade for a nominal distance of 500mm. Should steeper v
be propose@ouncil will expeeDesign Engine¢odemonstrate thsstfe and convenieat access can be
providetbthe relevaadlotments.

Whe new kerb and channel or footpath is to be constructed adjacent to existing roadways andiallexcessive ci
mayoccur on either the road pavement or natut®wstggwill expect tHeesign Enginedo checlall ehicle
crossings to allotments using standard car templates to ensure that car access can be provided.

Batter slopeshouldeflecthe predominant use of the lanadityithirtheClear Zoneshould preferably be less than
1:6 and should not excédedin esidential areariveway slopsbould not excedO

Whenever it is impractical to provide batters flatter than the maximum sl@mmsipetifexgethe Design
Engineeto provide special infrastrustigie as retaining walls mwithe property amd areas prone to eroston
give carefabnsideratidgnerosion control measures.

So far as reasonably practicablé designs shoalaid filling on the kige street alignment

12.3.10 Kerb and Channel
Councilwill expectlairbantseetdobe constructed with a sealed pavement and provided with kerb and channel unl
Councilhas agreetthat a different fornre&dtment iequiretio comply witiSUDequirements

Councilwill expect tHgesign Enginee¢o demonstrate that théy kad channeesign securaslequate and safe
access to each allotnfieniehicles, bicycles and pedestriansiegtgirainage nesedJnless otherwise required to
maintain township character akeftcthannehbriantshoulde constructed in accardanitiC o u n Stanbaids
Drawings as found\ppendix F: Standard Drawings

The following specific matters should be taken into account

1 Modified seamiountable kerb and channel may be used for urban DesidiapaentsVhere barrier kerb
and channel is uskgbacks andehicle crossovenaybe provided at the time of development

The provisions for vehicular ashestttomply with Section 12.9 of this manual.

The tansition between differing typestmand chanshbuldccueither immediately after a kerb crossing, or
over a 3 metre length aft®ide Entry PBEP whereahepit has standard/barrier lintel and is located at tangent
point ofhekerb return

1 Semimountable keshould normgahie used adjacent to medians and traffic islands
Unless otherwise agree@dmyncil subsoitirainagshoulde provided below all kerb and cleidnveithin the

boundaries tifeCouncildisted irselection Tall®.3.10unlesghe subgrade is rock or sand, or no drainage
network is available to which subsoil drainage could be connected.
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Where nestandard kerb profiles are to be mateedsign Engineeshould consmiithCounci | 8 s

Selection Tabl&2.3.1(ubsoil Drainage

SubsoilDrainage Required Below Ke
and Channel

Ballarat City Guacil

Bass Coast Shire Council

Baw Baw Shire Council

Benalla Rural City Council

Colac Otway Shire Council

Corangamite Shizeuncil

East Gippsland Shire Council

Glenelg Shire Council

Golden Plains Shire Council

Greater Geelong City Council

Horshm 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

RuralCity of Wangaratta

South Gippsland Shire Council

Southern Grampians Shire Coung

Strathbogie Shire Council

Swan Hill Rural City Council

Towong Shire Council

Warrnambool City Council

Wellington Shire Council

Wodonga City Council

Yarriambia&hireCouncil

Departmeriio determine the most appropriate kerb to be used.
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Development&n areas with heritage characteristics may recadee dtglét kerb and channel constriaiion.
examplesomdneritage areas of Echuca and Rushworth may require timber kerb. Heritage style kbdukhd channel
comply wit@ o u n StantlaédDrawings untekerwisagreed

Where it is considered inipedddiave th®evelopeconstruct an isolated section of kerb and Gamuinay
accept a contributinfieu, based @cosestimate prepared byGreunci | 6 s Engi.neeri ng D

Kerb crossingsoulde constructedagipropriatecatias angdunless otherwise agree@dayncil shoulc&comply
withC o u n StantladdDrawings as fouAgpendix F: Standard Drawings

Kerb crossings near intersecttomsicbe located far enough from the itienseclloneach rampo befully
constructed to height of back of kerbtlesspardard drawings.

Control jointhoulde constructed as @ep u n Stantadéd Drawings, rAfgrendix F: Standard Drawings

12.4 Rural Roads

The following requirements generally apply to new roads and upgrading of existing Ruadbsaiteatsdibg
developments byLowDensityResidentidlDRZ(R)

12.4.1General
The design and construction of roads and allotment hookbseses or exceed the requirements of the Austroads

Guide to Road DesitgnidManuabnd any relevant Acts, Regulations and Australian Standards.

Councilwill expectlanew and upgraded raadRural Living and relevanilengity Resideniimvelpmentsto
be to full road construction standards. Any contriBationilbyward the cost of such road construction will be in
accordance with the policies Gotinecilconcerned.

Traffic generated as a resattyofelevaitevelopmerghoulde esouraged to use the route identified for access in
the submitted documetainciimay require that aks# intersections be constructed or upgraded and that additional
signage be provided.

Before any worki® undertaken in an existing road rageeveitnust be obtainEdmCouncijrantin@€onsent to
Work within a Road Reserve
12.4.Road Reserves

Councilwill expect thizesign Engined¢oensurehat roadeserve widtlage sufficient to accommodatspibeified
Carriagewayherequired serviceiththe necessacjearancesnd provision fmdestrian and bicycle access where
appropriate, parking, drainage and bus routesppiopriateShould the development design incovjdStaz
devices, an increasedd reserwgidthmaybe required

Cauncilwill expedhé minimum road reserve wiBtlral Living and relevantemsity ResidenBavelopments
tobe 20 metres. However, additional reserve width is encouraged to facilitate landscaping and pedestrian/bicycle

Splays at inssctionshould normablg in accordance W@tausd 2.5.%f thisManual
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Table 6 Rural Road Characteristics

RoadType Indicative Maximun| MinimunReserve| Minimunteal Minimum Kerbing(see also
Traffic Volume Width Width ShouldeWidth Clause 12.4.9)
(vehicles/day)
Rural Living 1000 20.0m 6.2m 1.5m nil
Access Road
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 ol n/a 32.0m 95m1 1.5mt n/al
Low Dents 105m?2 002 SM2
Residential
Court Bowls
Low Density 1000. 20.0m 6.2m 1.5m n/a
Residential
Access Road
) 6.2m and 7m Councils (ssalection @blel12.4.pa)below)
Low Density
Residential 6000 20.0m SeeSelection 1.5m n/a
Collector Road Tablel2.4.2b)
below
Standard A Councils (s8election @bles 12.4.2a)and12.4.2c) below)

050 20.0m 4.0m gravel 1.5m n/a
Rural Access 5113 4.0m seal
and Rural over 150 6.2m seal
Collector ) )

Standard B Councils (s8election Tablek2.4.2a) andL2.4.2c) below)
050 20.0m 6.0m seal Nil n/a
over 50 6.0m eal 1.5m

Cross sections for the above road types can be viewed in Standard Drawings nurG@éred SD600 to

IMPORTANTTable 8houlde read in conjunction with the following notes

Notel

These seal widths applyimittdooundaries aliCouncilsother than those specified in NeteePsvaste collection
vehicles are allowed to travel on the unsealed shoulders of the court bowl, on the condition that the shoul
constructed with full depth pavement.

Note2
These seal widths and kerbs where court bowls inclualepkeritign the boundaries of Councils listed below:

Wodonga City Council
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Note 3

Table &oes NOT apply to roads withiArdrat Rural City Council @GadnawaarShire Council boundaries.
Classifications and construction of new roads are to be in accGrdance Riiads #Management Plan and Road

Asset Management Plan.

Selection Tabl&2.4.pa)For Rural LivinGollectoiRoads

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

Seletion Tabld2.4.2b)For Low Density Residential ColleBioads

6.2m Wide Seal 7.0m Wide Seal
Bass Coast Shire Council Ballarat City Council
Benalla Rural City Council Baw Baw Shire Council
Campaspe Shire Council Glenelg Idre Council
Central Goldfields Shire Greater Bendigo City Council
Colac Otway Shire Council Latrobe City Council
Corangamite Shire Council Macedon Ranges Shire Counc
East Gippsland Shire Council Mildura Rural City Council
Golden Plains Shire @dun Mitchell Shire Council
Greater Geelong City Council Mount Alexander Shire Coung
Greater Shepparton City Coun( Pyrenees Shire Council
Hepburn Shire Council South Gippsland Shire Counc
Indigo Shire Council Warrnambool City Council
Mansfiel&hire Council Wodonga City Council
Moira Shire Yarriambiack Shire Council
Moorabool Shire Council
Moyne Shire Council
Murrindindi Shire Council
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6.2m Wide Seal 7.0m Wide Seal
Rural City of Wangaratta

Southern Grampians Shire Coul

Strathbogie Shire Council
Surf Coast 8k Councll
Towong Shire Council

Wellington Shire Council

Selection Tabl&2.4.2c)For Rural Access

StandardA 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 Council
Central Goldfields Shire Macedon Ranges Shire Council
Colac Otway Shire Council Mitchell Shire Council
Corangamite Shire Council Warrambool City Council
East Gippsland Shire Council Wellington Shire Council
Gannawarra Shire Council Wodonga City Council

Glenelg Shire Council

Golden Plains Shire Council

Greater Bendigo City Council

Greater Geelo@jty Council

Greater Sheppan 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

SouthGippsland Shire Council

Southern Grampians Shire Council

Strathbogie Shire Council
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StandardA Councils StandardB Councils

Surf Coast Shire Council

Swan Hill Rural City Council

Towong Shire Council

Yarriambiack Shire Council

12.4.Road Geometry, Horizontal and Vertical Alignments

Coundl willexpecthte geometric design of rural roads, including horizontal and vertical alignments, to be based
AustroadSuide to Road Desidart 3: Geometric Desigd any VicRoads supplement toutbladation, unless
otherwise noted in Nisual

Councilwill expect road widthisean accordance with Cladsé.7androad geometry in Rural Living and relevant
LowDensity Residendvelopment® provide sufficient space for emergencyshidles and waste collection
vehicles to carry out their functions while travelling in-anflgrdiaedtion throughout the development. Significant
Developmentsiay require provision for school, lusEouncilwill expect all relevant roadstodesigned that

these vehicles do not need to reverse.

Staging of worlleesnot negate the requirement for famgitdveland temporary turning areas may need to be
established between development, stalyjengarriagewagasements as reqdifehis may therefore redhae
temporary table drdiesconstructedound these turning areas.

Road design gradshguldbe extendddra minimum of 100 metres beyond theeystreketvhichs to be extended
in the future. Where new roadsexistihg road8ouncilwill expedheDesign Engineao check the grading for a
distance of 100 meteesl ensurthat roads match well and that no abrupt change in grade occurs.

12.4.4SightDistances

Councilwill expedheDesign Engineg¢o demonstrategatadequatborizontal and vertical sight distasdaeen
provided for the design speedcordance witeAustroad&uide to Road Design Part 3: Geometri@abasign
VicRoads supplement to those guiddiitess otherwise agree@duyncil thedesigrspeed adoptéoreachroad
shoulde the legal road speed limit for that road.

Landscaping plateuldbe prepared with consideration to sight distance requigroalds)yagroposal tstate
entrance structur€ouncilwill expect asissubmitted for approwashow all existing and proposed features in
sufficient detail to demonstratdhndagupropriate sighstances aechieved.

12.4.5/ertical Curve Requirements

Councilwill expect verticakve design comply wittheAustroad&uide to Road Design Part 3: Geometric Design
and any VicRoads supplement to those guwiétigetscal curves on rural rbedsglesigned to provile correct
stopping sight distaniweshe design speedefriroad andocoincide with thertzontal curves wherever practical.

12.4.4.imiting Longitudinal Gradients

Unless otherwise agree@dmyncil roads without kerb and chahoeldave a minimum longitudinal grade pf 0.2%
subject to the table drains being independently graded at a Grb8siiine riximum longitudinal grade for rural
roadsshould bd%%, with that grade bemgintained ovardistance oo more thabbin, whilehe maximum
longitudinal grade adjacent to interssbtattsb20%.
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12.4.7Cross Section Profiles

Council wilkpect all roadsRwiral Living and relevantemsity Residenfavelopment provide for two lanes
of traffic

Councilwill expect tHeesign Enginearot to terminate the cismstion design at the property boundati@s but
extend the desigrificientlyo determine cut and fill requirerardtshowheseon plans.

The normal crefsdl orsealechavements should be B¥eredesign speeds require saf@mtion of horizontal
curves, crodalldesigrshould be based on ustroad&uideto Road Design Part 3: Georbetsig andany
VicRoads supplement to those guidelines

Wherdhe Design Engineer proposes twassfalls of greater than 6% at intersections or horizontgexifices,
prioragreemersthould be sought filém u rs Erigihe@ring Department

Batter slopeshould bappropriate for the predominant use of the locality and be designed with cGlesideration to
Zones as defined theAustroad&uide to Road Safety Part 6: Roadside Design, Safean@amieisic Ria
supplement to those guidelinegeawithirtheClear Zonéatter slopeshoulgreferably be no more than 1:6, and

the absolute maximum should be 1:4. Residential driveway slopes should not exceed 1:10.

Councilwill expect that, whbegtercanno reasonably be restrictetiéomaximum speciémpestheDesign
Engineewillprovide special treatrmenth as retaining walls within the propeinyaaeas prone to erogiive
particular consideratamappropriateontrol measures.

12.4.8/ehide Turning Movements
TheDesign Engineavillbe responsible for identifimgmaking allowancealfigpossible turning movenveti
theroaddesignCouncilwill expe¢hesenovements be shown dheplansubmitted fapproval

12.4.Kerb and Chamhat Cut Embankments
Where steep sections of road are in cut (embationentkill expect thizesign Enginedo considersingkerb
and channel to prevent the scouring of roadside drains.

12.5 Intersection Design

12.5.1General

All htersectiorshoulde degined and construdiefilinction in a safe, convenient and appropriate manner for the type
of street anDevelopment concerr@duncilwill expect tHBesign Enginedo ensure that thagedesigned in
accordance witieAustroad&uide to Road DesigntBA: NeSignalised and Signalised IntersexitdBaide to

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

Councilwill expect tHgesign Enginedo ensure thanyintersections wiitaterural or urban readrNational
Highways are designed and constructed in accordance with VicRoads requirements.

The road netwavkhin ®evelopmerghoulde designesbthat at least 90% of dweldirgysithin 40@safe walking
distance from an existing or proposed tbas1 route and from existing or préhddedOpen Spdaeeilities.
Councilwill expect thgesign Engine¢o submit pedestr@ath mapping to support the proposed layout.

Teejunctions should be adopted in preferencevay fimbiersections. \W&feurway intersections,otiercross

intersections, are to be constrtictethad centrelines should intatssttangle between 70 and 110 degrees, and
Councilwill expect thgesign Engine¢o specifgppropriatieaffic control treatment.
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Whee staggeretiegjunctions are to be providedral areathe intersecting roads should be latatednimum
separatiodistance d#ice thetopping distanitethe travel speed along the throagh(1.Secondeaction tinje

and tharrangeméns s houl d pr ef er abThgDesige Engifeeshbutddenotedthat stageredt o
Teejunctionsequire VicRoadsspecificlelegate@ouncilapproval

12.5.4 evel offreatment

The appropriate level of treatmentersections depemaisthecharacteristics of existing and proposed connecting
roadsCouncilwill expect th#esign Enginedodetermine the most appropriate level of treatment bytaéierence
Austroad&uide to Road Design Part 4ASigoalised and Signalised Intersextmasy VicRoads supplement to
thosegguidelines

Councilwill expect thzesign Engined¢o design amgundaboutgoposed to lsed aintersections in accordance
with the Austroa@siide to Road Design Part 4B: Roundgafzbatsy VicRoads suppletoethibse guidelinéd.
roundabouts are Major Traffic Control Items requiring atitiRoiadsiorOn municipal roads, VicRoads has
delegateduthority feuch approval@uncilsundervariougonditionsncludingmelyeporting back to VicRoads.

12.5.3SpecialConsiderations

For intersections where the proportion-dihneresial or largdreight or othgehicles is higher than the normal
percentage in the traffic strd@rintersection requirements may be more si@uifinaihivill expect thiraffic
Management Strateggddress this issue amdudeecommendatsmregarding these intersectionsJ(sese P

12.5.4ntersectior§pacing

The spacing otérsectiashould generally comply with the requirenieiaohing Schen@ouncilwill expect
intersectiorte be designed and locae@go provide a safe environment foadlsersandwith clear indication
of rightfway priority for pedestrians, cyclists and vehicles.

Intersection spacing on, aadss to, declared arterial roads sadjeiR®adauthorisationAccess tiheseroads
willbe in accordance with VicReaérements, having regatteoustroad&uide to Traffic Management Part 5A
Austroad6&uide to Road Design #aand the i¢torian Planning Provisi@reelopersire encouraged to discuss
access tarteriatoadswith VicRoagsior to making a planning applicatiogprie@anbevelopment

12.5.55plays
Splays of suitable dimensbaslde provided at all corners otedséctions.
At intersections involving at least one collector road the myromiuenisiglesecting ro&smx 5m Atintersecting
roads of lesser classification the minimuis3amian. Larger splays may be reqtiredcurtraffic safegndor
toaccommodate the provision of services.

12.5.&KerbReturns

At intersections, thanimurkerb return or edge of seal radiagollows:

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

Councilwil expect thBesign Engineetlo demonstrate tratsplays camccommodate théning movement
requirements as detaileétlanse 2.3.8
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12.6 Traffic Calming

Calming devices such as thresholds, slow points, road humpsnclsphites islands should be designed in
accordance with the requirementsfafdtneadSuide to Traffic Engineering Management Part 8: Local Area Traffic
Managemeand any VicRoads supplement to those guidelines

Somdraffic calming devicas;hasroad humps, are Major Traffic Control Items requiriagtpasgtioiihe
Design Engineavill be responsible for secaringecessary approvasdshould refer to Table 2.1 ofittieoads
Traffic Engineering Manual Volume 1

Councilwill epect théesign Enginedp seek specific pagreemerfor the instation oconstruction oéffic
calming devigeendo address tliellowing issueghe relevasubmission

i Streetscape

o] Reduce the linearity of the street by segmentation.

o} Avoiccontinuous long straight lmgkérb lines).

o] Enhance existing landscape character.

o] Maximise continuity between existing and new landscape areas.

9 Location of Devices/Changes

o] Devices other than at intersections should be located to be consistimcawithrequirements.
o} Existing street lighting, drainage pits, driveways, and services may decide the exact location of de
o] Slowing devices are optimally located at spacingSQrfFEOQCIPLE

91 Design Vehicles
o] Emergency vehicles must be asladio all residences and properties.

o] Where local strettdkarterial roads and minor local stteaetideration should be given to designing
those streeter arAustroadBesign Single Unit Truck/Bus

o] Where bus routes are involved, buses showdddpasd without mounting kerbs anaimintium
discomfort to passengers.

1 In newly developing areas where street systems are being developed in line with prolidianistipled,
be made fdailding construction traffic

1 Control of Vehicle &pe

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

o] Speed reduction can be achieved using devices thatespithehaterally (slow points, roundabouts,
corners) or vertically (humps, platform intersections, platforms pedestrian/school/bicycle crossings

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

9 Visibility Requirements (sight distance)

o] Adequate sight distanceffecting the likelyragiag speedshould be providedllow evasive action
bypedestrians, cyclists dndersn a potential conflict situation.

o] Sight distanséo be considered include those of and for pedestrians and cyclists, as well as for othe
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o] Night time visityilof street featusoulde adequatén particular, speazhtrol devices should be
located near existing street lighting if practicable and all street features/furniture should be deline:
night time operati@ouncilwill expect additiostedet lightintp be provided by thevelopewhen
proposed new speed control dewvalesated away from existing street lighting.

i CriticaDimensions

o] Many devices will be designed for the normal use by cars, but with provision (such as mountable
for large vehicles. Some typical dimensions include:
D Pavementarrowing
A Single lane 3/5®etween kerb inverts
A 3.75nbetween obstructions
A Twolanes 5.5@n minimum between kerb inverts
D Bicycle laneallpwing fadjacent pavemexatrrowinghold beat astl.2nwide but

may beaduced tth.nin special circumstances in accongdhdbéustroad&uide to
Road Design Part 3: Geometric [&sigion 4.8nd any VicRoads supplement to those

guidelines
D Plateau or performance ashaslde75mm ta50mnhigh with 1.5 ramp slope
D Theclear sight path through slowing devaédbeat leasii.dnwide. This represents

the width of the portio@afriagewayhich does not hdheline of sight through the
devicavailable to drivers and otthecked by streetscape materials, usually vegetation.

D The imensions of mountable areas required for the passage of lashmwlehécles
determined lapplying theppropriate turning templates.

12.7 Pavement Design

Councilwill expechéDesign Enginedo determine traepth of flexible or rigid paveneguitedor the proposed
pavemergtructure andaterialdbased ogeotechnical testingd to submitthe desigounci | 6s Engi
DepartmenfiorapprovalSpecific desigishiould be submitfedrigid pavemerttst includeéeep lift asphalt and/or
stabilisd materials.

12.7.1SubGrade Analyses

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

Ratio (CBR), carried out by a NAS#&megjitesting laboratGauncilwill expect sufsade soil samptedbe taken

at maximum intervals of 200 metres, in the bowils of all courts, at all intersections and at all obviousihgcations whe
subgrade material changes suddamiyoresampleso be bored to a minimum depth of 600 mm below final road
subgrade level. The soil sample used for laboratoshoesdiregtaken from the core aggsatle level. Full details

of sulyrade test results and core satopkesubmitted@muncid s En gi n e e rwithntiyelet@llediesign t me n -
plans. Whesoft sulgrade is encountering depth to the next solid #ymride determined by probe.

12.7.ZFlexible Road Pavements

Councilwill expedeiible road pavement desadresundertak@maccordance with the Aust(@aide to Pavement
Technology, 20Havement desigmoulde carried out using equivalent standard axle loadings based on an avera
traffic generation rate of 10 vehicles per day per residential lot and a 2ibeykmairrdsisigntial and commercial
roads. Pavement design for industrisgdhioalibe based on an average traffic generation rate of 45 vehicles per da
per industrial lot and a 40 year design life. For rural ResdklavidDevelopmentst maye appropriate to use
theAustroads publicatfavement Design for Light Traffic 2006
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Toaccommodatke heavy vehicle traffic generated by constructitredevglgpment of subdivisions, the Design
Traffic computed for flexible pavementssbi@Be increased by not less than the values outlined below.

Access Lane 5%
Access Place 4 %
Access Street 3%

VicRoads Standard Specificatidn@2@hed Concrete for Pavement Sub Base and Light Duty Base provides det:
of materials that dansubstituted for conventional Class 2,3 & 4 Crushed Rock. Materials complying with Specifi
820 may also be used as bedding under footpaths, slabs and kerbs and similar applications.

12.7.3Permeable Pavement

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

The software pack&fERMPAVHEeveloped ke Concrete Masonry Associationstfafabased on a design
storm approachn be used to analyse stormwater quality oatudioesplordarvestingrreuseoptions

Councilwill expetheDesign Engined¢o usanechanistic metbdol thestructural desigrnpefmeablpavemest
Suitablsoftware packagaeslude OCKPAV/EIso developed tmeConcrete Masonry Association of Auatrlia
CIRCL.

TheDesign Engineahouldefer ttheARRB report Design of Permeable Pavements for Australian@arditions
outlines more deailedmethodology for designing permeable pavements. Interpave also provides technical docun
including standard cresstions for the desigsuofpavements.

12.7.4Concrete Street Pavements

The design of concadteepavementshoulde based dheAustroadSuide to Pavement TechnologyaB@dihe
Guide to Structural Design of Road Pa@ifémigha minimum 3@ardesign life

12.7.9nterlocking Pavers

Forsafety, operational and maintenssmensCouncis mayprefeto avoidisingnterlockinddckpavers as street
pavement®WhenCouncilhasacceptetheir usethe pavershouldelaid on a mortar bed on a draisie¢brced
pavement designed in accordeaitiitbe Austroad&uide to Pavement TechnologyaRdlibeSuide to Structural
Desigrof Road PavemeB@6based oa minimum 3@ar design life

12.7.aMlinimunmPavemenithicknessdResidential Streets

This section applies only to residential streets, including collector streets where heavy vehicles comprise less t
the overall trafficlume. Roads serving industrial or commercial areas, or collector roads carrying a higher propo
heavy vehicle traffic, will generally require increased pavement thicknesses, as detailed in Section 12.7.6.

Notwithstanding any of the above reiggime pavement thickness for residential streets should not be less than tl
specified iBelection TahlR.7.6or roads bounded by kerb and channel (or edge strips), 200mm for unkerbed ro
(where permitted under Gbpalicy), and 150mm for car parks. Ttessubyer should extend for a minimum of
100mm past the rear face of any kerb and/or guttering.
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Selection Tablg2.7.8MlinimunPavement Depth

MinimunPavemenDepth =
250mm

MinmumPavemenDepth =
300mm

MinimunPavemenDepth =400mm

Ararat Rural City Council

Ballarat City Council

Horsham Rural City Council

Campaspe Shire

Bass Coast Shire Council

Gannawarra Shire Counci

Baw Baw Shire Council

Greater Bendigo City Coun

Benalla Rural City Council

Greater Geelo@jty Council

Central Goldfields Shire Cour

Greater Shepparton City Col

Colac Otway Shire Council

Indigo Shire Council

Corangamite Shire Council

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 City Council

Macedon Ranges Shire Coun

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 Co

Surf Coast Shire @Goili

Swan Hill Rural City Counci

Warrnambool City Council

Wellington Shire Council

Wodonga City Council

Yarriambiack Shire Council

12.7. Minimum Pavement Thickn@dadustrial and Commercial Streets

This section applies to industrial amgbooai streets, and to residential collector streets where heavy vehicles compi
5% or more of the overall traffic volume. Particular care should be taken to ensure that the pavement design re
the nature of the ggrade and the lateral aartical loads imposed by heavy vehicl&seside Engineeshould

VERSION 5.01

Pager5o0f260




[
I, M infrastructure design manual

seek advicefralounci | 6 s En gi ongavenment grofilBsethatshave gvemsatisfactory service under
local conditions.

12.7.8Mlinimum Pavement Thicknédatersections

This sectiaapplies to intersections controlled by traffic lights or roundabouts, whether located in residential, indt
commerci@levelopmentsThe longitudinal loads applied by vehicles when accelerating or braking, and the trans
loads associated witming movements, combine to place significant demands on the pavement structure, an
Design Engineeathould seek advicef@mu nci | 6 s En g i aneavemem gofil@eamddypes-of sub t
grade treatment that have given satisfactoryrsggvioeal conditions.

12.7.MinimunhoulderThickness

For unkerbed roads, the base layer should extend at least to the nominated width of the shoulder, and have a
thickness of 150mm. Teencilslisted irSelection Tahl®.7.Qequire 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 Unkebed 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 Counci
Central Goldfields Shire Latrobe City Council
Colac Otway Shire Council Moira Shire Council
Corangamite Shire Council Wellington Shire Council

East Gippsland Shire Council

Gannawarra Shire Council

Glenelg Shire Council

Greater Bendigo City Cdun

Greater Geelong City Council

Greater Shepparton City Council

Glenelg Shire Council

Hepburn Shire Council

Indigo Shire Council
Loddon Shire Council
Macedon Ranges Shire Council

Macedon Ranges Shire Council

Mansfield Shire Council

Mitlura Rural City Council
Mitchell Shire Council
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Unkerbed Court Bowls Only All Unkebed Roads
Moorabool Shire Council

Mount Alexander Shire Council

Murrindindi Shire Council

Pyrenees Shire Council

South Gippsland Shire Council

Southern Grampia&@tsre Council

Strathbogie Shire Council

Surf Coast Shire Council

Swan Hill Rural City Council

Towong Shire Council

Wangaratta Rural City Council

Warrnambool City Council
Wodonga City Council

Yarriambiack Shire Council

12.7.10 Compaction Requirements

Compaction should refteffic volnes and pavement design in accordartbeWiitRoads Standard Specifications

for Roadworks and BridgewGtaase 304.0A.Dynamic Cone Penetrometer may be used to verify compaction o
trimmed and prepared subgrade material. Compaction testimgl gubase materishoulde carried out by a
NATAegisterethboratory or by calibrated nuclear densometer test to the relevant Austriiaer8poskilde,
testsshould be takentatthirdsof the pavemenidpth

Councilwill expedhe Design Enginedp submitopiesof all geotechnical resigisconsideratitpyCounci | 0 s
Engineering Department

Unless otherwise agree@diynci] ompactiotresting and preoflingshoulde undertakel® hours of a successful
proof rall

12.7.11 SubGrade

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

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

Compaction testing of thegsadbe is required in the following situations:
9 Ifimported material or site won material is usedaceragsimghsurface to finished subgrade level.

1 If subgrade improvements are implemented, 200 mm below finished subgrade level and improved with a
material.
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12.7.12 SubBase
The typicélexiblgpavement sdiaseconsisting of fine crushedstocldecompacteds follows

Collector street or road 98%oMMDD
Access street or road 97%VIMDD

The number of tests to be undersasegpecified Table 7

12.7.13 Base

The typical flexible pavementdbemade compactedspecified belpwithtest locations e approximately one
metre offset from the kenbdge of semhdmeasurements taketwothirds ofhe depth of the layer

Collector street or road 100%MMMDD
Access street or road  98%MMDD

The number of tests to be undersaeegpecifidd Table 7

Table 7 Locationand Numbeof Compaction Tests

Location All Roads
Court bowls 3No
Intersections 2 No

Straights 1 per 5004

Unless otherwise agreetth®@ounci testshouldetakeron alternate sides of the road amdehly spaced.

12.7.14 ProotRolling

Thesubgradshouldot deflect more than 2 mm vertically within 300 mm of the test roller in isdiatied lbheations
proof rolling of the subgrédaeflection of the subgrafteiigin more than 20% of the prajegtCouncilwill
expecthe total ardabe reworked.

Council will expect thatofrolling of theubgradesubbase and baseillbe undertaken in accordancetheith
requirements A8 3798nd Section 173 of the VicRoads specifications

Thereshaildbe no visible deformation or cracking of the pavement do@isg ar hasmoofoll.

TheContractorwill be responsible for rectify@agthat fail @roofoll testin accordance with Clause 7.4, adequate
noticeshoulde given tallowthe Council Engineer a person nominated bythencil Enginedo attengroof

rolling inspectioiffa prootoll test faila furthe€Councilinspectiowill beequiredand appropriatetice should be
given.

All proof rolling will be undertakes expense of @entractor.

12.7.15 Soft Areas in Pavements

Councilwill expechéContractopromptly to rectifiyyunsuitable matetfetexists or develops during construction
to the satisfaction of@wncid s En gi n e e r. Posgble Desgmtanethoaeintliude cement and/or lime
stabilisation, replacement of the underlying material withtpauseenhtgeotextiles and/or the lowering of sub
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surface drainage to below the level of the area to b€oactifledl expecectified pamentsoachieve the levels
of compaction specified glaovk h ec dimst r uct ed 0 d rDasign Engirecoisamtbyneietertt e d b
of all reworked soft areas and any form of tegaiheent

12.7.16 Pavement Wearing Course

Councilwill expe@avements be proefolled and dendigstedat the expense of @antractorimmediately prior

to primind-henumbeof density testhoulde in accordance With3798ndAS 1289 Geotechnicadtingunless
otherwisagreed bgouncil Pavemeashoulde trimmed to shape, swept and have a surface consistency suitable f
priming. Adequate proteei@ainst oveapray during priming or tack cahitndcbe provided for signs, concrete
edgings, and traffic control devices.

The preferred roadface for all urban residential is@dinimum of 30mm Type N Asphaltic Cdhersteface

ofthe final wearing cowsiseulde between®) mm above the concrete edging and detailed on the construction plar
for each edging type.eliminate ammip hazard;ouncilwill expect tlveearing coursebe flush with the lip of the

kerb and channel at all footpatleriossings.

Unless otherwise agree@dyncil all new and upgraded roads, including widened roads, located in or adjacent
commeial or industri2abvelopmentandanyresidentiabllectostrees where heavy vehicles comprise 5% or more

of the overall trafflcould be sealed with Type H Asphaltic Concrete of suitable thickness for the expected traffic Ic
with a minimunicttness of 40mm.

Unless otherwise agree@dmynci] all new and upgraded intersections or roundabouts should be sealed with a Typ
Asphaltic Concrete of suitable thickness for the expected traffic loading, with a minimum thickesggaf 50mm. T}
Emgineershould seek advice frBm unci | 6 s En gi orepeciiicnsgpadd ¢rgatanents naedroit
pavement profiles that have given satisfactory service under local conditions.

For all new and upgraded roads, including widened roads, logateshincoRadal, Rural Living and Low Density
Residenti@levelopmenishe minimum required wearing surface shoulddoaiseea. The first coat should use a
10mm aggregate with the second coat using 7mm &geegaignificant turning movehyenéavy 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 tbat otonventional khaoix undethe
relatively lowaffic volumegpplicableo mosCouncilroads. Current testing being undertaken by AAPA, ARRB and
VicRoadss explorinigpe performance of warixasphalt at traffic volumpes?4,000 vehicles per day.

Current VicRoads Spedificaiallow between 10% and 4@3yofed asphtitbe included in new mixes depending

on the particular mix type (Refer VicRoads Standard Specifisationbd@ation of wamim asphadind recycled

asphalt, providiegen greater environmentadfiis appears to have no adverse impact on pavement performance or
typical lowaolumeéCouncilroads

Emulsion binders can be used as an alternative to hgidstianiarly undeol andr damp conditions. Austroads
Guide to Pavement Techn®lagy4F: Bituminous Binstateghat:

Emulsions can be used in sprayed seals for many of the applications of hot bitumen. The advantages include less he
reduced use of cutter oils in cool conditions and improved adhesion to damp suriemgmstarsmse The
disadvantages include a higher cost due to the cost of emulsification and a slower rate of strength gamehat increases tf
before seals can be trafficked, particularly in cooler conditions.

VicRoad$echnical Note TN 10JFseof Reycled Materials for Road Constiuaiiddes further information on the
availability and use of alternative pavement materials.
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A twecoat bitumen seal may be considered as an alternative in sonfeenesliolemigsiissuch as those located

in heritge areas, subject gdor agreement Bpunc® s En gi n e e r.iNew and epgradedt roadsn t
constructed in areas with heritage characteristics may require specific colours of gravel to b€ usednL@isoh Witk
Engineering DepartmemdCounci® s P a n n i nuil beDeguradrint thase instances.

Councilwill expect thgesign Engineao specifyall relevant design informatioludingnix desigmaggregate size
and anyolour or othadditivesprior to constructidhere disputessar concerning the finished surface texture or
integrity, core samplesamdpactioesting, undertaken at the cost Déttsdopermay be required.

WhereCouncilconsiders thparticularoadways under thectiormay be subject to turning movethatisuld
cause stone loss frogpeay seal finigbevelopersnay be required to providisphalt wearing course or overlay.
12.8 Traffic Control Devices

Councilwill expect thgesign Enginedo identifgnyrequiredraffic control devices in accadaititheAustroads

Guide to Traffic Management Part 8: Local Area Traffic Mamhgem&ftRoads supplement to those guidelines

andwithVicRoadsraffic Engineering Manuals Volume3 tefsPpply and installation of traffic controskeuces
comply withS1742 Partslb Manual of Uniform Traffic Control Devices

Many rajortraffic contriiémawillrequird/icRoadauthorisatiomheDesign Engineevill be responsiblediotaiimg
anynecessarguthorisationandshould refer to Table @& the VicRoabisffic Engineering Manual Volume 1.

12.8.1Signposting an&avemenMarking

Councilwill expect signpostamgl pavement markiobe providefbrroads, intersections, traffic control devices,
cycleways andar parkis accordance witB142 Parts 1 15and the VicRoataffic Engineering Manual Volumes
1 and 2Street name plaswuldeastandard type througleaahCounci) unless otherwiasgreedn writingand
thesignpostingesigrshould comply wathy Style Guide develoyedduncil

12.8.2uardFence

Where there is a warranth aan identified hazard inGlear ZongCouncilwill expeetguardence to hiastalled
in accordance with aéippropriatéicRoads specification

12.9 Vehicular Access

Councilwill expecehiculaacess to each and every allotment within a subdivision désélepremied at the

time oflevelopment. Vehicle crossings agenestllyequired to be constructed at the time of development where
mountabler semi mountablemodified semi mouletidrb andhannek used, as these may be constructed during
later building works when thefafatretbcation is knovilthe exceptisto thisaretheCouncilslisted irSelection

Tablel2.9vhere vehicle crossingsabe constructaddtheCouncilswithin whicrehicle crossings are not required
for any kerb prafile

Selection Tabl&2.9Vehicle Crossings
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Vehicle crossings are to be provig
for all kerb profiles

Vehicle crossings aretrequired
for any kerb profile.

Bass Coast Shire Council

Ballarat City Council*

Benalla Rural City Council

Baw Baw Shire Council

Central Goldfields Shire Counc

City of Greater Bendigo

Corangamite Shire Council

Colac Otway Shire Council
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Vehicle crossings are to be provi¢ Vehicle crossings ar@nrequired

for all kerb profiles for any kerb profile.
East Gipgland 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 Coung

Mansfield Shire Council

Mildura Rural Giguncil
Mitchell Shire Council
Murrindindi Shire Council

Pyrenees Shire Council

Strathbogie Shire Council

Swan Hill Rural City Council

Warrnambool City Council

Yarriambiack Shire Council

*Note Ballar@ity Counailill enforce if a dper nominates vehicle crossings as part of their development.

Unless otherwise agree@duyncil wher®evelopmentsiclude construction of barrier kechamusbr SM2 kerb
and channed vehicle crossing and layback section in thedtexbremhdnstructed in accordance with the Standard
Drawingshoulde provided to each allotment frontage at the time of development.

Where Council has permitted swale drains to be usd€d)iorUMFR)developments as part of an integrated
WSUD treatmenst®m, the minimum pipe diameter will be 300mm, and the pipes should be laid so that the pipe
matches the table drain invert.

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

Driveways andrett vehicle access to trunk collector streets should be designed to allow forward entry and ex
propertiesThe maximum number of vehicle crossings to residential properties is two (2) crossings, neither o
exceeds 3.5m in width. Where dggirggs are provided, the minimum distance between them sHdulelsse 9m.
otherwise agreed @yunci] themaximum width of a single crassinddbe 6.0mandconstructioshouldoe in
accordance with the requirements of Standard Draws@3anmb240

Crossings to adjacent properties should either be fully combined, with a maxiémyrorwidtre et Ginimum
separation ofr®

Vehicle crossings to residential corner allsitim@die locatedt leasémfrom the intersection of roadveesand
2mclear of pedestrian kerb cros€ingsciwill expecteater clearandede applied when crossings provide access
to androm Collector streets, andretpyreheDesign Engineéo demonstrate that vehadeenter and leave the
roadway while travelling in a forward direction at all times.

Councilwill expecdhat section of each crossing contained within the rotabeesenstructed with amwalther
surfaceCouncilwill expeché sectioof crossing pasgthrough the fpatth zon® conform to the requirements of
Australian Standard AS1428.112D8Sigrfor Access and Mobifitgurface that matches the texture and colour of
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the adjacent footpaths is prefeutadiernative surfaces magdeepteddy Councilprovied that they compligh
Australian Standard AS1428.1i2D6Sigrfor Access and Mobilitywever, patterns creaurfpace irregularities
morethan 5mrhighare prohibitednd oloured edge stripgdlonly be permittathenadjacent and parallethie
alignment of footpatfeature edge strigne not permittecctoss the path of travel along the footpath.

In accordance with the requirem&itsisé 2.3.9where grades through vehicle crossings ex¢c&siaciiwill
expectheDesign Engined¢o demonstrate using standard car templasedetizatd convenieat access can be
provided tie relevaadlotments.

12.9.Rural Vehicle Crossings

Roads should be located and designed such that vehicular accesshcabthmedaai every allotment of a
subdivision. Where the natural surface slopes steeply to or from the road, the access to each lot should be giv
consideration. The locating of an arteswerticaturve alonipe roads to be avoidedhee there is inadequate

sight distance for safe entry and exit from the property

Councilwill expect allral vehicle access crossoigslude a culvert unlgss are locatatan obvious high point.
Theminimum width of culisetti8n(refertdpp e ndi x D: Checkl i sts and Bor ms
and altulvertshould bequipped widn endvall at each end of the geencil will expect traffioatievallsto

be usedavherthe culveis located within Rkear Zongefer tdstandard Drawihgs

The minimum pipe siages according to the slope of the terrain. In flat terrain the minimuk3dpamsine is
rural and rural living zones, andgpipekbe laidviththe pipe invert 150Matowthe invert of the table diain
steeper terratine risk of silting and bloclsageiuce@dndthe minimum pipe siz& 30mm

WhereCouncilhas permitted swale drains to benusB&RZ(S) gmrt of an integrated WSUD treatment system, the
minimum pipe sizél bed 300mm, arttie pipeshoulde laidothat the pipe invert matches the table drain invert.

Reinforcedacrete swale crossings can be used where the depth of the table drain is less thapr@siiicim and the
of thedepthand thegeakflowvelocitys less tha@.35providedth@ounci | ds Engiisstsfied ng D
that the crossing can be safely and conveniently negotiated by standard cars

At existing entrances with eith@&@nmorA 375nmculvert, new emdills may be added to the existing culvert as
long as the existing pipes are in good condition, are laid at the correct level, and are demonstrated to have
hydraulic capacity.

Councilwill expect culvertbéodesigned with the following hydraulic capacity:

1 18nAEPcapacity befotlgeprgerty culvert overtops

1 2%AEPcapacitpefore thevertoppingepth reach&)0mm

1 No watemayencroach aheedge of shoulder on sealed roatieedige of gravel on gravel roads.
Councilwillexpectural vehicle crossings to be upgraded to raestandards whenever rural land is subdivided,
unless the location of the ags@ssan obvious high point. Where a planning permit relates to boundary realignm

only, there will generally be no engineering requirement for upgrade to acttespesposéesrealignment would
see a significant change in the use of such access.

12.10 Requiremeribr Dust Suppression Works

Where existing dwellings, or dwellings for which planning permits are in force, are likely to experience an il
intensity anal/ frequency of dust exposure arising from traffic related toGepadposeshCounciimay require

theDevelopeto undertake appropriate dust suppression works at the relevant locations. These works may be per
in nature, or may comprise @ap#able seasonal treatment regime extending over a defined period. The requirem
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will vary fro@ouncilto Council reflecting differences in-naaking materials and annual rainfall p&emmsls

that require dust suppression works are @stedhims 1 and 3 in Selection Table 12.10. Contact should be made wil
thoseCouncilsto determine their specific requirements.

Selection Tabl#2.10DustSuppression

Dust Suppression Works| Councilsd Council Funds Dtis| Councilsd Where Dust Suppressiot

Required Supprasion Works Worksare Determined on a Case b
Case Basis
Campaspe Shire Greater Shepparton City Cou Ararat Rural City Council

Horsham Rural City Coun
Macedon Ranges Shire Co
Moira Shire Council
Moyne Shire Council

Ballarat City Councll
Bass Coast Shire Council
Baw Baw Shire Council
Benalla Rural City Council
Central Goldfields Shire Counci
Colac Otway Shire Council
Corangamite Shire Council
Glenelg Shire Council
Golden PlainsighCouncil
Greater Bendigo City Council
Greater Geelong City Council
Indigo Shire Council
Latrobe City Council
Mildura Rural City Council
Mitchell Shire Council
Moorabool Shire Council
Murrindindi Shire Council
Rural City of Wgaratta
Southern Grampians Shire Coun
Strathbogie Shire Council
Swan Hill Rural City Council
Towong Shire Council
Warrnambool City Council

Wellington Shire Council
Wodonga City Council
Yarriambiack Shire Council
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Clause 13MobilityandAccess Provisions

13.1 Objectives

The objectivestb&seamobility and access provisitete promote
1 walking and cycling to daily activities
universal access within the community

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

A To develop layouts that allow for access in all directions, link to public transport, reduce dependence on
provide walkways and eyelgs that are continuous and linked to each other

13.2 General

Councilwill expect tHeevelopeto provide canuous footpaths for all property frontages and sideages in urban
residential and commeRséaielopmentSNCPLE Inaccordance witlable 2 Developersnay also be required to
establish connective linkxisting footpaths where demand is directly related to the development. Gaenective link
generally requiredmcommerci@levelopmento offsitecarparkingelated to the development.

The Austroagablicatiofycling Aspects of Austroads GRtle§provides comprehensive information on planning,
design and traffic management of cycling facilities.

13.3 Requirements

The following requirements appbtpaths and pedestrian accesses

9 Footpathare tobe constructed at the time of developmemirdarame witAppendix E: List of Cocih
Inspections and Inspection Checklists

1 Footpath alignmeats to beffset by no more ti3&9mfrom property boundaries in existing arégsnand
more thaBOmm fromggerty boundaries in Dewvelopments

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

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

1 The desirable maximum dedlsen footpaths iSA and the absolute maximumfetbss 40, including ker
crossings. Kerb crossargsde provided in accordanceAuiiralian Standard AS/NZS1428.4, 2009 Design for
Access and Mobilitileans to Assist the Orientation of People with Vision limipactitee@round Surface
Indicatorat locations idéied in consultation@Witnunci | s Engi.neering Departr

1 Councilwill expedbotpathso be constructed of concrete or asphalt comdply witAustralian Standard
AS/NZS1428.4, 2009 Design for Access andiMébilitg to Assist the Orientafideople with Vision
Impairmerit Tactile Ground Surface IndicEiosurface finishactile Ground Surface Indicshonsidoe
provided in accordance ABINZS 1428 with th&icRoad3raffic Engineering Manual VolurSection 4.9
andwithAppendixB: EngineeringdcceptanceProcessfor Development€ouncilslisted irBelection Table
13.3only requithese indicatdis be installed in the central commercial area ehteban c
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Selection Tabl&3.3Tactile Ground Surface Indicators

T G S Regurements For Central
Commercial Areas of Urban Areas Or

Benalla Rural City Council
East Gippsland Shire Council
Golden Plains Shire Council
Greagr 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

Wellington Shi€ouncil

Yarriambia&hire Council

1 Footpathshouldslope away from the property boundary, and be elevated above the adjacent nature stri

general, reverse fall on nature istupdesirable amdllonly beaccepteavhere no practical alter@agiv
available.

9 Councilwill expect tHaesign Enginedp provide detad$ service pits to be located within the footpath or
pedestrian areasdounci® s En gi n e e rvhaengequ2sipgeeptanoafthe detailed design

9 Councilwill expect tiizesign Engineéo seek specifigreementframreCounci | s Engi neer.i
beforespecifyingatternedinisheto footpaths or pedestrian accesses.

9 Shared pathshouldedesigned and constructed in accordance Aigtribed&uide to Road $ign Part
6A: Pedestrian and Cyclist Pathsa2@Hhy VicRoads supplement to those guatedibesat least 2.5m
wideWherea shared path crosses a pedestrian @nmdgémum lateral clearance of 0.5m on both sides of
the shared paghoulde preided where the speed of cyclists is less than 20km/hr. Where higher speeds
likely a minimum lateral clearancesbbliid be providau both sides of the shared path.

1 Footpathshoulahot abut kerbs, unlagseedh writingto u n c i | 8 s Depantmariti“e & rwhere

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

14.1 Objectives

To ensure thatrparkings provideth sufficienjuantitandquality t@ervicaesidents, visitpssaff, customers
deliveryehiclesnd other users.

14.2 General

The number of parking spaces to be provided for any deheloldmecntaccordance withGhe u n Blanhir@ s
Schemer withthe acceptetiraffic Impact Asseent Repoi€ouncilwill expect akquired physical wdrkise
constructegls part of tHeevelopmeninaccordance wibcepteg@lans and specificatiandtothe satisfaction of
Council ds Engi.fdhedaesigahaulceisere that packeemdes do not obstruct the passage of
vehicles, do not create traffic hazards or undue pedestrian hazards and do not detract from the.streetscape am

If theDevelopeis unable to provide the requingdber afnsitecarparkingpaces for resiats, staff and visitors,
andCouncilhas not identified and addressed an existing or future need in the vicinity of the development, th
Developmentnaynot bepermitted to proceed unilee®esign Enginearan satisfouncilthat alternativear

parkingan be providedhichmeets theequiremenset ouin Clausel4.31n particularhereCouncilhas a Parking

Strategy that identifies existing or proposeavitaikifgm of theDevelopmenCouncil may requlieDeveloper

to contribute tloe actual cosi$ providingdditionadffsite vehiclepacesandoenter into a Section 173 Agreement
withCouncittothat effect

14.3 Requirements

The following parking requirements apihevelalbments

1 The parkingquiredor normal levels dfivaty associated with any land use should be accomnsitgaded on
should be located ahduld hawdimensions thagrmit safe asdnvenient access asd

1 UnlesCouncilhas agreed to an alternative treatmpatkialyy, both on and off siitejldbe finished with an
allweather seal aliige marked

1 The layout and access arrangements for all parking arezsngihowldith thsustroad§&uide to Traffic
Management: Part 11 Padkidgistralian Standa82890.1 2004 Off Street Parking2888.2 2002 Off
Street Commercial Vehicle Parking, AS2890.3 Bicycle Parking Facilities, Australian Sterd®8@dAS2890.5
Street ParkimmndAS2890.6 Off Street Parking for People with Disabilities.

1 The number of-site parking andsife parkingpaceso be providddr nofresidential land usé®uldomply
with thestandards spified on the planning pastnére applicable, or ®ith u n eleviand RBarking Strategies

9 Lightinghoulde povided to the satisfactidh@fu n c i | 6 s Departigeéntn e er i n g

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

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

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

1 Where a particular dwelling may generate a high demand folQmar&iogethay providelaquatadditional
parking within thedaeserve for visitors, service vehicles and any excess resident parkingHsuddearking
convenient to dwellings.
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1

All verge spaces and indented psikinigbe constructed of concrete, interlocking pavers, bitumen or asphalt wit
crushed rockyement base, aneldesigned to withstand the loads and manoeuvring stresses of vehicles expec
to use those spaces.

Councilwill expect thzevelopetoidentifyhte measures proposesetoasideesident parking amburghat
casual visitor accestfimited to people proposing to usevhmpment.

In addition to the general requirements, the following parking requirementsiépplgrkingli on

T

Councilwill expect thgesign Engineewherdesigning the pavemtrnnake specific allowafweraffic load
concentratiomas areas within tb&r park such as entrances and exits.

Unless otherwise agreed bydhaci alloadingindunloading zonsisouldbe constructed of concrete pavement
or concrete segmental pavers to resist damdgsé&and fuel spills. Paving should be mottled to mask spills.

Where parking is to be protitedgh aontribution @ouncilin accordance with an identified Parking Strategy, the
following requiremenitéapply:

T

)l
)l
)l

Customgrarkingpaceshouldelocated withirdGnof the development site.
Dedicatedermanent staff parking speaeggrovided within 500m ofiteattheD e v e | cogt.er 8 s
There is a direct pedestimdcage with the Developneemnavillbe provided by theveloper

Disdled parking spaae provided in accordance with the requiremebsalbitig and Discrimination Act
and relevant Australian Standards

Lighting is provided to the satisfacfianofn ci | 6 s Engi.neering Department

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

The gatus okach element witttie proposed car paricludingommon proper§ouncilreservesndented

roadreseves, angarking spacdsas beenonfirmed inwritngbg unci | s Engi.neeri ng |
Agreemelttas beereached regardingopic indemnity for the carpark.
Access andrailabilityo Public Transpsytstemfiave beeconsidered

Theproposal accoradats existing or future location ofegidential uses such as schools, commercial and
industrial premises and local staatedor likely to be develgpethe area.

The effect of -gireet parkivgorkssto slow vehicle speeds and enharueditsrian environment.
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Clause 1%EarthworksandLotfilling

15.1 Objectives

Typical earthworkay include lotfilling artticonstruction of a slapen channdfainagsystems, leedanis,
access tracks, flood protection deweesnd flow paths aegetatio removal

The objectives of dagthworks aruatfilling requirements are as follows:

1 To ensure thédteDevelopmerdoes natause oaggravattheflooding of other propedresthat, in particular,
existingunoff storage areas and/or flow grathstfilled unless thielevanfuthorithas consented to the
proposed action, and the necessary permits have been obtained.

9 To ensure thhtildings are located on a natural suréeeeceptabli@ledgroundbove the 1%EPflood level
to comply thiRegulation 6.2 of the Building Regulatioand@ifitheHealth Act

1 To ensurthatearthworks and lotfilling activities do not result in the spread of noxious weedsSeispecified in
70A and 71 of tBatchment and Land Protection Agt 1994

1 To ensureompliance withe reommendations of Catchment Managemenieatitbi@nyother relevant
agencies arganisations

9 Toensure that works do not damage, obstruct safe access to, or compromise minimum cover requirements f
servicenfrastructure, or reduce the capacity of that infrastructure to service the land on which the earthwc
conducted.

Toensure that earthworks and lotfillingdaodksesult in erosion
To avoid the releasdusdt, mud or dedr@mthe site

)l

)l

1 Tomaintaitheprivacy andesurity of adjacent landowners.

1 To minimise removal of material from the ls#iecatidposal of material to landfill
)l

To ensure that all the above issues are considered and addressed at the design stage.
15.2 General

Approval ofngineering plans@Gw unci | 6 s En gi relatesonly toghe Eapagity ofteantbwortks to
accommodate road and drainage systems to the sati€faatioij afiddoes not negate the need for planning
consent fauchearthworkdhe Design Engeerwill be responsible for enstimatggolanning permit is obtained
where required for any earthworks. Where works are tothe peagatishould, wherever possible, be obtained 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 alter
existing maintenance structures and fittings to match finished sfaceilesiélsxpect thzesign Enginedo
consult with trelevant service authority before submitting engineering plans for approval.

Where roads, footpaths or shared paths are constructed overGitiedcilveidsexpedhe pavement materjals
structure and geométriye designetdy aQualified Enginegwiththedrawingscalculationgind geotechnical data
beingsubmittebCounci | 6 s Engiforeppmovaling Depart ment

Where driveway gradients exceed 1:10, vehicle clearances should be checked in accordance3wittethe Austroad

Road Design: P8r Geometric Design (Section. &@usicilwill expect thizesign Enginedo restrict batdopes
to1:4unlesspecial treatments, such as retaining walls, and appropriate erosion control measures, are applied.
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Where possible a design that achiea¢esnce of cut and fill should be targeted. More imp&eaighetsieould
determine the most sustainable outcome considering options for a balanced cut and fill, retention of surplus m:
site, possible reuse of materials elsewhereadast aesort disposal of materials as waste. Where material has to b
removed from site, the designer should consider possible uses and destinations for the material.

The following considerations apply to better managing earthworks at the design stage:
1 Minimise the amount of topsoil that is disturbed and removed

1 Exploreptions fadhereuse ofxcavated materialsewheren the site
91 Incorporateurplus excavated matdritd site featurssch asandscaping

1 Configuret layouts to minimisgnaing and earthworks
15.3 Requirements

The followirearthworks afatfilling requirements apply Reaklopments

1 All worlshouldbe undertaken in accordanceABitB792007 Guidelines on Earthworks for Commercial and
Residential Developments.

1 Particulazare should be taken to ensure that earthamoewaliable to floodiage n@adversémpact on the
floodplaioharacteristics. Existing depressiont be fille@ither temporarily or permanenidgs the consent
of theRelevanuthority @iven in writiegnd any relevant perimige beeabtained

Where works aradertakein a floodwayall spoghoulderemoved to an area above th&ERflood level.

Council will expecnalwrbarsubdivision allotmetiotse graded, cut oefilsothat a minimum grade of 1:200
is achieved along the low side of the allotment toward the drainage outlet

Thefinishedloor surfadevel of buildingaistbeat leasBOOmm above th#AEPflood level
Thefinishedurface of lotfillimysbeat or above thEAAEPflood level

The extent and depth girajposedtbtfillinghoulde denoted on the construction Waese depths of fill on
allotments exceed 300 mm, those areas are to be clearly differemtatediiere the depthdl @réless
than 300 mm.

1 Councilwill expectif record®be kept of all areas filled thénformatiolobe recordedonthes const r uc
plans.

1 Where the depth of dticeeds30mm Councilwill expecdthe fillto be compacted accordance kthe
reqirements dfable 204.131 Compaction Requirements 8t¥ieRoads Specificatiom trimmed and
shaped to match existing site ,lesaept in areas nominated for soft landscapmglwill expect the
geotechnical test resialtsesubnitted taCouncib s Engi ne erforapgrovile par t ment

The requirements for backfilling drainage aesspeasfied in the Standard Drawing

Where earthworks abut struc@mesciwill expetheDesign Engineéndemonstrate the continued safdty
integrity of those structures to the satisf&tonaf c i | 6 s Engi.neering Depart me

1 The desirable maximum depth of fill allowable agairstifereimglinth has been provided at the base of the
fencingls 200mm

1 Council will expect retainiligtobe provided when the depth of fill exceeds 2@@maxonum batter slopes
are exceededlheDesign Engineehould check with the relevant authority to ensure that the construction of su
walls will not impact on existing underground(sdvicicesay be in unregistered easements).

1 No watemaybe directed to flow into adjoiningteper
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1 Ideally no fill should be imported oneesippmensite.Council will expdlase Construction Engine¢o
indicate the sourcewfimportefill anl to provide evidence that the soil is not contaminated

1 Councilwill expectilareasonable precautitmrise taken to prevent the spread of noxious weeds from or to the
worksitgqReferlsoClause€2.7)

1 Councilwill expectllareasonable precautiturise taken to preventid debrisand dustrom leaving any site
during and after construtedar alsGlause®2.3and 22}

1 Topsoikhoulde stripped and stockpiled from all areas where earthworks are to lietmedcamtepleting
the sitavorkstopsoithoulde placed and rehabilittdedplicate the predevelopment dspdpgnoriate

1 Sites that may have been subjgcldgical or chemmahitamination require special consid€matinail the
EPA or othdRelevanfuthorities maygrerea fullanalysis of amppotentiallgffected sites amdll,in some
circumstanceequiran Environmental Impact Statement

154 Treatments to Minimise Driveway Excavation
Excavation of Driveways and garage sites, on lots on the high sideayf Heecarasidered.

15.4.10ffsetting the Crown or Gy Crossall

When the natural cross slope of the existing terrain will lead to unreasonably high cut batters, offsetting the
imposing a omeay crostall may be considei@duncilwillaccepobftetting the crown on aviay road when the

Design Engine®an demonstrate that sufficient stormwater capacity will be retained in the channel and roadway
high side of the road. The required capacity will depend on the catchment, ainstde spateingrdry pits. Offset
crown widths should be sufficient to ensure that the crown can be laid with normal a§shaltimédnepy.

the use of a omay crosfall only when tBesign Enginearan demonstrate that all drainageemaguois will be

met.

15.4.Reverse Crostll

Councilmayaccepthe use of a reverse cfaion the uphill lane of a divided road provideDésajritengineer
can demonstrate that sufficient drainage capacity is available in the uphill medidrathegcaifians have been
taken to intercept the flow at median openings.

15.4.Median Crostall

The median crdsdlon divided roads shquieferablgot exceed 16%, with 33% as an absolute maximum, unless a
retaining wall is provided and there aoposeo median breaks. At median openings however, the pavement cros:
fall should not exceed 5%.

15.4.Modified Footpath Crofall

Councilwillaccepiodification of the footpath-atbgmly in extreme circumstances. This approach tends to increase
the c&chment area discharging stormwater into downhill lots, and should be avoidedGauec\pidisaitdebe

reluctant taccepreverse fall (away from kerb) nature strips, with a spoon drain, as this approach results in t
maintenance costdhaiit significant access benefits.

15.4.55plitLevel Road

Councilwill not normadigcepimodified road sections designed to accommodate a split level road.
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Clause 16Urban Drainage

16.1 Objectives

The general objectives of urban draingme are

1 collect and control all statevgenerated within the subdivision or development

9 collect and control all stormwater entering a subdiviatochrftentsutsidehe subdivisipn

1 provide an effective outlet for allandiecmwater to a natural waterconaseeptableutfalland
1

achieve these objectives witletutnent tthe environment generally, surface and subsurface water quality,
groundwater infiltration characteristics, adjoining landowners anih|tredewinésabie drainage outhatd
watercourses @thupstream or downstream of the subdivision.

16.2 General

Councilwill expedheDesign Enginedo design the drainage systerocordance with ttedevanprovisions of
Australian Rainfall and Rukdéfod Analysis and Desi@d 20ater Sensitive Uriasign Engineering Procedures
published by Melbourne Watkan Stormwater Best Practice Emvitahitanagement Guidelines g0bished

by the CSIRO and, where reléussitalian Standard AS3500.3 StoriDraatage

Thesestandards and guidsdimequire that tbempletérainage catchméet taketinto account, not just the area
included in the subdivisidleselopmentouncilwill expe¢heDesign Enginedobase the calculated peak flow

on the full potential development of the paileetipstream areas for normal flow sityatidrte considére

overland flooding caused by pipe blockages, general flooding and high water levels. Staged upgrading of the s
only be undertaken witlptlo agreemesftCouncil

Prior to aomencing detailed desigrDésign Engineahouldletermine the possible ultimate zoning of all external
catchment areas contributing to the drainage system DétrglopineentThis may requizensultation with the
C o u n Engiheérimg DepartmeantidC o u n Blanhiry ®epartment

16.3 MajorandMinor Drainage Systems

Councilwill expect theesign Enginedoa d opt t he Oémaj or/ minordé approach
Chapter 1df Australian Rainfall and Riréffod Analysis and De&ig01

The minor systdypically comprése pipeline network with sufficient capaocltgdiband convagrmwatdtows

from nominate@sigrstorm events (s€tausd). These pipelines prevent stormwater damguertiepand limit

the frequency and quantity of surface water to a level acceptable to the community. The pipelines do not always
natural drainage paths and are usually aligned along property boundaries and ganaatiaaydterb

Themgor drainage system caterthéorunoff from storms of higher intensibo#gor which the minor drainage
system has been designed. The major drainage system is designed to handle flows resultinglfr@RERtorms with ¢
These flonshouldollowa designated overland flow path,witicinmalle a road reseriféhe catchment area is
smallandoradrainage resemwernit is impractical for unsafe for agsaieo carry the excess flows.

Councilwill expect tHimishedloorevel bbuilding®beat leasBOOmm above th&AEPflood level

VERSION 5.01 Pagedlof260



[
I’ M infrastructure design manual

16.4 Hydrology

Councilwill expect th2esign Engineeo prepare catchment plan showing the total catchment subaread
thatformthe basis of the desag to submit this for approvaldou nci | 6 s En g i,togethaerwithg De g
drainage computations sheet.

Partial areahouldeconsideredthen determining peak flow gitculariwhera catchment contagbareas,

such as reserves, that may have relatively largmticenwhtion in conjunction with a small coefficient of runoff. In
some instances a partial area design discharge nmaurediat is less (or the same) than a discharge calculated
at some upstream point. Careful checking of the partiesl maa lfl® required to determine the largegtiibw
Councilwill expect tze used for the design of the stormwater system downstream of the connection point.

Inassessing the major drainage sybhedbesign Engineeshould consider usingnit Hydgraph or Nerinear
RunrOff Routing model. Tresign Enginearill be responsible for deterntivéngost appropriate methodology for
each applicatioviarious drainage tools, programs and construction methods are avadalge Entiredo
acheve the objectives of the drainage system. Regardless of the technique o€ metbibdllszdectetailed
documentation to be submitteeliew andpproval

Twoseparateecognised runoff estimation meihaatidition to the Rational Blethoulde 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 of a defined r
will be experienced in the lifetime of a stormwatendrainikgd hese areAlmmual Exceedan&aobabilityand
theAverage Recurrence Interval

Both methods are probabilistic in nature, but that fact can become obscARi whed theset a design event.

Many people believe that, once an event@@yleaARIhas 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 captured by describing th
having a 1%EPin any year. Té&Pterminology recommenuagdustralian Rainfall and Rbhasftherefore been
adopted in this manual to describe events with an ARI greater than or equal to one year.

TheAEPis related to tAdRIby the equation: AERPH&xp(1/ARI)) where ARI is in years.

The return intervadthrod can also be misleading for events whose average return interval is less than one year,
seasonality can become important (for example, events may be clustered in a WeY seasois) péhgear)
terminology recommendedlisyralian Raafifand Rundfés therefore been adopted to describe such events.

Table8 summarises the relationship between the return interval descriptors and those now used within the man
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
2 39%
5 18%
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ARI (years) AEP EY
10 10%
20 5%
50 2%
100 1%

Intensity/Frequency/Duration curvear@fbailabfeomthe Bureau bfeteorolodi/ebsite
http://www.bom.qgov.adoghydro/has/CDIRSWebBasic

Online resourcadiowcurves to be establisfirdanyAustralialocatiotased on itatitude and longitude.
16.6 Annual Exceedance Probability

Council will expectdesign dhe minadrainage systaobe based on tA&R shown in Takde

Table 9 Annual Exceedance Probabilifie@sMinor Drainage Urban Areas

Drainage System Capacity

Urban Residential Areas 186 AEP

Commercial centres of 10 shops or le 10%AEP

Industrial areas or wieeneharge would 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 properigaipoumuaayly besumed to be six (6) minutebam
residential are&@pecial consideratioaybe necessary for other aa@alor circumstances

Councilwill expect thgesign Enginedo identify all overland flow pathways to be activaé&dPavadis, and to
demonstrate that these pathwagmdlly including road reserves in urban areas) have sufficient capacity to convey
excess runoff once the available capacity of the minor drainage system has been fully mobilised. Care should &
to ensure that any adjacent properties wilknatisarse consequences from the mobilisation of those paths .These
requirements may not be applicable when pipes discharge to retarding basins, as provided for in Clause 18.5.

16.7 RunoffCcefficients

The runoff coefficient shown in Table 10 shoulcebdeagagt#ustralian Rainfall and Ririéiod Analysis and
DesigrR001For areas of special use such as schools, community centres, and sporting Cleweddpnlients,
expect th®esign Enginedo carry out a more detailed study of the céizngaaiethe area, establish the actual
proportions of pervious and impervious areas, and consider the likelihood of soil permeability reducing progressi
prolonged rainfall events, in order to determine appropriate runoff coefficients.
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TablelOspecifietheminimurmunoftoefficient® be used in the design of drainage systems

Table 1RunoffCoefficients

Catchment Type RunoffCoefficient RunoffCoefficient
(applies to AEPfor most  (applies t@a8%o AEPfor
Councils) those Councils listed i
Selectin Tabla6.7
LDR4 lot areas > 2 ha 0.30 See notesZand3 0.30
LDRZ>1 hato 2 ha 0.3 See notes, Pand3 0.30
LDRZ lot areas4900 rftol ha 0.40 See notesZand3 0.35
LDR4Z lot areas2000 rato4000m? 045See notes, 2and3 035
Residential areiafot areasO® n?to 2000 rA 0.50See notes, 2and3 0.40
Residential area®t areas6d0 Mto1,0@ n# 0.7 Seenotes 12and3 0.55
Residential area®t areas40 mMto600 M 075 0.60
Residential area®t areas300 n¥to450m 0.80 0.65
Residential areabot areas <B n¥ 0.80 0.80
Residential areas (medium density, i.e. Ur 0.90
including potential unit development siteq
Commercial zones 0.90
Industrial zones 090
Residential road reserves 0.75
Landscaped areas 025
Public Open Space 0.35
Paved areas 0.%

Notel

The runoff coefficients showabkilelOfor residential lots greater thar?@@nea do not include an allowance for
the road reserves within these subdivisions.

Note 2

Wherehere is a likelihood of further subdivision occurring of allotments in new subdivisions anshitaycnce of 10¢
be added to the coefficients to avoid the nesddatedentida be providddr theséurthesubdivisions.
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Note 3

TheCouncilsliged inSelection Tabl®.7have differimpefficientsf runoff f&8o0 AEPand1%AER All other
Councilsuse theoefficientgsted in the first columhadile 1.0

Selection Tablg6. 7DifferingCoefficierg of Runoff

Couwncils That Use Differifgpefficierd of Runoff for
1846 AEP and 1% AEP

Greater Bendigo City Council

Greater Geelong City Council

Horsham Rural City Council

Wellington Shire Council

Yarriambia&hire Council

16.8 Hydraulic Design

Councilwill expedheDesign Enginedo usenydraulic grade lit() analysibased oappropriate pipe friction
and drainage structure head loss coeffitientt&sEhouldemain motban 150mm below the invert of the kerb for
minor flowand béess thanSmmabovehe invert of the kddo major flows

When an external area contributes stormwater to the system, the drain should be located at a depth sufficient tc
total upstream area, and due consideration should be given to any possible upstiféesctsbackwater e

TheHGLin pipes running partiallynfaybe assumed fiollow the pipe obviElidwevetheactualelocitiewithin the
pipe under such circumstances $§igociecked.

Pipe desigrshould refleappropriate pipe paramétemithetheColdrook White 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/Polypropyleng 0.0D 025

WhereCouncilhas agreed that other pipe materials may,be ushe manuf act urer 6s r e
adoptegdhaving due regard to the potential for pipe roughness to increase over the service life of the system.

16.8.1PipeVelocities
The é@sign pipe velocitgg®uld normally: be

1 Minimur pipe runnirfalffullormore& 0.75 m/s
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1 Minimuri piperunnindess thahalffull - 1.00 m/s
1 Maximurm5.00m/s

16.8.2 Minimum Pipe Grades

The preferredinimum grade of a stormwater figtedsrselection Taklé.8.2Councilmayaccepflattegrades
where thBesign Engine@andemonstrate thhe velocitiagillexceedhose listed in the headings of the table

Selection Tabl#6.8.2Minimum Pipe Grades

MinimunGrade ofStormwatePipe to be 1 in 500| MinimunmGrade ofStormwatePipe to be 1 in 300

subject toa MinimumVelocity of 0.7m/sec subject toa MinimumVelocity of 1.0m/sec

Benalla Rural City Council Ararat Rural City Council
Campaspe Shire Council Ballarat City Council

Colac Otway Shire Council Bass Coasshire Council
Gannawarra Shire Council Baw Baw Shire Council

Greater Shepparton City Council Central Goldfields Shire Council

Horsham Rural City Council Corangamite Shire Council

Mansfield Shire Council East Gippsland Shire Council.
Moira Shire Caziin Glenelg Shire Council

Wellington Shire Council Golden Plains Shire Council

Yarriambiack Shire Council Greater Bendigo City Council

Greater Geelong City Council

Hepburn Shire Council

Indigo Shire Council

Latrobe City Council
Macedon Rangesii® Council

Mitchell Shire Council
Moorabool Shire Council

Moyne Shire Council

Murrindindi Shire Council (minimum grade 1 if

Pyrenees Shire Council

Rural City of Wangaratta
South Gippsland Shire Council
Southern Grampians Shire Gounci
Strathbogie Shire Council
Surf Coast Shire Councll
Swan Hill Rural City Council
Towong Shire Council

Warrnambool City Council
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MinimuntGrade ofStormwatePipe to be 1 in 500| MinimunGrade ofStormwatePipe to be 1 in 300
subject toa MinimumVelocity of 0.7m/sec subject toa MinimumVelocity of 1.0m/sec

Wodonga City Council

16.8.Minimum Pipe Cover

The minimum cogbouldbe n accor dance wi t hndatiomsnlessathenisa gravided ®rind s
Clause 16.18dditional cover should be provided wberesiegs willirgesizedservices am@nticipatednd jpe
classeshoulde determinégving regard to preposed covand to the anticipateditads

TheDesign Engineeshould discuss apsopose@xceptions to the minimum cover reqtsrewitbk@ounci | & s
Engineering Departmeprior to submitting documerapfoovabdfthefunctional layout
16.8.4CurvedPipelines

Curved pipelines are permittddwhere thaye of constant radius in the horiganiinly, and are in accordance

with the pipe manufacturero6s specifications.

16.8.FipeAlignments aPits
The followirmpnsideratiomppltothe alignment of pipes at pits:

1 Generally, when desigttiegpipe system under pressure, the pipestiovdtsincide at junctions, but in flat
terrain, the inverts may coincide.

1 Where practical, the pipes at junctions should bsoaligh&te projected area of the upstream pipe is wholly
contained withthe downstream pipe.

16.8.6PitLosses
Pit lossesanbe calculated on the basis of:

Vo2  Where Vo is the outlet velocity calc Qo
2g from Ao

where K is a head loss coefficient.

Values of K for various pit configurations areAgisenadRoal Design Guidelin€®art 5 General and Hydrology
Consideratioasd any VicRoads Supplement to those guidelines

16.8.7PitLocations

Sideentry pits should be spaced so that the pits are able to deliver the design flowaraitthiddepigiisof the
flow channels should not exceed 80.1@ewasilwill expect th2esign Engineao consulinlet capacity chaots
undertake specific desigh where any doubt exists that these criteria can be satisfied

Side entry pits should be clear of radial®ydsnigsand drivew&sannel flow approaching an interséctias
be collected before the tangentydeds thBesign Enginearan demonstrate that adequate capacity is available
in the kerb and channel to carry water around the return.

Double de entry pighoulde used where approach grades to intersections are in excess afl6¥pairdsain

roadsunless theesigrEngineecansatishiCounci® s E n g i n e e rthanagingl sige &ntrivitfipeovide
sufficient inlet cajppdor the pipes to operate at their required capacity.
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16.9 Main Drains

Pipes ok 750nmor greateshould bdesigned as main dransl large direction changes through standhodijoits
be avoidedConsideratishoulde given tasingspeciapit geontees andor introduciraglditional pigsd/or bends
atsignificarthanges of direction.

TheDesign Engineehould discuss the design cfibeniaain draiméthCounci | 6 s Engiattheer i ng
earliest possible stage in the design process.

16.10 Pipes

16.10.1 Pipe Type
16.10.1.1 Reinforced Concrete Pipes

Reinforced concrete pipes with-apgguicket profile and rubber ring joints, manufactured to meet the requirements
AS/NZS 405807Precast concrete pipe (pressure aipdessaoreland designeadinstalled in accordance with
Clause 16.10.3, aaxeptedy all Councils. Fiysimted reinforced concrete pipes with external bands, manufactured
designed and installed t@abwvestandardsnay be used for culverts and other specific appdichmigo the
prioagreementfradounci | 6s Engi.neeri ng Department

16.10.1.2 RibbedPolypropylene diighDensity Polyethylene Stormwater Pipes

Ribbedolypropylene lighdensity polyethylene stormwater g@isggned and installed in complithcElause
16.10.3, may be used as an alternative to reinforced concrete pipes where a Counciéteepitadicamitchs
use in Selection Tatel0.RibbedPolypropyleneldigh Density Polyethylene Stormwater Pip

Selection Tabl#6.10.RibbedPolypropylene diigh Density Polyethylene Stormwater Pipes

Acceptedor use Acceptedor use except under road paveme
East Gippsland Shire Council Ballarat City Council
Greater GeelongyGQCouncil Baw Baw Shire Council
Greater Shepparton City Council 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

Greaer Bendigo City Council

Greater Bendigo City Council

Horsham Rural City Council

Indigo Shire Council

Macedon Ranges Shire Council
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Acceptedor use Acceptedor use except under road paveme

Murrindindi Shire Council

Wellington Shire Council

Yarriambiack Shire Council

16.10.1.3 Other Profiles and/dtaterials

Prioagreemeim writingfroBounci | 6 s En g iisregained for gl otbee gpa prdfileseamdtor materials.
These include riblpedypropylenetigh density polyethylene stormwater pipes for those Councils not listed in Selec
Tablel610.1RibbedPolypropyleneldigh Density Polyethylene Stormwater Pipes.

Councilrecognises that sustainable material alternatives, including recycled plastics and concretes containing
aggregates or fibre reinforced concretes, catrdensimilar hydraulic performance to that of conventional materials
but will require thatEresign Engineg@rovides additional evidence on the structural integrity andptopasétyy of

pipe profiles and materials. The information provitliutsioleu

9 details of any Australian or overseas Standards covering the design and installation of the pipeline;

A~

the manufacturerb6s recommendations for type, cl

1
1 details of where, by whom, and for whaepgimilar pipes have previouslpademied
9 details of testing and inspection proposed to be undertaken; and

1

other details as required bgoacil

16.10.2  PipeDiameters

The minimum pipe diameter is generally 2100mm UPVC for property inlete shveifiggamagl 50mm UPVC for
property inlets serving two dwellogscilsmay require larger diameter property inlets where the runoff being
generated from the property so dictates.

Pipes that are or will becGmencilassets, and are not requiredrteey runoff from a road or sheetidave a
minimum diameter of 225mm. Pipes that are or will become Council assets, and do convey runoff from a road
shouldhave a minimum diameter of 375mm, to reduce the risk of blockage.

TheDesign Enigeermay apply in writhgClo unci | 6 s En gi foragreementmgvarpthepabove me n
minimum sizes. Such applicatlomddoe accompanied by computations to show that the required minimum flo
velocities have been achieved, apgpéheapaats areadequate foheintended purpose. The applicsitmrid

explaifnow blockages are to be avoided when the pipes in question are required to convey runoff from a road o

16.10.3 Standards fothe Design and Installation of Pipes

16.10.3.1 General

Councilwill only accept pipes which havenaeeriacturetbsigned and installed according to the relevant Australian
Standards. When selecting the type and class of pipe to be useghduébedwd to the external loading, the
pipe charactdits and the construction techniques to be used. The pipe embedment materialsstuiogiigrocedures
comply with any specific recommendations published by the pipe manufacturer, and afilvelddenapphéa!s

to plant and compaction technichessrequired for a particular type and class of pipe.
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Pipeline designs should consider both dead and live loads. In addition to the live loads imposed by norm
movementouncilwill expect thBesign Engineeilo have regard to the transientdads associated with
construction equipment, heavy service vehicles and emergency vehicles.

When pipelines are located within road reserves or public spaces, or may otherwise be subjected to significant
Counciimay require tBeesign Enginedo provide specific calculations, based on the live loads ASegif(dy 2n

Bridge desigrio confirm the adequacy of the proposed type and class of pipe, rather than relying on ge
recommendations by manufacturers.

Where any departures fresetprovisions are propaSedncilwill expect ti@esign Engine¢o seelagreement
for those departures at the earliest possible stage in the design process, and to provide detailed justificatior
proposals.

Note: TheDesign Engineashould esure that any commercially available software package relied upon in perform
such calculations uses the live load distribution ratios specified in Clause 6.2 of AS 5100.2.

16.10.3.2 Reinforced Concrete Pipes

Reinforced concrete pipes, as specifiedse $5.10.4houlde designed and installed in accordant8/Nifts
37252007 Design for installation of buradtrete pipeJhe Design Engineeshould have regard the
recommendationAB/NZS 372807 Supplementdommentangarticularliyn situations whexduried pipeline
may be required to carry signifieatdads

Note: Table B2 of AS 37Z87 does not reflect the live load distribution ratios specified in Clause 6.2 of AS 51(
and should not be relied upon when submitifitg csdeulations for pipelines to be located within road
reserves or public spaces.

16.10.3.3 RibbedPolypropylene didigh Density Polyethylene Stormwater Pipes
RibbedPolypropylenetdigh Density Polyethylene Stormwater Pipes, as specifie®itClsheai|t

1 be designed to comply ABINZS 25661998 Buridtexibleipesi structuradesign;

1 be installed as requiredBINZS 25662002 Buridtbxiblgipesi installatign

1 comply fully with any additional technical recommendatiby gineuvicenufacturer;

1 when installed behind mountable ensantable kerb, have a cover of at least 750mm;

1 when installed in easements subject to occasional traffic, have a cover of at least 600mm; and

1 when installed within a Bushfire Managemawt IGaxezla cover of at least 450mm.

When particular pipe materials and/or systems are not specifically covered in 298| L£AB6i6 hay require
the Design Engineer to provide evidence that the testing and quality control regimesiapigirepasardaters
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 purposkEpend on tipgpeline materitde depth of embedment, and the nature of
the overlyirigfrastructur€ouncilwill expeché material being consideneaet grading, plasticity and ailteria
outlined in the relevant specificaliomscilrecognises tha&ckcled materialsynmovide a sustainable alternative
to natural gravels and sands or crushdalteitkormallgxpect thBesign Engineé¢o provide evidence theth
materiala/illmeetonsistergerformance standaetyuivalent to thoseaiventional materialsd have been used
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successfully in comparable situations elsewhere inMusteatiach evidence is not readily available, advice may be
sought from the manufacturer of the pipe units as to the suitability of the proposed alternative material.

16.11 Strucures

16.11.1 Drainagestructures

Councilwill expect drainagructuremcomply withe applicabdtandardrawings/Vherenodificatismre required
or special structures are to be constructed or thefaéieijn Engineeshould subniitlldetails witthedetailed
desigrdocumentatidNormal good practice should be observed in determining theupdt &hadlamtersection
angles between drainage lines wilfpitd be permitted.

Murrindindi Shire Council requires floors of pits sh&tandathdeDrawings to be shaped to suit the pipe radius and
change of pipe lower inverts, unless othgredsky theCouncil

Junction pits at the back of kerb within inte sieotildns avoidedtherevepossible.

16.11.2 MinimunDrops atPits

Minimum drsg@t pits are required to provide sufficient slope along the pit inverts to clear debris, and to provide tc
in setting pipe invert levels. Generally the minimum drop th26ugn pitswever, in circumstances where changes

in direction occeeyverapipes enter one pit, large inlet dativeldcity differenamdstor gratd or sideentry pits

are usedydraulimssedecome significant and should be carefully considered in the analysis and design of the ne

16.11.3 Maximunbrops atPits

Couwncilwill expect thiesign Engine¢o design drop pits witkval differengeeater thamibetweeanincoming
pipe and the pit outligiein accordance with ghestroadRoad Design GuidelinBart 5 General and Hydrology
Consideratioasd ap VicRoads Supplement to those guidelines

16.11.4  SideEntry Pits andGratedPits

Pitfunctionand capacitistioulde in accordance witistroadRoad Design Guidelinart 5A Drainag®oad
Surfaces, Networks, Basins and Subaundauey VicRoads Sepnt to those guidelibedess otherwiagreed

by Counci pitconstructioor installation shohklin accordance viitarelevansStandard Drawingsd with the
manufacturerdéds recommendations where appropriate

Councilmayaccepthe use of préfigcated pits, bugay requirteDesign Enginear Construction Engine¢o
providdulltechnical detait$ the proposed pitsluding material, specification, dimeasdpreduct data sheet,

and to give careful considerationdadamntages disadvantagesusing such gitshe proposéatationCouncil
mayalsorequire thataertificate be provided Qualified Engineéo confirm the structural integrity of the pits in the
specifiapplicatigrhaving regard to the nature of dstpipe used and the dead and live loads to be sustained.

16.11.5 PitCovers

Pit covershouldhave a clear opening of sufficient dimension and orientation to comply with OH&S and confined
entry requiremertigavylutycoversr plastic lodowrcoversnay be required in high risk areas sBciblisOpen

Spacs, recreation reserves, school arektsetghereovershoulde installed with class rating in accordance with
potential traffic loadings.

Approved trafficaldadbearing covestioulde povided on all side entryipiexposed kerb argaaticularlst

intersectionand on all pltecatedvithin industri@levelopmentdhe drainage network shoulddigeetito locate
pits away froexposed kerb aramiserever possible
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16.12 Litter Colletion Pits

Councilwill expetheDesign Engine¢o providacceptablgross pollutant trapwards the end of any drainage line
that discharges to a watercourse and/or drainafgeatesirsthat comfortable access by maintenance vehicles is
achieve. Where the pit is located in a road reserve, drainage reserve or other area withlpudhlicladrass,
shoulde in a forwaohly direction.

For design purposes,dbfault period for the cleasfifiier collection git®uld be assumedieb months.

16.13 Outfall Structureand Energy Dissipators

Councilwill expect outfstifuctures or discharge poinfiedoiway at receiving waterbe designed in accordance
with the requirements of the responsible authorities for the rfevetdaing waters. Erdigpjpatof®r pipes
should normally be ofitiygact type

16.14 Pump Stations

Small pumped systems, serving catchments up #an2a088rim cases where stormwater cannot be conveyed by
gravity to a legal point of dischaageyardesigned to comply with Section 9 of AS/NZS 3500.3. With that excepti
Council will expect all pumped systems to be designedifigdeEngineghaving regard to the principles that all
pump stations should be:

constructed above the 1% A&dPI8vel;

screened so as to minimise the likelihood of blockage by sediment and debris;

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;

capble of being quickly and effectively isolated from the drainage network;

designed 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 =4 -4 4

equipped with suitable telemetrgimgoluaring and remote control systems; and

=

supplied with detailed operation and maintenance manuals.

Further guidance can be fousyliraulic Engineering Circulars 22 (Urban Drainaga@®&s{@tprmwater Pump
Station Desigmliblished by the UspBrtment of Transportation.

16.15 Subsoil Drainage

Councilwill expedheDesign Enginedo provideppropriateubsurface drainage where groundwater or overland
flows may adversely affect the performance of areas set aside as Public Open SpaltsulsRéseev@iminage
shoulde installed in accordance with Section 702mRitteds Standard Specifications for Road Works and Bridge
Worksand include flushing points at the remote end from the outlet pit.

The desirable minimum grade feushde drainage for pavemierit250 with an absolute minimar&Gsf.

Typically, circular 200mm rigid wall or flexible UPADO SBietespipe including geotextile sock where required, is
installed under each concrete pavement edging to a rmpthiofusalograde level.
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Councilwill expechéDesign Engineeao submitletails of all sshrface drainage to be used Dawelopment
including groundwater discharge systems from sewerage tretewlmsnci® s Engi neer fomg De
approval.

16.16 Property Drains

In agreenfieldevelopmemio property drainagaydischarge to kerb and channel without thegvetererdf
Council ds Engi.@onrectiosimogldeDrnade diredtiyrt@ anstormwater pit unless there is an existing
pipeit he road reserve adjoining the property to whi
as shown in tiieo u n StantadddDrawing&here these requirements cannot betrtiedre is an existing barrier

kerb, then the conneatiary be made to the barrier kerb.

Inindfillurban residential and commBwi@lopmentahereconnection tmderground draisnpracticatwo (2)
kerb adaptors pengf frontagshoulde provided at the time of developmirss otherwise agrég Council,
kerb adaptoshoulde located clear oflaVeway crossirgygdat leasimfrom kerb crossings.

Generally galvanised steel or UPVC adapocepitablenless there is a spe€lficncilrequirement as detailed
inSelection Taklé.16

Selection Tablk6.1&erb Adaptors

Galvanised Steel Kerb Adapto UPVC Kerb Adaptors

Baw Baw Shire Council Bass Coast Shire Counc
Campaspe Shire Council Ballarat City Council
Colac Otway is Council Greater Bendi@ity Counci

Glenelg Shire Council Mildura Rural City Coun

Golden Plains Shire Council  Wellington Shire Counc

Greater Geelong City Counc| Yarriambiack Shire Coun

Greater Shepparton City Cour

Horsham RuralyG@ouncil

Macedon Ranges Shire Coun

Mildura Rural City Council

Mount Alexander Shire Coun

Surf Coast Shire Council

Swan Hill Rural City Council

Wangaratta Rural City Coung
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Councilwill expedheDesign Enginedo provideasemerdraingoall allotments that fall to theaedio ensure
that such drains aleep enough to serve the entire allotment. A property ifeb, asnp&tandaddsDrawings,
should normablg constructed at the low corner of each allotmenimtimefatimowards timelergrourdtainage
outlet along the low side of allotatenitsl bé:200.

16.17 Major Drainage Requirements

Councilwill expect thgesign Enginedo ensure that the major drainage system has sufficient capacity to collect t
excessunoff from a catchment in AEPsainfall event once the available capacity of the minsydtaimatgs

been fully mobilised, and to convey that runoff to the receiving waters with minimal nuisance, @aeger or darr
major drainage systmuldesodesigned and construetetbensure a reasonable levehfetty and access for
pedestrian and vehicular traffic, limit flooding of private and public propertthandffoimigiisieitants tine

receiving wateiEhe é@sign of major drage systenshould take into account the potesgtiaf wetlands, gross
pollutant traps and sediment interception ponds, particularly immediately downstream of urban areas.

Major drainagerailway reserveloulde limited to cross track draindmge than longitudinal drair@gencilwill

expect thBesign Enginedo obtainvritten consefmbom the relevant authority flmfralstructureoroposed to be

located in railway reserves before seeking detailed design appowalifrem E nng iDepareneniThe
Developewill be requiredpay all associated costs for such drainage works, including the licence fees (for a peri
at least 10 years) specified by the relevant authority.

Thenormaminimumequirements of the major drainagensyie as follows:

1 Councilwill expect theesign of major drainage systeilms based on the crititl AEPstormwith some
consideratidoeinggiven to the impact of a rstem event. Best practice requirebdhaidtical storm be
determined bguting storms of varying duratidhepsik flows are identif@alinciWwill expeoivb recognised
flow estimation methods (runoff routing computer models) in addition to the Rettibealsktbtford
comparative purpoggerurban catchmemissukcatchmeniregreater than 50 Haarea

1 Hydraulic Grade Line anabfstaild be usddrthedesign ofloodwas; lowflow pipes and retarding basins
Councilwill expect thgesign Enginedo demonstrate that the dimensioagodfcodwagare sufficient both
to meehydraulic requiremeantsl to facilitate maintenance (including mowing), teewt thatirsage in urban
areaswillnot be directed into easement drains.

1 The a@pth of overland flows in urban strteakbe controlled by frealul to propertiesbgrthaupper limits of
surface flow depth/velagitsistent wigublic safetas detailed in AustroRdsd Design GuideliRast 5A
Drainagé Road Surfaces, Networks, Basins and Subsurfate VicRoads supplement to thidskngs

16.18 Floodwag

Majofloodwas/ generally comprise engineered open waterways, and often involve roadways, trapezoidal chann
sometimes sheet flow through open spacdkmddajayare generally located within road reserves, drainage reserves
orPublic Open Spa@»uncilwill not accept mdjopdwag through easements wwape land in urban situations,
andwill expedhe computed peak discharige contained entirely within reserves.

Wherea Developmenwill have a significant impacverianflowsor floogstorageCouncilwill expect thizesign
Engineeto design and construct appropoiagensatory works

Where activitoodwag/ are presef@ouncilwill noaicceptlevelopment without hydraulic modelling and analysis. The
Design Egineermayalso be requestedstdomit a risk assessment report including dieéaitseaures proposed

to be taketo ensure that the potential for loss of life, risk to health and damage to properandfloadimised,
conveyance or storage acautated.
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Councilwill expectydraulic modellitogbe undertaken byustably qualified person or organisatidentifworks
thatwillensure that adjacent landholders aetnmoentalbffectegand tadentify the extent, velocities and élepth o
overland flood flaeouglthedevelopmemind downstream

Councilwill generally vieteration to existing weslasda last resort,lie consideramhlyafter all otheptions
have beereviewed and found waniihg function ofi@odplain ® convey and store fiwater and preserve the
inherent values of wetlands.

The minimum requirements that apply to design and tfémidvesy, @nd open unlined drains, are as follows:
1 The depth @bodwag/should be kept to a minimum (gelessatlyan 2m).

1 The ésirable maximum batter $op#: theabsolute maximgtapds 15.

1 The ésirable minimum cadkfor inveris 14Q and the minimum bed width 2.5m

1

Themaximurpermissiblmngitudinal grades for nfljodwag/will be geerned by the need to minimise flow
velocities in order to avoid scour and secure public safety

1 The ésirable minimum longitudinal grade foflondjesyis 1200 to minimise the likelihood of ponding and
siltationThe ésolute minimum gredé: 80.

1 Flexible structures, utilising rock gabions, rock mattresses and ge@exgteféaait for grade control
structures, minor energy dissfpatel major erosion/scour protection measures.

1 Floodwasy utilising a Ie@w pipeline should be sizednwey the entit® AEPdesign flowased on the
assumption that the-flmmw pipeline is fully blocked during major stoffftosy pes should be designed in
accordance with the following:

o] The dsirable minimum covetdeflowpipess 49mm andheabsolute minimum cos86mm.
Appropriate pipe classkeuldbe adopted with due considefadiog given to construction and
maintenance loads.

o] Lowflowpipes providing outlet drainage for retardinghmsgohe designed with invert levels of
adequate depth to command the pipes located within the basin.

Lowflowpipesshould be designed to convey the runoff assoca®ElwAtEP rainfall event
The nmimum grade lofxflowpipesshoulde sufficient to generatectsdinsing velocities.
The ninimum size lofvflowpipesshould bA 375nm

The raximum spacing of pits on straight sedberikopipesshould b80m.

O O O O o

Lowflowpipelinesincludingitgand othestructuresshould bdesigned to minimise hydraulic losses
unless there ispecific neddincorporatenergy dissigessuch as drop pits

1 Majorfloodwas/that cannaccommodatelowflow pip@éedue tdlatlongitudinal gradedemelconstraints
shouldhavea lowflow invert or tricRav channéBubsurface drainagfeuld be providetere feasible

1 Pipes discharging into nfigodwas/ should be connected to théldempipeline, with surcharge pits being
provided as necessary.

16.19 Drainage Reserves

Drainage reserves incorporateb@vielopmentshould be at led®mwide Reserve widtbsould be sufficient to
accommodate a dralite to convélye runoff associated aitBoAEPrainfaleventAllweather access tracks may
be required on both sides of the dtaéndatter slopesxceed.:8.Pump stations, efiécal supplieandwater
quality treatménfrastructureshoulde sitedo as to providafficient room émnstruction anthintenance vehicle
to turrat an appropriate locatiefer t&€Clausel8.4.8
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Wherever possibiainage reserves should be sited to abut Public Open Spaocédouttilite to the provision
of Public Ope®pacen accordance with requireme@ka$el 8.2 Councilwill expect tHeesign Enginedo
consideincreasinthereserve widthrfoonservation and landscaping purposes.

Where drainageefrastructurewithin the drainage reserve does not comiblgstatidards for public access, the
reservehouldefenced to prohibit public acGesscilwill expect thiesign Engined¢o subihalandscaping plan
and fencing details for appneital alehcingand landscapibgingzompleted #ie full cost of tbeveloper

16.20 Building Over Council Drainage Easements

Consent fro@ouncilis required to construct a buddstigicture ovatCouncildrain.

16.21 Urban Drainage Easements

In urban aregsasements for grage only should be at leastidmEasementstendetb accommodateainage
and sewerage should be at3gaside.The easement width may be further increased by theutbl@vigrhaving
regard to the depths at which sewer pipes are to behthstadiguacticable, easensialde matched and

aligned with those existirggfacent properties to provide contirutitityffaervices atocnsurehatthe propesl
usefor which the easement is created aahibeed
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Clause 17Rural Drainage

17.1 Objectives
The general objectives of rural drainage are
1 collect and control all stormwater gemeratechnsferred throtigfDevelopmendr subdivision aedsure

that it islischarged from the witboutletrimertbany upstream or downstream property

1 ensure that amevelopmentsr subdivisiotisatwould otherwiggcrease the rate and quantity of stormwater
runoffetard outflows rural runoff ratesere applicabple

provide an effective outlehsmceptableutfall
ensure that culverts and waterways are desiigasdfe passage of vehislewintained at all times
restrict stormwater flows to natural drainage Aneglamrdssinyainage catchmentitaaries

comply with the objectives and requirements of any relevant Floodplain Authority

=A =4 =4 =4 =

ensurehat therare naletrimentaiffect on
o} theenvironment generally
surfacand subsurface water quality
groundwaténfiltration characteristics
adjoinig landowners and other landowari&es vicinity thie drainage outland

o O O o

watefcoursegither upstream or downstream@évedopmertr subdivision.
17.2 General

Councilwill expect thgesign Engineeto considéhecompletdrainage catchment, usttthe area included in any
individudbevelopmendr subdivisi@andtocomplyvith the provisions ofAbstroadBoad Design Guidelines Part 5
Drainagé General and Hydrology Consideiatibasy VicRoads Supplement to those guidelines

TheDesignEngineeshould therefarke into accowqstream developments, overland flow paths, natural drainage
linesthepossible removal of unnatural drainage obstiuediepth of flooding that may occur on roads and private
property and other factoishwhay impact on oafiectedby the design of any rural drainage system.

TheDesign Enginesvill be responsiblediosuingthat their designmplies withe requirements of s16 of the Water

Act 1989 and s199 of the Local Government Aot d@Rlar, under S16 of the Water ActC8ilis
considered a landowner/manager of local roads. The construction and maintenance of such roads must not ca
to flow from the road reserve in an unreasonable manner or prevent thewsttiratcfloss ofr along a local road
reserve from occurring in a reasonable manner. In addition, under S199 of the Local Govéouneiimégit 1989,
give notice of its intention to divert or concentrate the drainage flowing onto a road pexistitaogiat onto,

into or through any land. Any persons may make a sul®oissmirtder 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 Requiremsets

Councilwill expet¢heDesign Engined¢o basstormwateunoff estimation for rural catchments (undeveloped areas)
onthehydrological methods and data contained within the lateAustsred&oad Design Guidelines Part 5
Drainagé Generalrad Hydrology Consideraaosany VicRoads Supplement to those guiddéssotherwise
provideavithin thisanual
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These guidelinggecifyhat twoecognised flow estimation methods (runoff routing compustiooideetsed

for comparatiperposes when dealing with rural farming catchmecdscbnsenits greater themmb0area

17.4 Minor Drainage

In addition therelevant sections@#ausel63, minor drainage systems in rural living, low density and rural areas

should comply withfili®owing guidelines

f The minimum pipe size foramsdculves should bé 375mnto facilitatmaintenance.
1 The minimum slopeafth drairghould be disted irselection Takl€.4

Selection Tabl&7.4Minimum Slopef EarthDrains

Minimum Slope of Earth Drain 1 in 2000

Minimum Slope of Earth Drain 1 in 500

Benalla Rural City Council

Ararat Rural City Council

Campaspe Shire Council

Ballarat City Council

Gannawarra Shire Council

Bass Coasshire Council

Greater Shepparton City Council

Baw Baw Shire Council

Horsham Rural City Council

Central Goldfields Shire Council

Mildura Rural City Council

Colac Otway Shire Council

Swan Hill Rural City Council

East Gippsland Shire Council

Yarriambtck Shire Council

Glenelg Shire Council

Golden Plains Shire Council

Greater Bendigo City Council

Greater Geelong City Council

Hepburn Shire Council

Indigo Shire Council

Latrobe City Council

Macedon Ranges Shire Council

Mansfield Shire Coilin

Mitchell Shire Council

Moorabool Shire Council

Mount Alexander Shire Council

Moyne Shire Council

Murrindindi Shire Council

Pyrenees Shire Council

Rural City of Wangaratta

South Gippsland Shire Council

Strathbogie Shire Council

SurfCoast Shire Council

Towong Shire Council
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Minimum Slope of Earth Drain 1 in 2000 Minimum Slope of Earth Drain 1 in 500
Warrnambool City Council

Wellington Shire Council
Wodonga City Council
Unless otherwise agree@duyncil theminimurbed width of the distiould bém.

Thedesirablemaximum batter slope of earth digtiivs th€lear Zonés 1.6, with the absolute maximum slope
beindl:4. Where the drain is located outsi@etreZonghe maximum batter siefid.5.

1  Councilwill expect driveabledwalls complying with VicRoads Stanaai 3D1991o be pruided for all
culverts that are parallel to the traffic flow and locateleittiz dime

1  Where possibtrossculvets should be extended to terminate outsid&leditZeneCouncilwill expect end
walls complying with the relevant VicRoadsdstirawingsbe provided for crasdvertserminatingithin
theClear Zone

9 The discharge of any roadside table draira&imagetuthoritylrain requireonsentromthatAuthorityand
the structuhouldeconstructed in accordance wittrélguirements.

1 Sectiod99 ofocal Government Act 188§Qire€ouncito give notice to all affected landowners for any drainage
works that will divert or concentrate drainage waters.

Unless otherwise agree@dynci] properticonnections in lownsigyresidentiddevelopmentshoulddischarge
through thede of the erslalland not directly into the table @@imcilwill expet¢he Design Engineers to design
culvertso accommodate peak runoff associated with the following rainfall events:

Table 12Amual Exceedance Probabilittes Rural Drainage

Drainage System Capacity
Rural road culverts 10%AEP
Major rural culverts 1%AEP

Councilwill expect thiesign Engine@oensure thdiows exceeding the capacéycolverare saconveyedsto
avoid floodirmy, for example, incorporatilep@wayviththeculvert installation.

17.5 Major Drainage

Councilwill expect tHeesign Enginedo demonstrate that the major drainage system will collect all runoff from
catchment during a major stormcess of any residual capacity of the minor drainage system, and convey this ru
to the receiving waters with minimal nuisance, danger or damage. The major drainage system should be desi
constructed to ensure a reasonable level of welficutafety and accessibility, limit flooding of private and public
property and minimise pollutant inflows to receiving waters.

TheDesignEngineeshouldonsideincorporatingetlands, gross pollutant trageraediment interception ponds
withirthe major drainage system

Major drainage within railway resemoeesbe limited to cross track drainage rather than longitudinaindrainage
Council will expéloeDesign Enginedo obtairconsentrom the relevant authority for allrgtastructire before
seeking detailed design appfoM@aCounci | 6 s Engi.mMlee®eavelopewill Deergsponsibia éon t
meetin@lltheassociated costs for such drainage works iimdndmdees (for a peridiDofeansspecified by the
relevant dhority
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Where no practicable optweavailableCouncilwill considgroposaléor majoifloodwas/ through easements in
private land in rural lidegelopments

The minimuraquirements of the major drainage system in rural areas are as follows:

1 The cesigrof major drainage systehmilde based on the criti®alAEPstorm with some consideration given
to the impact lefss probabkorm evestThe critical stosouldoe determined by routing storms of varying
duration untiiepeak flows aidentified.

1 HydraulicGrade Line analysiwulde used fahedesign dfoodwag; lowflowpipes and retarding badihs.
dimensions ofajorfloodwas/should beufficiento meethydraulicequiremenendto facilitatenaintenance
(including mowg).

1 Thedepth of overland flasheulde controllesb as to maintain public safety and avoid damage to properties,
based on theriterian AustroadRoad Design GuideliRagt 5 General and Hydrology Consideratidasy
VicRoads Supplement teetigiidelines

Road drainageliowDensityResidential and Rural Laiags may be directed into easement drains.

The normal minimwidth of easements for open drains in ruriglsaneas
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Clause 18RenrdationBasins

18.1 Objectives

1 To protect property amfdastricture from flooding occurring from a nominated rainfall event by the provision
retardation basins.

1 To limit, as much as possible, the number of retardation basins servicing an area i€ ordent@tedeicé s
maintenance expenditure.

1 To ensurénait standalonetardation basins drain complgtaip a reasonable time following each rainfall event
and wherever practicablecarestructed so that the area can be used for passive or active recreation or other
such as car parks as deterrby@duncil

1 Toincorporate stormwater treatment and litter traps into the retardation basin design where practical and re
Council

9 To protect existing stormwater drainageasgsetsby Council or by other drainage autfaritmssrloading
as a result oforks carried out®guncilor Developershatare omwill become the proper§aaincil

To protect the public from risk of injury or death.
To standardise the type and operation of pumping systems and outfalls associatedasthgetardatio

To improve the quality of stormwater runoff being discharged from a particular dexxSaiprimtipkag

=A = =4 =

To ensure that retardation basins are so designed and constructed as to:
0 be aesthetically pleasing,
o have regard to the area iohvthey will be located,
0 avoid any adverse impact on amenity in the surrounding areas.
18.2 The Usef Drainage Basirfer Public Open Spad&urposes

DeveloperandDesign Engineerseed to satisfy the requirements of 86052 of theelevanplanningcheme
and in particulatandard C13he provision Btiblic Open Spat®ulde:

9 Suitably dimensioned and desighedtbe intended use, buffer areas around sporting fields and passive ope
space.

Appropriate for the intended use in terms afrgLaligntation.
Located on flat land (or land which candféectsely graded).

Located with access to, or making provision for, a recycled or sustainable water supply.

= = =4 =N

Adjoirschools and other community fawitites practical.

VERSION 5.01 Pagelllof26



[
I’ M infrastructure design manual

1 Where not desigd to include active open space, local parks should be generally be greater than 1 hectare i
and be suitable dimensioned and designed to provide for their intended use and to allow easy adaption in
to changing community preferences

Inaddibn to satisfying the conditidDkao$&6.022 of theelevanplanningchemend, in particul&tandard C13
inordetto beaccepted éBublic Open Spabe relevaportion ainy proposeadtardation basihould

i be atleast 10m wide; and

1 incoporatehe construction of shared walkarays

1 have a crodall within a &wide corridor around any aath

1 be linked tother public open space being provided in the area; and

1 not be inundated during any event up to and intBiakiePavent; ah

1 unless otherwise agree@duyncil not be inundated during &EPevent.
Thedesign eventsr variousindsof POS proposed for use as a retardaticehbalsi be:
1 Regional Parks and Spaetsls 2%AEP

M Local Parks 5% AP

M Linear Parks 10%AEP

18.3 Geneal

Councilwill expect theetailed design and documentation of drainage basins and/or similar deteéntimn facilities
carried outy aQualified Enginegand t@emonstrate that any required storm water retardation or detention systen
can be integeal into the drainage system.

Thefacilitshoulshormallpelocated and desigimedccordance wattelevanbevelopment PlaGouncil Strategy

or Stormwater Managemettategy Wherehe necessary policy framework is not jiCplaaiwill expet the
Design Engine¢o seek specifigreemerfior the siting afiy proposedtardtiorbasingrior to proceeding with the
design of the minor and major drainage Ggktbment boundaries may be indrdgéwrittenonsenis obtained
fromhe relevant drainage authority.

Councilwill expect any desighg@onsistent witiisManualand to meet all the requiremethis locaCatchment
Management Authq@iAandirrigation and Drainage AuthiBoityexamplestarding basins witiifall toelevant
authorityrdins areequired to lmkesigned for th&AEPstorm evemtf 24hour duration, with sontfalcondition

andwitha maximum discharge rate to the drainagesysienified by the authority (typi@éthgec/ha).

Landhat habeen identified for storm water retardation basins to be m@iataioipd/bgther existing or proposed,
must be shown on a Plan of Subdivision as a Municipal Reserve for draiandeguasteses théouncil In
circumstancesere retarding basins are not to be maint&ioeediland are located within land that is common
propertyCouncilis unlikely to be a member @irers Corporatemmporate. In suastanceouncilwill expect

a Section 173 Agreentebe plaed on each benefiting allotment to ens@eutheitdrainage networkenot
compromised by any aamissioby theDwners Corporation

When a retardation basin is required émvatgpmentthe basin and any overland flowsbatiishormallye
constructed as parthef first stage of therks. WhetkeDesign Engine@onsiderthattheretardation basin is not
requiredo servicéhat stageCouncilwill expect themstabmiplans, computations, and appfoashe relevant
authoritedemonstrating that satisfaetogyorargrovisions can be made for storage and outfall
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18.4 Retardation Basin Design Requirements

18.4.1 ocation

Retardation basirennobe located in areas zoned as Btbadwagone, or on land affected by a Flood Overlay.
Locating basins within an area affected by a Land Subject to Inundation Overlay will requirecspegtbonprior
Counciland all other relevant authorities.

Council will expect that where a retardation basin poses potential risk tg livesfrastidiciyire 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 dmerefore, apart from
the abovkmitationshouldhot be located in an atesignated on theodplain maps maintained Wyepartment
of Environment, Land and Plamsiag activefloodwayCouncil will expegipeopriate axksto be carried otd
minimise erosion and maintemasulting frooverland flowBhe locationf basinshouldhave regard to:

The physical dimensions required for storage.

Access for maintenance to the bed and batters.

Predevelopment catchments.

Existing developed catchments.

Existing drainage initiggiped, swale drains, or flow paths.

Existing and proposed drainage easements.

Ground water depth and seasonal fluctuations.

Subsoil characteristics.

Location and point of discharge.

Soil type and seepage rate.

Land uses and zoning.

Effect of overlamolifs external to the catchment.

Potential risk effect on people, fauna and flora.

Amenity of the area.

Benefiting landholder issues.

= =4 =4 =4 =4 =4 4 4 4 -4 -4 4 4 4 -4 =4

Provision of a suitable discharge rbadextian
o] a pumpstatiorwith appropriate telemstonated ipublicziew; or
o] gravity or
o] acombination of gravity and a pumped outfall.
Availability of mains electrasity provision for emergency power supply.
Maintenance issues and all weather access.
Water quality.
Whether or not the retarding basin is proposed to recligistian the calculation for Public Open Space.

=A =/ =4 =4 =4

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 dissipation structures.
1 1% flood level or highest recorded flooddeweition.

18.4.Design Criteria
Councilwill expecetarding basins be designed for the criticaAERstorm andthosewith established areas
downstream, andabearand safe overland flow pathise designedthdueconsideratidnlessprobablevents

WherdheDesign Engineean demonstrateit dl%AEPstorm evemtill be irrelevant due to ecagshment storm
flows and overland flows swamping the catchment and/oCthenbidsialy considerdesign based onrere
probablstorm evemindwithreducedtorage capacity.

Councilwill expeché minimum freeboaithin the badimllowing 1%AEPeventundemno outfall conditoto be
300 mm for earth structures and 200 mm for hard, stngpeaisasin water levelbe lowerdahthelowest kerb
invertevel in the catchment a&eeancilwillalsoexpect thBesign Enginedo ensure that

1 thepeakwater level in the retarding basin resulting from the minor drainage storm eVahtedégaiteaiin
belovthe invert of the lowest inletjEpharging to the baamd

the overland flow path for a majortstetmeedesignedithnominor system contribution teépacity; and

for storage calculations, the volume of storage inipés emth@ minor syshkerm beeignored.

18.4.3nlet Structures

Councilwill expectrng inlet to a basto have aracceptablilet drainage structui¢gha lowflow pipewhere
practicablepnnected to the pump staimtapable of a flow (not undef)lezpial to the maximum pump discharge
rate.

Councilwill expecnginlet pipto the bastobe fitted with a headdedigned &llow debrisescape andimpede
the entry of child@mmanimalsand K headwalt® be fitted with acceptablpost and rail barrier to prevent falls and
to identifthar location

18.4.4_owFlow Pipes
Retardation basgimuldncorporate a lfhaw pipe system with a minimum pipe diaB@8&emofThe Iefhow 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 de
and to provide for a blockage in the system. All overflowgectetbdeay from buildings, adjoining properties and
associatethfrastructureThe overflow system must be designed to cater withsolfrb AFERL.

The minimum depth of overland flow must be designed so that it is no higher than 300minfi dual devéthefowes
any dwelling impacted by the overflow.

18.4.@epth of Retardation Basins

Significant areafmunicipalities liste@@ection Tall8.4.@&resubject tehallovground water tables @odncils
will expe@xcavaongsobelimited t6.5mabove the water table
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Selection Tabl&8.4.6hallow Groundwater Tables

Municipalitieg\ffected by Shallow
Groundwater Tables

Bass Coast Shire Council

Campaspe Shire Council
East Gippsland St@@uncil
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 circumstandesuncilwill expe¢heDesign Enginedo ensure thedtarationbasindavean impervious
liningor otheacceptableeatmento prevent the ingress of groundamatiethatrgy structusavhich penetratee
groundwater zqeech as footings and draitingeareappropriately treategrevent possible daenzaused by
extended contact with gnatet.

Groundwater may be able to be extracted and usedtisaibpgEpiitements of the relevant authority

If the use of the land changes from thatwafwial productiany fornregrants for subsoil/groundwater pumps may

be required to be refunded. Any development that does not retain an irrigation right will be required to fin:
outstanding debts or annual maintenance charges for ground aiengitmiipsot acceahy future charges in

this regard unlgssomwritteragreementas been obtained

The depth of all retardation badtingpubliaccessvill be determinieaving regard to the safety of persons who may
fall into or enter the basin during times ddrop&oaallow for thssibilifyinside batters should have a maximum
slope of 1:8hichwill determine the maximrauticabldepth of many basins.

18.4.Batte Slopes in Earthen Basins

Where public access is to be providegsitabld maximum battgredbr retardation basins is 1:8 for both cut and
fill situations. The absolute maximum batter is 1:5 in both situatioBeuaaitcprisentvill be required where
suchsteepslopes are proposéte desirable minimum bed-fath$s 1:400, grati® the outlet point.

Councilwill expedhéDesign Engine¢o determirtbebatter slopes &ecurely fenceetardation basimsving due
regard to the following factors:

1 soil type.

1 erosion.
 maintenance.
)l

safety and minimisation of risk.
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18.4.8 Access Requements

Councilwill expectlaveather accetsdhe provided to the retarding basin and any associated structures and pumps
enable maintenance to be carriegithuthe access balegigned gbat maintenance vehicles deepdtto reverse
at anyime.

To ensure that maintenance of any portion of the basin and its associated works can be safely carried out, a
reserveshould be providasbund the perimeter of any retardation basin, uBlasscilies given prior written
consenfior akrnative arrangements.

18.4.9 Risk Analysis

Councilwill expect thizesign Enginedo preparetisk assessmearporfor all drainage structures, including basins
and associated structures. The risk assessment should be undertaken iittatireo el @sA&/NZS 31000,
2009 Risk Management.

Additionally, if the retardation basin poses a high risk when assessed using the Australian National Committee
Dams (ANCOLD) guidelines then Council will expect that the structairgned] baddthe construction to be
supervised and approved, by a qualified evithraecific expertis¢he field.

TheDesign Engineevill beesponsible for deciding on the action required in response to the risk assessment re
and its recomnuationsbut should consult Wittuncilif therecommendations are complicated, require community
involvement, wray involv&@gnificant ongoing maintenance issues.

Councilwill expeché Design Enginedo includea copy of the risk assessment repthrttecommendations and
associated work#en submitting the detailed design documentation for review.and approval

18.4.10 Fencing and Security
Councilwill expect tH2esign Enginedo ensure thattardation basindich are not accessible to the aeblic
fenced ansecured agairesual entranaenless prior writtemsenhas been obtained fromCinencil

Where the risk assessment determines that the retardation basin complex should beCsemnaiiyiiferpedt
a 1.8m high chairesh feretobe installed around the entire perimeter, with access for maintenance fayrposes bein
lockable gates.

18.4.11  Landscaping
Councilwill expect thgesign Engine¢o submit a detailed landscape plan for all retardatiorabasitarice

18.4.12 Maintenance

Courtil will expect a heavy duty grate or cover to be provided for each pit located in the wheel path of vehicles.
circumstances, light duty grates and covers may befsidéisgenbvers and gratesulde designed tacilitate
the use ofldting systercceptable @ouncil

Councilwill expect any large pipe inlets into the basin to be grated in a satisfactory manner to prevent entry. Th
should be designed so that they can easily be maintained and will not cause blockagesmisriRgstpipes

and screens that require regular cleaning and maintenance should be readily thecgssitetrywatienings
allowindpr cleaning and removal of debris and silt accumulations.
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Clause 190nsite Detention Systems

19.1 Objectives
The objestes of smalhsite detenti@mystems are as follows:

1 Toensure that tlwapacity of existing drainaffastructuras not exceeded as a resullesfelopmentthat
increase the volwamdpeakrates of stormwataunoff beyond the capadibiesvhic thelnfrastructure was
originally designed

1 Toensure that teemulative impacfutireDevelopmentwill not exceele capacity of the existing drainage
system

Toreduceotalstormwateolumesand peak flows from urban and®ewvelopmentstoreceiving waters
Tominimiséhedevelopment costsliinaginfrastructurdy reducingeakouflows
Toensurehatonsite detenti@ystemganbe effectively maintained by landowners and provide a cost effective
method of meeting the other obgeofithis section.

19.2 General

19.2.1Types of Developments requiringsia detention
The following types of development typically rejaicetamtion:

1 Multunit development in @eesidential areas whavespecific provision for such develoyaserae inthe
design of the drainage system for these areas.

1 Multunit development in older residertiabhere thdrainage system was designed to handle a peak discharge
significantly lower than that predicted by applying the runoff coeffitieGtawefih6dd &6 AEPevent

9 Industrial developmiendareasvhere thdrainage systanasdesignedo handle a peak discharge significantly
lower than that that predicted by applying the runoff coefficients defined inlOfad&PéGenta

1 Majo ommercialevelopmerih areasvhere therainage system wdesignedo handle a peak discharge
significantly lower than that predicted by applying the runoff coefficients defined iBoc\&iR®y&atto

Lowdensity residential developwidtimtor adjacent to urk@muratownship areas

Onsite detention will not usually be required in rural locations when lot sizes exceed 2ha, unless specific i1
are required to protect streams or constructed waterways from erosion asseasgededk floov rates.

19.2.2Methodology

ThisManuaprovides a simplified methddesign Engineerduilders and owners to estimate the requirements for
onsite detention to limit discharges into the existing drainage system to the actual gapawityNoftehdias
specific calculations carried ouRbgldiedCivilEngineewill be required when the peak discharge rates nominated
byCouncildiffer significantly fithiwse assumed in the simplified method.

The primary objective of this sectarisure that existing minor drainage networie tmeet current needs

and expectations as more intensive development takes place. Sis@r@esiwivhich the impact of a proposed
development on major drainage nestvoukdbe consided. Unless flooding problems are already eviosit, the
principle should be to limit the peak outflow from any giteHraaifbevent to pievelopment levels. The volume

of omsite storage required to achieve that ontagineegreater thahat required to ensure that the capacity of the
minor drainage network is not exc&mmettilwill expect threlevantiesigns and calculatitrise prepared by a
Qualified Civil Engineandsubmitted for review appgroved lyo u nc i | 8 s Departigenn e er i ng
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19.3 Requirements

19.3.1General Requirements

Wherensite detentiosirequired in order to discharghertasting drainage sys@ounciwill expect tii#esign
Engineelto provide computatidghatdemonstrateow the permissible rate of dgelandhe volume ofsite
detention requiredve been determined strmthattheexisting drainage systeilinotbeadversely impacted by
theDevelopment

19.3.2 Basic Principles and Limitations

Where the development site in question dischargdaalibsaedsninor drainage net@otkcilwill expedhe
permissible site discharge [®B]based on the actual network design capacity rather than the peak discharge [
to development.

The basic principle behirsiterdetention is that, urtlesse are particular reasons to believe the contrary to be the
case, an€ouncilhas declared a specific PSD for the development, the original drainage network design shol
assumed by tiDesigneto have been carried out properly by the standariim@f¥here, as is often the case in
established urban areas, the site and the upstream catchment are relatively small in extent and uniform in cha
rational method should be used to calculate a site PSD based on the rainfalil @sigmsigcatitiece interval and

the concentration time (Tc) for the upstream catchment. The reason for using the catchment, rather than site, col
time is that the former time would have governed the original site discharge on whidgrheascbasdddes

Most methods for determining the storage volume needed to achieve a calculated or specified PSD assume
relevant rainfall eveamt be representedtsymmetrical triangular (trapezoidal when the event duration exceeds doutk
the cacentration time) site discharge hydrograph. The modified rational method allows for the discharge fall time
the initial rise time, and delivers a somewhat more conservative assessment of required storage.

When a storage device is drained wandigviga contranechanispthe 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
value, decreases to the PSD. The required dtoeagssismednder the Boyd Mettmte equal to the difference
between the overall volumes flowing into and out of the device. Similar considerations apply to pump drawdown
the outflow remains constant over the time interval betweentialyinashing the PSD and then, after reaching
and passing the peak, decreasing again to the PSD.

With certain adjustments, methods based on these assumptions are appropriate for developments up to ~5ha ir
upstream catchments to ~50ha ifBay@end these limits, volumetricnoumtaity methoslsoulde used. Within the
abovdimits, however, the main errors in the procedure arise from the assumption that the storage drawdown rai
gravity increase linearly with Tineeactuaklatbnships between head and discharge, and between head and device
capacity, are markedly nonlinear. When a linear response has bezbetssugstonate of ibguired storage
volumes achieveby reducing the nominal PSD by 25% for storageirbésimks whose plan shape is basically
constant with increasing depth, or 40% for storage in pipes or horizontal cylindrical tanks. A better approach, h
to use the Swinburne Method, which makeshemaaddiyljustments to compensate foelaiibvte nonlinearities.

19.3.3 Design Parameters
When the development location so requires, or when the existing drainage infrastructure is known to be unable
the peak discharge flows estimated by the rational or modified rat@malmethddiiedrisg DEpargmientay

specify the permissible site discharge and/or may requibesigat thegineararry out specific calculations to
establish the appropriate storage volumedevelopment
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TheDesign Engineenay calculate thesite deteitn requirements by any recognised method, appropriate to the
nature and scale of the development and the upstream aatelptadte, @ounci | 6 s Engi.neer.i
Unless thBesign Engineean demonstrate that other values would be moiat@ppatmpiations should be based

on the following parameters:

A Annual exceedance probdbilitite original design event 63%

A Annual exceedance probdbilithie current design event see Section 16.8 of this Manual

A Coefficients of runoff see Setion 16.7 of this Manual

For the reasons set out in Clause 16.5 of this MaxRBtethenology recommendedusgralian Rainfall and
Runofhas been adopted to describe events with an average return period greater than or equal teeane year, and |
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 thisdalise only apply to residential, industrial or commercial developments sitecaecthe total
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 vatusesfiomthe types of small
Developmentwithin the ambittlois sultlause taking place within municipalities across regional Victoria.

Table 1%torage Volumes and Discharge Rates for Small Detention Systems

STORAGREQWRED
litres/ M
ORIGINAL AND %ﬁég&vﬁsléi ( )
TYPE OF DEVELOPME RE)%%":SET%iSSIGP RATE VERTICAL HORl_ZON'
(litres/sec/ha)  (Tank AL Pipe)
Basin)
Multiunit development| C=0.5 faan 18%AEPto 65 8 10
(newer residential area] C=0.8 faain 18%\EP
Multiunit development| C=0.5 for &3%AEPt0 37 12 14
(older residential areag C=0.8 forral8%AEP
Industrial developmen| C=0.5 for @3%AEPto
C=0.9 for B0%AEP 37 15 18
Industrial developmen| C=0.9 for @3%AEPto
C=0.9 for BO%AEP 65 11 13
Commercial developmg C=0.9 for @3%AEPto
C=0.9 for %AEP 65 14 17

The storagequirements in any given case should be calculated having regard to the proportion of the stormwat:
from the developed site to be directed to each category of storage device. For examiplgefetcpmaltit on a

750m site in an olderea, if 60% of the total runoff can be directed to conventional rainwater tanks and 40% has
directed to underground pipes, the table would require that the following storage volumes be provided:

Rainwater Tanks 0.6 x 750 x 12 460 lies
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Underground Pipes 0.4 x 750 x 14 2@0lites

The allowable discharge rates set out above have been calculated based on a concentration time of 20 minut
upstream catchment served by the relevant minor drainage network, and refleetogetdarmenpedbability

used when the latter network was originally designed. The Swinburne Method has been applied to determine th
onsite storage volume.

Council s Engi may waive thegreqlirenpent fotemmetemtion whereah be shown that there
are no adverse impacts resulting from the increased rate and volume of stormwater from the development an
level of service adopted bgthemcilwill not be compromised.

19.3.5 Specific Design Requirements

A suitable overfloygtenshoulde provided to caterBPevents, up to and inclutiéEPevents, less frequent
than those which the system has been designed to handle, and appropriate provision must be made for network
during such events.

Where stormwatégatharge is to be controlled by an orifice or tube located on the downstreabo taxéveifla pit,
expect thBesign Enginedo consider and address the consequences of device blockage in a design storm. Op
might include providing a safe myedate conveying surplus flows from the location where the detention system
surcharge to an acceptable destination, installing sufficient storage to retaitether flsirsyahedlamber pits

with the controlled flow passing througinreat vineir wall.

Any overflovehioulde directed away from buildings, adjoining properties andsastriatéateandCouncil
will expect thgesign Engine¢o demonstrate thia maximum water surfacevdireimairat least 300mm below
thelowest floor level of any residence within the overflow zone.

Councilwill expect thgesign Enginedo ensure thall pipes conveying water within a detentioragystdeast
90mm in diameter, unless they form a@ropfietary systemceptabléo Counci] or contribute directly to the
restriction required to achieve the design PSD.

When specific calculatamesarried ou€ouncilwill expect thgesign Enginedo estimate tlencentration times

for the relevant catchment and from théhogaichment to the developmemdisgerecognised methods, and to
submithe followiraidditionahformatiofor review aragpproval:

1 Plans showing the invert levels of all pipes at or above 100mm in diameter.

9 Plans showing the designed finistiacesievel of all driveways, car parking areas, landscaping areas and lawns
1 Plans showing the floor levels of all buildings, existing or proposed.
1

Plans showing the locations of storage devices, pipes and pits, pervious and imperviousi@reasykuildings,
and other relevant infrastructure.

1 Evidencthat, when the detention systies osurface storagl floor levels in habitable buildihgsat least
300 mm above theakwater levéhthe storagareaat design capacity.

9 Evidence thamheredepressedriveways are udedprovide storadkeyare bounded by kerbs not less than 100
mm in widthast integrally with the main slab unless ottygeeidy Council

Crosssections of each storage device or devices.
Existing surfacedéss/on at least a 10 metre grid in the subject property and adjoining properties.

One copy of the drainage computations.

= =/ =4 =4

One copy of the structural computations for any underground storage tanks.
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1 Three copies of the final engineering plans.

19.35.1 AcceptableSystems

The most commoatgeptablgystems are as follows:

9 Conventioneinwater storage tanks.

9 Driveways bounded by kerbs of not less than 100 mm in width.
9 Underground pipes and tanks of various configurations.

1 Underground pipes and tanks with pumpisd outfa

9 Lined, Hground storage basins with pumped outfalls.

1 Excavated earthen dams with gravity outfaldefisitpwesidential Developments).

Typicabutflow control arrangements are for gravity drawdown to take place (withigio pmpisitmvary the
flow capacityan orifice plate, or a proprietancefiultinit. When a site is located below street level, and no network
drainage is available along the rear boundangmaynpecome the only viable option.

19.3.5.2 Maintenance @n-Site Detention Systems

Councilwill requirte inspeainsite detenti®@ystemé$rom time to tinteensure that landovaemeoperating and
maintaining the relevant devices in accordaDoanitbpecificationand that the systems remain effective.

Counciland th®evelopemay therefore enter a SectioAgté@ment binding future landowners to maintain their on
site detention systems in satisfactory working conditipm\ade reasonable access to enable authorised Council
officers to inspect theteyns. The Agreement may also require lanaopayees annual inspection fee as set by
Councilfrom time to time.
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Clause 20Stormwater Treatment

20.1 Objectives

1 To ensure thatormwatetischarged to natural watercourselyandge networks belonging to otmagdrai
authoritiesnees the requirements of Emvironment Protection Act &8d0the water quality performance
objectives for individual drainage catchments as provided in the State Environment Protection Policies (SEP

1 To implement the design recnisrof th€ o u n StormwatdManagement Plan.
9 To ensurthatall designs incorporate consistent best jiV&tlidaeasures and principles.

1 To ensuré¢hattreatment methods dnftastructureare costeffective from a maintenance and operational
perspetive and that the risk to the public is minimised as far as practicable.

9 To prote@nd enhance natural water systems within urban environments.

1 To integratstormwatetreatment into the landscagdélemaximizing the visual and recreational amenity of
Developments

1 To improvhe quality of water draining fromRelbalopment®to receiving environments.
20.2 General

Councilwill expect dlevelopersomake provision for the improvement of water quality Bavelgpghergite
by workfocated clestothe nominated point of discharge evbBpmeniTheDevelopewill be responsible for
maintaininpese works, to the satisfaction @bthreei] until the end of the maintenance period.

All urbarDevelopmentshouldmeet the requirements ef UhbanStormwateBest Practice Environmental
Management Guidelines ,XB8Water Sensitive Urban Design Engineering Procedames280&ter Sensitive
Urban Design Guideliesth Eastern Cour@il$lpreparetyMelbourne Water

The strmwatetreatment methagkichmay be considered, subjggbtmcilagreemeninclude:

Bioretention swales

Bioretention basins

Vegetated swales

Underground sand filters
Sedimentation basins
Constructed wetlands

Pond system with edge vegetation
Water tées

=A =4 =4 =4 =4 =4 4 -4 -4

Gross pollutant traps
9 Littetraps

Councilwill expect thgesign Enginedo develop appropriate strategies for addressing thesergawlseguice
that land be set aside and works consitriciedDevelopmendr subdivision for the spepifipose dfeating
stormwatéo ensure appropriate water catality point of discharge into the receiving waters

TheDesign Engineenay be required ®guncilto demonstrate to Council that the proposed method of treatment i
the most caosffectie and sustainable @muncilhaving regard to the whole of life costs of the treatment elements.
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Mel bourne Water publicati on A WadcanassisS tgesign Engineéo Ur b a
determine the maintenance and renstwafdbe various elements of stormwater treatment.

20.3 Requirements

20.3.1General Requirements
The following are general requirements for the provision of stormwater treatment:

1 Developmentshoulccomply withrinciples and recommendatioMatet Sensitive Urlizesign Guidelines
2009, Urban StormwatdBest Practice Environmental Management Guaidélesu n Storinvdaser
Management Plansachieve the following water quality standards:

o] 80% retention of the typical urban annual load for Total Susl¢n8&) Sol
o] 45%retention of the typical urban annual load for Total Phosphorus (TP)
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 mge63% AEPshoulde maintained at-pevelopment levels for stormwater treatments.

Councilwill expect th2esign Enginedo select the most suitable treatypestor theDevelopmentando
submit designs f@view an@pproval bfouncid s [Eeriggi Departmertemonstratinigpat Council
standards for maintenaangoing cos@nd stormwater qualag beachieved.

1  Where&Councihasconstructegholeofcatchment treatment facjiRiegelopersf industrial estawishin such
catchmentsil be required to contribute to treatnsentvithin those facilia@simay also nedd instajpre
treatmerfacilities ithose estatesn accordance with the requireméhts ofn Storrhwiater Management Plan.
Wherevholeoftcatchment treatmisntot availab@ouncilwill expe®@eveloperso provide separate treatment
facilities withiheDevelopment

1 Councilwill expect tHeesign Enginedo consider the stagimgl constructionévelopmentsTreatment
facilities should normally be ssiomed onmlyhen sufficient runeivailablie keep plants alieadCouncil
maybond the value of the plantings in preference to hayeqaartiigninappropriate time.

1 Councilwill expect tHeesign Enginedo ensure thateaning and menance of structures and equipment
associated witormwatdreatmentan be achieved without manual handling, antribahaintenardmes
not requiraccessoconfined spaces.

1  Councilwill expect tHeesign Enginedo undertake fullrisk assssment for all treatment, siéddng into
accountencing, grates across drains, wetlands, retarding basins, pumping stations, and atitktcstructures
submit the assessment and recommendatésavicndpproval lounci | 8 s Enmenmtneer i n

1 Councilwill expectthiee vel oper s toRebpmit mmpehansive operaiiocainentation and
manual$or treatment sif@sor to the commencemebefacts Liability Period

1 Where constructed wetlands are being pgooseled a stadjelevelopment the Developer will be expected to
maintain the wetlands at his cost until the defects liability period is completed for the last stage of the devel

20.3.%Gross Pollutant Traps
Councilwill expect thizesign Enginedo apply the followiriteda in designiggpss pollutaimaps [GPT]:
1 Thefollowing design flehsuld be usedepending upon the degree of hydraulic effectiveness required
o] 95% AERIesign flotypically has a hydraulic effectivexessding7%
o] 86% AERIesign flowypicdly has a hydraulic effectivesaseding8.5%
o] 636 AERIesign flotypically has a hydraulic effectivexessdin§9%
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Selecting a design flow wdlterequire thgesign Enginedo balancthe cost and space requiremetits of
device (a highersag flow will usually require a larger facility with edslisipaatl the volume of water that
could bypass thaitand avoitteatmeniThe minimudesign floshould b83% AER Councilwill expedhe
Design Enginedo provide alleather access all treatment sjtpermittingrane access &°T unitsvhich
shoulde assumed to require cleaning every siximaeti@velopmentsr public areaSouncilwill expect
maintenance vehidleise able to travel in a forward directiomnatsall ti

Councilwill expect tHBesign Enginedp ensurehatthe qualityof the water being dischavgétheet the
requirements tfe relevardrainageuthorityand to submit supporting evidef@®@tonci | 6 s Engi
Departmenrforreview andpproal.

20.3.3 Bioretention Swales

Bioretentiswalesre noacceptetbr use in any municipality utilessdevan€ouncihas provided speaifiitten
consenfor theiuse The design requirements for such swales are as follows:

1

Bioretention swales are betedto situationsherdongitudinal grades between 1% ad&o or velocities
during major storm events do not exceed 2m/istedffegeades are identified as a constraint, check dams may
have to be introdutededuce velocitteghe above ldve

Water ponding at entry points to the swale should not occur for longer than 1 hour after the cassation of rz
prescribed in Clause 58.07the VPP.

Grs®dswales requiring moveinguldhavebatteslopedess thad:4.

The design detaitsosld otherwide in accordance with the guidelines set out in Chkgutesh 3] of the
Water Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

20.3.4 Bioretention Basinand Rain Gardens

The design requirementsidoetentiobasins 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 rz
prescribed in Clause 58.07the VPP.

The design details should othdreiseacordance with the guidelines set out in 6li@f#eses.3) of the
Water Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

Selection Tab®.3.4rovides detailstbé location anthercriteria under whiCbuncilswill be prepared to
consider acceptihigretentiobasins and rain gardens as part sfotih@wvatereatment systems within the
municipalities concerned.
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Permittedn PrivateProperty
and Drainage Reserves

Permittedn Nature
Strips

Permittedexceptn Unsuitable
Locationdor Access,
Permanent Subsurface Floy
Conditions, Etc.

Not Permitted
Under Any
Circumstances

Ararat Rural C@@puncil

Murrindin@hire
Council

Ballarat City Council

Horsham Rura
City Council

Baw Baw Shire Council

Bass Coast Shire Council

Latrobe City
Council

Benalla Rural City Counc

Corangamite Shire Counc

Pyrenees Shirg
Council

Buloke Shire Council

Glenelg Shire Council

Campaspe Shire Counci

Golden Plains Shire Coung

Mansfield Shire Council

Greater Bendigo City Coun|

Moira Shire Council

Greater Geelong City Coun

Mount Alexander Shire Cou

Mount Alexander Sh
Council

Greater Sipparton City Coun

Rural City Of Wangaratte

Indigo Shire Council

Strathbogie Shire Counci

Macedon Ranges Shire Cou

Towong Shire Council

Mildura Rural City Counci

Wodonga City Council

Wodonga City Coun

Mitchell Shire Council

Mooabool Shire Council

South Gippsland Shire Coul

Southern Grampians Shir¢
Council

Swan Hill Rural City Coung

Warrnambool City Counci

Wellington Shire Council

Yarriambiack Shire Counc
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20.3.5vegetated SwalgGras®d Swales andBuffer Strips

The design requirements for vegetated grealesd swales dnudfer strips are as follows:

1 Swales are most effiordmtriongitudinal grace® betweelPband4%.Flatter grades tend to cauwsdeso
become waterlogged and/or haveustagoling, while stegpadesnaylead tdigh velocitigwith potential
risks oérosion andamage teegetatiortCheck banks (small porous walls) may be constructed to distribute flow
evenly across the swale

i Batteslopes are typicall§. Gras®d swales requiring mosfiragiichave batteslopedess thai:4.

9 The design details should othdreiiseaccordance with the guidelines set out in ChDsEBY of the
Water Sensitive Urban Design Engineering Procedures: StormwattrddareusgVdkée, 2Q05)

1 Subject tooad reserve width and selvizgionsCouncilsother than those identifiéklaction Taki®.3.5
willconsider approvivegetated swales, grassed swales and buffier stsifis ogn space reserves within
normal or ledensityesidential zamand/or icentral median strips on roads

1 Selection Tal2.3.5lso provides details of the circumstances undssulitdwill be prepared to consider

acc@ting vegetated swales, grassed swales and buldeattdpsithin nature strips as partstdritnevater
treatment systems within the municipalities concerned
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Selection TablR0.3.5/egetated Swales / Grass SwalesféB8frips

NOT PERMITTED UNBER

PERMITTEON NARROW NATUREIBBFRONLY A
CIRCUMSTANCES

PART OF AN OVERAIHSIGN STRATEGY
INCORPORATING CONIEREDGE STRIPS,
ENTRANCE CULVERT® AVUPPORTING
TREATMENTS.

Ararat Rural City Council Greater Bendi@ity ©uncil

Ballarat City Council 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

Corangamitghire Council

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 Colunci

Wodonga City Council

Yarriambiack Shire Council

20.3.65andFilters
Sandiltersshould be designeddoordance with the guidelines set out in Clkdpbtse?3) of thé/ater Sensitive

Urban Design Engineering Procedures: Stormwater Manuoal \({éedvpa005).
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20.3.7Sedimentation Basins

Councilwill not norma#igcepthe use of sedimentation basins on steep land, or as a permanent treiatment facilit
locationgsvhen no regular maintenance regime can be implerogrgedircumstancesg#sgn requirements for
suchbasins are as follows:

1 The design operation discharge for the basin should be a 6®biAitippedk discharge.

1 How bypass of downstream macrophyte zones andhaildrus activainévents up t6AER
1 The basishoullbe designed to remove 668he particles less than 125 @3 AEPevent.
1

Externdbatteislopes should be no steeper than InferAll batter slopd®uld have safety benctidsast
1.5mwide measurémm the edge of the normal toplevagleandvitha maximurslopeof 1:8a transition zone
at leasD.5mwidewith a maximum slopg:5 anda maximum slopel@thereafter

1 Councilwill expect tHgesign Enginedo arrange fon andependent safety audit for each dedigm submi
the results of thataudimwmunci | 6 s En giforeomsideraign Depart ment

1 Councilwill expect tHeesign Enginedo ensure that sufficlesntd standreasat least 3m wide aafule to
support 20 tonagcavation plant, are provided, withregiesogess ramps and tradksltipléardstandareas
should be considered whereaies morghan 7m wide

9 .Councilwill expect thHeesign Enginedo instak rock layer thebaseof each basiaboveheclay lingto
indicate the limit ofliseenaindtoreduce the risk of damage to the liner during future maintenance activities.

1 Councilwill expect thizesign Enginedo providaccess for maintenance velsldag both edges of basins up
to 14m wide. Larger basins should be equippkdnaitdidwvn facilities, and vehicular access shouldiéeé provi
to the base of the facility.

1 The design details should othdreiiseaccordance with the guidelines set out in Chizpts#idB) of the
Water Sensitive Urban Design EngineeringrBso&tdrmwater Manual (Melbourne Water, 2005).

20.3.8Constructed Wetlands
Thedesign requirements for constructed wetlands are as follows:

1 Councilwill expect thgesign Enginedo arrange for a geotechnical investigation prior to design to determine tt
soilprofiles and infiltration rates, and to submit the relevant report and recon@nendationsto 6 s En g i
Departmenforreview andpproval. Hydrogeological investigations may also be required in areas where there
likelihood of groundwatehdige or high seasonal water tables.

Councilwill not norma#lgcepthe use of constructed wetlands on steep sites

Councilwill expect tHeesign Enginedo ensure that the wetland design meets safety requirements and ftc
implement reasonable safedgunes, such as fencing, safety barriers, signage and benching.

1 The constructed wetland should treat at least 90% of Mean Annual Runoff (MAR) through the use of a stol
volume above the normal standing water level of tha méatiamdn of a 3@0Mneeboard on the embankment
is required highflow bypass shobleprovidetb conveflfows in excesstbédesign flowshich will typically
be those associated il AEPevent.

1 Councilwill expect thgesign Enginedo arrange fon éndepeatent safety audit for each dasigrio submit
the results of thataudimwunci | 6 s Engiforeomsideratign Depar t ment

1 Externabatter slopes should be no steeper than 1:5. All internal batter slopes should have safety benches
1.5m widmeasured from the edge of the normal top water level, and with a maximum slope obh&3, a transitic
at least 0.5m wide with a maximum slope of 1:5, and a maximum slope of 1:3 thereafter.

1 Councilwill expect thgesign Enginedo ensure thathard sindareaat least 3m widndable to support 20
tonne excavation plant, is provided adjacent to the inlet zone, withcappsaamaps atrdcks.
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1

Councilwill expect tHaesign Enginedo ensure that thiser outlet pipe designed &xt asan emergency
overflowvith a capacigguivalent the peakllischargi a design event

Councilwill expect tligesign Engineao optimiskydraulic efficiengiien defining the macrophyte.|&pout

far as reasonably practicablbytraulic efficnfor constructed wetlands sholoddvisee50%@nd70% The
Design Engineeshould refdo Section 9.3.3 and figure QtteWater Sensitive Urban Design Engineering
Procedures: Stormwater Manual (Melbourne Water, 2005)

The wetland shounlokmallype divided into four macrophyte ,zamegen water zone and a littoralTiwne.
DesigrEngineershould have regard to the recommendaliable 9.2, Section 9.6.3 offlater Sensitive

Urban Design Engineering Procedures: Stormwater Manual \(f&tboR0@Spuitable plant species are

listed in the addendotheWater Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbo
Water, 2009he design details should othésviseaccordance with the guidelines set ouein9JISaution

9.3) of the/ater Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2(

20.3.%PPondsand Shallow Lake Systems

Councilwill not normadlgcepthe use gdonds and shallow lake systensseep siteEhe desigmequirements for
suchsystems are as follows:

1

Councilwill expect tH2esign Enginedo arrange fon andependent safety audit for each alasgigmsubmit
the results of thataudimu nci | d s En giforeomsideratign Depart ment

Councilwill expet theDesign Enginedo optimise hydraulic efficiency when defining the macrophyte layout. S
far as reasonably practicable, the hydraulic efficiency for ponds and shallow lake systems should be betw
and 70%. THeesign Engineeshould refer to @en 9.3.3 and figure 9.6 iniier Sensitive Urban Design
Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

The design details should othdreviseaccordance with the guidelines set out in Chapter 10 (Section 10.3) of t
Water Seditive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

20.3.10 Rainwater Tanks

Councilwill expect thH2esign Enginedo size rainwat@nksbased omappropriatengineering principles and
data.Referenceurves foeach region rabe founih Section 12.4.2 of Mater Sensitive Urban Design
Engineering Procedures: Stormwater Manual (Melbourne Water, 2005).

Councilwill expect tHaesign Enginedo perform water balance assessmentuSh@o determine how
much runoff voluare associated pollutant loads thectanke expected to renfiova the catchment, and to
submit theesults of these assessmel@otar nci | 8 s En g i foreveew andpprovBle par t me nt

The design details should othdreiiseaccordance with gidelines set out in Chapter 12 (Section 12.2 and
12.4) of the&/ater Sensitive Urban Design Engineering Procedures: Stormwater Manual (Melbourne Water, 2
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Clause 21Stormwater Discharge Points

21.1 Objectives

Counciwill identify appropraitemwatelischargpointand legal points of dischiamgaDevelopmentincluding
subdivisions, industrial, commercial and reBielegit@imentswvith the followioigjectives:

1 To avoid theapacity dheexisting drainagigfrastructurebeingexceeded as a resaflDevelopmentthat
increase the volume padk dischargate ostormwateunoff beyond tlevels which thefrastructurevas
originally desigrniedaccommodagnd to require thasda detention be provided where necessary to protect the
existig drainage system capacity for the uses and areas for which it was originally designed.

1 To ensure thatormwatdrom eacibevelopmenis treated to reduce sediment and other pollutants, and that
neither the resultant discharge nor the treatmenhavecassadverse impact on the environment and on
surroundingyoperties.

1 To limit thetormwateifow generated by thevelopmenas a percentage tbhtgenerated bihe whole
catchmenso that similar futirevelopmentwillnotoverloatheexistin@rplannedrainage system

1 Toachieve the best balance between cost and effdativemesgng dischariyem th®evelopmeribeach
drainagsystemcapable of acceptiugh discharge

1 To ensure thatl new dramareassessed from the perspeadivserving futubevelopmentand avoiding
duplicatigrand to establisfuitable cost shanmincipleshere capacities arereased tdlow drains $ervice
other properties in the future.

Councilwill expect tH2esign Enginedo ensure thttielow point of every lot, including reserves and balance
lots isdrained to thdrainage connection poaminated younci] and typically locagsttherin the adjoining
street drainageioa drainage easement.

21.2 General

Sincadrainage systems hagen designed to different design stand@dselogmentisave taken place that have
increased the volume and rate of stormwater runatifidoégrid for which the existing drainage networks were
designedhe impact of n®gvelopmentsn the exisig drainage systeshsulde assesseattior to allowing them

to discharge directly into thesgork

Councilwill beconcernetbensure that more frequent flooding does not occur and that existing drainage problem:
not increased as a resultwDsyelopments

Councilmayneed to determine the impact dd@eestopmenten existing drainage systems prior to determining the
legal point of discharge. The impaeeditibeassessed from both volumetric and rate of flow perspectives.

Wherea Deelopments likely to cause increased flooding frequency, GQoexigiilldetermine what works are
necessary for a partidoleaition withendrainageetworko beomethe nominated point of discharge.

21.3 Requirements

Councilwill expect tHgesignEngineeto obtain drainage rights and/or easements from all downstream owners wi
may be affected by the discharge of stormwater wherever the point of dischargeGouotioveitberdaain or
a natural watercourse.

Applications for nominatiguoiot of dischargedwellingshould include the following information:
1 Plan showing the proposed development including the pervious and impervious areas.

9 Existing and proposed surface levels at an interval not erceeding 10
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1 Location and size oftexgsdrains and easements within and adjacent to the site.

Applications for nomination of point of difmhattggDevelopmentshould include the following information:
Plan showing the proposed development including the pervious and impervious areas.
Existing and proposed surface levels at an interval not exceeding 10

)l

)l

1 Description of the proposed development.

1 Locality plan showing the development location and catchment boundaries.
)l

Locatiomand sizef existing drains and easements and resgnivessd adjacent to the development

WhereCouncildetermines th@aDevelopmerns likely to adversely impact the existing drainag€systmill
expectheDesign Enginedo provide furth@ans andomputations itentiffthe works necessary toimmise the

impact of thBevelopmenon the existing drainagéwvorkand to submit these patSounci | 6 s Engi
Departmerforreview anapprovallhe worksay include @ite detention designed in accordance with the provisions
of Clause 19 thisManual
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Clause 2ZEnvironment ManagemeitringConstruction

22.1 Objectives

The general objectives of environment managdmensare that

1 All wastereateds removed from tBevelopmenand disposed of in accordance with the relevant Australian
StandardsActs, Regulations, Guidelines and Codes of Practice in such a way as to avoid nuisance, pollutior
of amenity to the surrounding area. Waste materials should not be disposed byvitiupricgomsiestom
Council

Construction sites amanaged in a way to minimise the impact of construction works on the environment
Therelevanprovisions @ o u n Stormwater Management Plan are complied with during construction.

Existing vegetatiaich ismot to be removeadequatelyrotecteduring construction.

= =4 =4 =4

Stormwatetischarged from hevelopmenduring construction does not contaminate or degrade the quality o
the receiving waters

Nocrushed roc#lebrior muds carriedrom th®evelopmentnto public roads or footpaths.

Declard noxious weeds (or ghesef), are not transported to or from the worksite, either on vehicles or machine
or within soil or materials.

9 Motorists are not put at risk as a result of dust reducing visibility when construction wodkeneeljzereiatd out
toroadways and streets that are open to the traffic.

Landowners and residetuse to thBevelopmerdre not adversely impabtethe construction works.
All works are condudtedccordance with the requirements of any regulatiamecorgQmidd of Practice of the
Environment Protection Authority.
22.2 General
Councilwill expechéConstruction EngineandContractorengaged by tievelopetoensure that altactical
steps are takering the construction of i@rkénimise anytdeental impact on the environment.
Councilwill expect adbrthwork be undertaken in accordance with the provisions of Australi&s37@&&dard
2007 Guidelines on Earthworks for Commercial and Residential Developments.
22.3 Erosion ContradndSedimenDischarge

Councilwill expect tiigonstruction Engine&r ensure thatist mud and debds not leav@nyDevelopmertite
during and after constructind to have regastherecommendations\ustroadRoad Design Guidelines Rart 5
General andydrology Consideratiamd any VicRoads Supplement to those guatadineshEPA Publication
960Do it Right on Sit€hapter 4 Erosion and Sediment.

Erosion and sediment disclamgieomeasures during construstapnincludmitoff draint intercept surface water
before it reaches the areas of disturbexhdacteptablgilt control measures instaietediately upstream of each
drairentrance

1 Typical measur@sensure that all silt is retained within tieysitelude:

o] Settlenet ponds
o] Fence filters
o] Gravel sausages made from-tegtie sleeve for placemerdrasidérainage pits
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o] Strawbales on open, @it or diversions drains
o] Temporary sumps in selected@mgtablérainage it
o] Landscaping or the promotiomgefatmn downstream of the works but still within the site.

Subdivision access pahtsuldo be kept to a minimum to minimize the number of areas required fanstabilization
vehicle cleanirandsectionsf road targeted for cleaning in the etentidls accidentally conveyed from the site

Soil movement at subdivision access and exsiqalbs controlldayusing a rumble gridbgrequiring vehicles
to travel the length of a stabilised accesslitraekhinery should be preventeddo®ssing neasential parts of
the site.

In accordance WHRA Publication 96dtter slopes shouldibesteepehan 2, befinished as soon as possible with
at leas75mm of wedke topsoitithetopped with weed mianulch or hydseedegto establish vegetation such
as suitable grass speaigdensure that erosion is nsadni

Allboundariesetween theevelopmerdand public larsthoulbe protecteahd maintainedth adequate sediment
control measures as soon@adichleupon ompletion of works.
22.4 Dust During Construction

Councilwill expect théonstruction Engineéo ensure that dust suppressiachi®ved througbnstant water
sprayin@rthe applicationather natutgtbased proprietary dust suppressanthatthedust caused by vehicles
travelling amads tand within thgevelopmerdoes not cause a nuisance to surrounding properties

22.5 Pollution

Councilwill expect thgesign Engineao prepar&nvironmental Management Plans addadig®ssible sources
of pdution and methods of coraral to submit these plaft@dou nci | 8 s En gi foreeeiewiandg D e |
approval.

22.6 Noise

Councilwill expect ti@onstruction Engine&wensure that noise emitted from thensdins at all timeishin the
specifietimitsset by the EPA for the relevant activity.

The current EPA policies and guidelines applicable are as follows:

9 SEPP (Control of Noise from Commerce, Industry and Ttade) No N

1 Noise Control Guidelines TG 302/92

These guidelines speaifgiximum noikevelgduring the operational phase of the develapriwiatvs

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,f@onrbénslitexpect the

ConstructiorEngineeimmediately to arrange for independent noise testing to be undertaken, and to submit the r
of thattesting@®ounci | 6 s Engiforeomsideratign. Depar t ment

Depending on the nature of the development and the locaticDafrifilersterequire timnstruction Engineer
tosilence or replace particular items of equimtadimipise attenuation buffeesriersand/ocreate auffer zone
before construction works resume
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22.7 Weed ImportaticendTransportation

Councilwill epect th€onstruction Engine&ensure that earthworks activities do not deposit noxioutheveeds or
seeds of noxious weeds ontoltheally, no fill should be imported onto any development site. Areas that are to inv
earthworkshouldhave the psoiktripped and stockpiled for reuse. Where insufficient material can be won from the
materiagdhouldbe imported from a reputable supplier or from a site that is known to bednebdaftaveedserning

the nature and source of the mptesimledtGounci | 6 s En g i farrewew andpprovBle par t men

The key legislation relating to weed spread in Vict@mtdentiemt and Land Protection ActM&y of the
provisions relating to weed spread are found in Section 70thatntict.1Ashong the provisions, this Act provides
offences relatingtieprecaution® be taken wheransportingpil, sand, grawwistonethatmay be infested with
noxious weedsouncilwill expeappropriate measutede implementedccordare with the requirements of the
approved construction plan (ref¢ause’.2)to ensure that weede not transported on earthworks equipiment

soil or material leaving or enteringtksite.

22.8 IncidentReporting
TheDeveloperContractor Supemtendentor, where natlsoserving as theuperintendenttheConstruction

Engineeiare individually and severally responsible for infoGoungcilaed the EPA of any incidents relating to
environmental manageneénthich they become avearepoms practicable after the incident.
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Clause 23Whole Farm Plans

23.1 Objectives
The objectives®fo u n enpiheéring assessnuhitholeFarmPlansto ensure that

1 Councilinfrastructures not adversely impacted by the implementation of the wholanfdrm plan
9 propety accesses are provided at appropriate locationsteuadet appropriatstandarst and

91 appropriate stormwater management measures are in place to avoid adverse impacts on other properties.

Council s Pl sareabliyed tozespra#micertidication of WhoderiPlansis appropriateand
will therefore refer applicatioatherelevanauthoritiesvhose requirements are included in the application form.

23.2 Requirements
The requirements for Whole Farm Plémet are

1 theapplicatiofor Certification of a Whole Farm Plan is cangplete
1 nultipleaccesses to roads, and road crossngsbeeminimisedand

9 allaccesses and crossings comply with section 12.Marafahis
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Clause 24Landscapin@ndPublic Open Space

24.1 Objectives

Urban larsgtapesire expected tmeet a multiplicity of nebdsshoulitst and foremost be sustainable,

The generabjectivesf this clausgeta

1 Encourage the development of quality, sustainable landscapes that make a positive contribiytioh to the live
communities

1 Construct landscapes that reflect the urban character, @ritimarply with any structure piiavelopment
plansandorurban design requirements

1 Comply with Supportive Environments for Physical Activity (SEPA) gaiseliets/enbywDesign and Healthy
by Desighttp://www.heartfoundation.org.auAietitiggesign

Comply with CrimeWwmtion Through Environmental Design (CPTED) ltid&lives. police.vic.gov.au/
Ensure that tkecial, economic and enviroafpeintiples of sustainable developreepplied

Specify design standards for landscape works

Encouraggood design, thus avoiding the creation of unacceptable levels of risk

Ensure that landscaping complies viAgd#ral Disabildiscrimination Act 1992

Demonstrate relevance to the pred$idictorian Planning Scheme, Clause 56.05 URBAN LANDSCAPE
Ensure general compliavitie théarks and Leisure Aust@tien Space Planning and Desigan Guid

Comply with tmde of Practifixr theManagement of Infrastructure in Road Reserves

=A =4 =4 =4 =4 =4 4 -4 I

Achige regular street tree planting and where possible plant for potential interlinking street tree canopy.
24.2 General

Council expadheDesign Engineero pr epar e | andscape plans and subm
forreview andpprovdbr he following typedafvelopments
Land vested @ounci] includingpad resergePublic Open Spaaaddrainageeserves.

MultiunitDevelopmentommerci@levelopmenisndustridbevelopmentand ther types of development as
per the requiremeatany planning permit issued for that development.

1 Development Pldosan area. (Concept plans only)

Landscaping plans should reference applicable Structure Plans, Open Space Strategies and Play Space Strate

Council expsdhat &andscaping wonkdllnot commence ufitillandscaping plardocumenting and addressing
design, construction and maintenance eedeesubmittedo and approved Byounci | 6 s Engi
Department

The definitions for local, large and district parks aredotionl 56 .£250fThe Planning Scheme
Councilexped playground® be provided Rublic Open Spaeper the requirementa®Planning Schearel

in accordance withy relevampiayground strate@puncilsshould be consulteddetermine thegéquirements in
relation to thiectionindicative sizes of the various types apyeeés Clause 56 of the Planning Scheme.
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Playgroundshoulde provided in Public Open Space as per the requirements of individual council strategic plans

24.2.1
The followir@ouncilshave specific Landscape Design Manuals that take precedence over these guidelines.

Coundis Landscaping Design Manuals

1 Ballarat City Council
1 Greater Geelo@jty Council
1 Wodongg&ity ©uncil

Landscape Design Manual
Landscape Standard Manual
Landscape Guidelines

24.3 Specific Requirements

24.3.1 Residential developments

The submitted landscapeipl@address thmatters listed in TakldREsidential Developments Design Requirements

Table 14 Residential Developments Design Requirements

Element

Desgn Requirements

Comments

Reserves (General)

DDA Federal Disability Discrimination Ac
1992 compliant

CPTED guidelin€sime Prevention Throug
Environmental De$ign
1 http://wwwofice.vic.gov.au/

SEPASupportive Environments for Phys
Activityguidelines. Now also Active by D
and Healthy by Design
1 http://www.heartfoundation.org.auAs
healthydesign

Landparcelsobe d least
2000rhin size unless linked t
existing open space

Linear reservesbe dleast
10mwide

Shade

SEPA guidelines

1 http://www.heartfoundation.org.auAs

healthydesign
. Park signs aexpectedo
Park Furniture Shelters complyithC o U n standa
; : drawing(where availahl&)
Litter bins beacceptetlyCounciland
Fencin where relevaemply witihe
g Guidelines for Geographic
Lighting Names Victoria
Council approval is required
Barbeques the installation ofrfiturétems
S such avarbeges bins, dog
'gnage bins, bollardsrpost and ralil
Seaing fences in landscaped areas.

suchitemsshoulde of robust
constructiQiwemanufactured
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Element Desgn Requirements Comments
accordance witrerelevant
standards and have a high
resistance to vandalism.
Play Opportunities Structurednd unstructured Play spaces should provide
Playground to comply to standards AS 4¢ OPportunities for physical,
Pts. 36 Playground equipment and surfag cognitive and social play
and AS 4422 Playground Surfacing
Specifications, requirements and test me
The Good Pl ay Spac
http://www.playaustralia.org.au/
Toilets DDA compliafigderal Disability
Discrimination Act 1992
CPTED guidelines
I http://www.police.vic.gov.au/
Use of Obest practi|Counciwil expecttizesign
Irrigation design (WSUD) Engineetoconsider storm
htto://wsud.melb ‘ / water retention for irrigation
p://wsud.melbournewater.com.au purposesand to submit the
1 http://imww.wsud.org/ design plans fargation
systemso Councifforreview
andapproal
Landscape CPTED guidelines Councilencarrages innovativ

1 http://www.police.vic.gov.au/

SEPASupportive Environments for Physi
Activityguidelines. Now also Active by D
and Healthy by Design

1 http://www.heartfoundation.org.auAs

healthydesign

Sustainable Principles

The use of locally indigenous species clo
natural waterways

landscape solutions to cons
water and energy and reduc
waste

DesignersandDeveloperare
remindethatCounciimay
have specific policies and
requirements in relation to
landscape designs and cont
should be made with the
relevanCouncilto obtain the
details dduchrequirements.

Trees (park and stre

Tree selection should consider

Scale
Longevity
Neighbourhood character

)l
1
1
|

Soil type and available volume

The dcation of street trees
should be in accordancetlgt
Code of Practicdanagemen
of Infrastructure in Road
Reservewhen adopted.
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Element

Desgn Requirements

Comments

9 Existing or proposed nearby
infrastructure
1 Maintenance requirements

To avoid future conflicts and
allow servicing, consideratio
should be given to planting
distances from other
infragtucture.

This will depend on species
soils and other factors
Suggested distances from
typical infrastructare

1 Fire hydraiit3m

1 Crossovéar3m

1 Tee intersection8m
from kerb line

1 Poweor lighpolei 6m
1 Pruning height above
paths 2%

1 Pruning hgint above
roadway 4n%
Stormwater jpiEm
Gas/water valve or utilit
lateral$ 3m

=A =

As a broad guideline, trees
should not be planted closer
than 3x the mature trunk
diameter from footpaths, e.g
tree with an expected DBH ¢
300mm should not be closel
than 900mm from the footpa

Tree planting should ideally
occur between the months ¢
April to September to minim
watering requirements

Heritage

The preservation and integration of heritg
elements

Design and development thg
respects the individuig, she
local context and the regions
characteristieseencouraged

Remnant Vegetation

The retention of existing high quality vegq

The use of indigenous plants in close prg
to a Nature or Bush land Reserve
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Publiart Any proposal foetinstallation of public art| Councilwill expect a clear p
mustcomply with relevant Council policiey agreement to be in place o
ownership of and mainten
responsibilities for this art.

Patts Material Linear paths shoptimarily b
provided to add to and/or li

Construction standard strategic paths that con

residential areas W

community facilities, shop
and commercial areas, @
residential areas and/or ¢
key destinations or attracti

24.3.2Wulti-Unit  Developments, Comnialc Developments, Industrial Developments axider
developments, subject to Planning Permit conditions

The submitted landscape [@ato address thenatters listed in Table 15 Other Developments Design
Requirements

Table 15 Other Developments Design Requirements

Element Design Requirements Comments

Landscape CPTED guidelines Councilencourages innovati
1 http://www.police.vic.gov.au/ | landscape solutions to cons
water and energy and redug

SEPASupportive Environments for Ph

o P . waste
Activityguidelines. Now also Active b
Design and Healthy by Design Designersind Developers a
1 http://www.heartfoundation.org.a advised th&ouncilmay have
oriahealthydesign specific policies and
_ o requirements in relatmn
Sustainable Principles landscape desigaad contac

should be made with the
relevant€ouncilto obtain the
details of their requirements

The use dbcally indigenous species clq¢
to natural waterways

Heritage The preservation and integration of hel Design and development th
elements respects the individual site,
local carext and the regiona
characteristieseencouraged
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24.3.3  Developmerlansfor an area. (Concept plans anly)

The submitted landscapeiplmaddress the requirements for the relevant type of Development as described in Cle
24.3.1 or 24.3.2.

24.3.4  Public Ope Space Provision (Residential Development)
There are various potential triggBeviglopersvishing to subdivide to provide Public Open Space. In particular:
1 In most cases, where land will be subdivided into more than 16 lots, the devetaprredttwithbetrthe

objectives and standards set out in Clause 56 of the Planning Scheme, and the provision of open space
required to exceed 5% of the total developed area.

1 Councilwill expectng requiremengpecifiedn the schedule to Claus®15®@. be satisfied. If no such
requirements are specified, the requirements of the Subdivision Act 1988 will apply.

Councilwill requirBevelopergo satisfithe requirements of clause &#6di3he relevant planning scheme and in
particular Standard Clli#e provision of Public Open SpacetBhsuéd a minimunglude:

1 Active open space of at least 8 hectares in area within 1 kilometre of 95% of all dwellings that is:

0 suitably dimensioned and designed to provide for the inteiga¢densepuffer areas around sporting
fields and passive open spam

able tancorporate two football/cricket andls

appropriate for the intended use in terms of quality and aridntation

located on flat land (which can beffamtively gradedihd

has access to, or can make provision for, a recycled or sustainable ader supply
adjoins schools and other community facilities whereaprhctical

O O o o o o

designed to achieve sharing of space between sports.

9 Linear parks and trails along waterways, vegetatas and road reseshesild be locatedthin 1 kilometre
of 95% of all dwellings

1 Local parkshould be locateithin 400 metres safe walking distance of at least 95% of all dwellings. Where
designed to include active open space, lochiquaddse generally 1 hectare in area and yelisnitabloned
and designed to provide for their intended use and to allow easy adaption in response to changing col
preferences.

For the purposes of this se€@mmcilwill expedheDeveloperas part of an application for a planning permit or a
development plJaoprepare and submiPublic Open Space pt@@ouncilforreview andpproval, together aith
report showing how the provisions of clause 56 of the relevant planning scipeciGcaradjtivements of this
Manuahre to be satisfied.

Thedevelopment plsimouldas a minimyrehow

1 The location of existing Public Open Space within 2 kilometres of the proposed development and the are:
Public Open Space.

1 How the proposedblic Open Space and any existing Public Open Space are linked.
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1 Any drainage basins or reserves that are to be assessed as satisfying the requirements for the provision
Open Space.

1 How the distance requirements of clause 56 for largeaakd &veadattisfied for properties to be developed.

9 Details of landscaping.

Councilwill expect the repoghiow how the objectives and specific requirements for Public Open Space are satis
and tanclude the specific landscaping specificatiatailsrttiat are to be applied to the PubligpapenThis will
enableCounciltoestimate the future maintenance costs of the Public Open Space.

Where a contribution or amount of land is specified in the skhesgdui@101 of the relevant plaahiegewhich

applies toesidentiaindustrial or commemdivelopmentCouncilwill expedDeveloperdo comply witthese
requirementé/herconsiderabkreas oPublic Open Spaarebeing provided and developed as required by clause
56,Councimay determine, in its sole discretion, that any Public Open Space requirement under clause 52.01 is <
If nocontribution amoundf lands specified in the schedule to clause 52.01 of the relevant planning scheme, a P
Open Spaamntributnmay still be required under Section 18ulidihgsion A®88 TheSubdivision Asfiecifies

criteria fassessingshether Public Open Space may be reguagqadrement underShbdivision Agtll generally

be relevant in circumstanceswhiilic Open Space is not being provided as part of the subdivision pursuant to cle
56 of the relevant planning scheme.

24.3.5 Fencing of Public Reserves

Councilwill expect thgesign Enginedo submit a landscaping plan and fencing details for dipib¥ahcinig
and landscaping being completed at the full cBstvaidipeprior to the issue of a Statement of Compliance.

24.4 GeneraRequirements
24.4.1  Information to bprovided

Prior to constructi@ouncilwill expect tlizevelopeto prepare and suldariiscaping plansréadiew anapproval.
These plans should provide the following information:

1 Plant selection, layout and planting density.

1 Landscaping design intent.

9 Preliminary irrigation design, if appropriate

1 Plans prepared in accordance withdiyppesndscape Drawings

Prior taheAcceptancef WorksCouncilwill expect tlizevelopeto provide tHellowing information
1 Asconstructed Landscaping draimiclgdingll service locations.

1 Managemergians as requiremvering, for example,trobrof weeds and verfoin the site during the
maintenance petiadd nominatitige responsible contact person.

1 Finalirrigation desigoluding detailed listing of all compoaedtdetails stippliers.
1 Detailed plant listing including aéwiigpliers

9 Detailed listing of mateusdsljncluding detadésuppliers
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9 Detailed listing of hard landscaping materials and esnépnaeshelters, bin surrounds, seading,
barbeques. includdegails cfuppliers.

1 Operations manuals argfallation certificaimplumbing works, electrical instal)atiwhsimilar works.

24.4.2  Maintenance Period
Maintenance is defined as the general maintenance that is undertaken on a regular interval to establish and m:
amenity of a landscaperagriate to the type of landscaping being provided in timemidgpzdity.

Bements in the approved landscapar@labe maintaindd an agreed standaydheDevelopefor aminimum
period d24monthsincluding 2 summémsmAcceptancef Works or other agreed peritribr to th&cceptance
of WorksCouncilwill expetheDevelopetoprovide an assetilintifyinmmanufacturers, models or style raamber

Hard landscaping elements apfiteved landscape platde maintainéd an agreed standaytheDeveloper
for aminimurperiod af2months

24.4.3  Defect Liability Period
A defect is defined as the fédthier than by vandalish@ny hard landscaping, equipment or stpuotidesis
part of the approved landscagping pl

The Defect Liabiftgrioccommencagrom the date Atceptancef Worksand extenfibr a minimum period of 24
monthsincluding 2 summaenspther agreed peridaceptance of Worksr landscaping may not coincidenevith
acceptance oivilnwoiks andnspections wibht be undertaken during the fiien@0h Novembeo 1stMarchin the
following year.

24.4.4  Protection of Existing Vegetation

Healthy, prexisting vegetation can be a significanpesgdingome to a host of native faunaciedly if large
trees include natural hollowCetencilwill expedevelopersocomply with relevant Native Vegetation and Heritage
legislation ar@buncilPolicies.

24.4.4.1  TreeProtection
Protection from damage of existing vegetation, particidastititaes ithe successful retention of such vegetation.
Trees should be assessed and protected&1p&2009 Protection of trees on development sites

24.4.4.2  Shrubs andGroundcovePlant Protection
Anestablishethyer of shrubs and groundcoversistutoetl soil provides the benefits of resisting weed invasion,
preserving habitat values and broader landscape aesthetic values.

Vegetatioof this nature deemed by thenctio be protected is to be fenced during condtemtiog should be as
detdled imPAS 497@Q009 Protection of trees on development sites

24.45 Vehicular Access

If vehicle access to land vest€dumcilfor Public Open Spaeeds to brestrictedhe proposddncing and bollard
styleswill be subject@ouncilacceptanceCouncilwill expe@ny necessalyckso comply witheirstandard key
systemUnless otherwise agreed by Cdbedalpstruction @fvehicle crossov&roulccater for heavy vehicles.
Location diieaccess poishouldhormallpe agreeldetweeCounciland theDeveloper

24.4.6 Clear Zones

The design of all landscaped areas should ensure the following concerns are adequately addressed:
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9 Safety of employees maintaining these areas.

1 Safety of motorists within the vicinity of these areas.

91 Clear zones appropriateespeed of vehicles are maintained where landscaping areas are adjacent to roads
Generally, a 1200rolear areahouldbe maintained from the edge of Seakdof kerb or edge of gravke

treatment for this area can be grass, groundcowenrsientwih selection being subj&btmcilagreement

Where traffiolumes on the abutting road e208gatl or the speed is greater than, SDiyphcilwill expea

detailed risk assessnteriie carried out to determine the appropriate elemrdztive risks to and the safety
requirements of employees maintaining these areas.

References for undertaking risk assessmenttheRhat Management Act ZUfdle of Practice Worksite Safety
I Traffic Managemant AS1742\anual of uniform izafbntrol devices Part 3: Teafficol fonbrks ofRoads

24.4.7 Entrance Features

Any proposed entrance featilirbe sited on private |@woadincilwill expect thgevelopeto submit plans detailing
thelocation, maintenaneguiremengndestimatetbngevity of the featiorereview and approval

24.4.8  Street Tree Planting Requirements
Councilwill expeché location of street tr@esomply with tBede of Practiter Management of Infrastructure in
Road Reservesithreeseinglanted at one tiyger lot. Coungibychoose frogither of thevofollowingptions

1. Developerwillsupplyplant and maintain street treidls theee sizand species besypgcified Bgyounci)
and maintain the trees2fgears, or until thevelopercan demotrate thathe plantings hausecome
established.

2. Councilmay elect to supgiantand maintaineesand accept defects responsibility fochaeingthe
Developen fee per tree.

Selection Table 24.4.8 Provision of Streaidicatethe optinfor theprovision of street treelected by
individual Councils.

Selection Table 24.4.8 Provision of Street Trees

Councils that requir| Councils that charg| Councils that will negotial
Developers to supply ar Developers for theupply and with Developers for eith
maintain Street Trees a| maintenance of Street Trees.| option

lodge maintenance bonds

Bass Coast Shire Council | Wellington Shire Council Latrobe City Council
Baw Baw Shire Council South Gippsland Shire Co
East Gippsland Shire €un WarnambodCity Council

Greater Bendigo City Cound

Greater Geelong City Coung

Moira Shire Council
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WhergheDevelopeisrequired to undertake street tree pl@otimgilmayagree tsuchplantindgpeingcarried out
afterthe Accapnce of Civil Wodksdissue of thet@&ement @@omplianceTreeshoulchot be planted during the
periodrom30" Novembep 1stMarchnthe following year.

Streetreesshoulde provided on both sides of all roads and streets (excludinat lsegpiaayistervals appropriate
to tree size at maturity in accordance with the gradaieckin Tali@Street Tree Spacingess otherwise agreed
by the Responsible Authority

Table 16 Street Tree Spacing

Average Interval Tree Size (Canopy size)

810 metrs Small tree (less than 10 metre canopy)
1012 metres Medium Trees (L5 metre canopy)

12+ metres Large Trees (Canopy larger than 15 metres

Councilwill expecpecies selectibmensure that, at maturity, the clear zone requirements, Vventizahtalyill
complyviththeiradopted Road Management Plan.

24.4.9 Landscaping on Road Reserves

No landscaping other thanitgvemmitted on nature strips witlourtciconsentCouncilwill expe¢heDeveloper
when applying for sachsento demasiratehat theroduct or materiat will

1 not result in increased public risk (e.g. stones on footpaths increase trippohg hazard)
9 leave the nature sini statable to be used safely by pedestiahs

9 not be able to be easily removed or usgiddbce purposesd

1 contribute to amsistent neighbourhood landscaping apgmdach

)l

be appropriate for the environment and be sustainable and easily maintained.
24.4.10 Soft Landscapingefer taheTablel4in clause24.3.1 for further detail)

i sitestohave a minimum of 100mm suitable txgrspkdble @ouncif imported)
I noxiousveedsnustbe removed frdhesite

1 knowrand potential environmental weeds should not be planted or retained without reference to the applical
Advisory List ofdsive Plants in Victorian Bioregibidtan be obtained frawtp://www.dse.vic.gov.au/plants
andanimals/invastgpecies/invasipiants

1 newlawn areas al use drought tolerant species

1 thedepth and composition of pwidliimay include organic or inorganic miatésizagreedyCouncil

24411 Hard Landscaping

Councilwill expecbdtpaths and shared paths widths to be in accordalaeesdgothisManualWhen Council
hasacceptethe use ajravel®rgranitic sangdhey are tbeat least25mm thick and compacted to 95% of MMDD.
Testingnuste conducted accordance with the requiremeéx$4 289.
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If edges to paths are requiedncilwill expect tHgevelopeto seek prior approval for the desigmaserihlef
the proposed edging system.

24.4.12 Use of Public Open Space for Stormwater Detention

Where Public Open Space is proposesséafbestormwateadetentiorthe desigof the fadiyis tabe in accordance
with Clause 1&RetardatidBasins.

24.4.13 COther Matters
Additional Vic Roads Guidelines that useyglereference documents are:

1 Roadside Handbdokn Environmental Guide for Road Construction and Maintenance 2006
1 Environmentsllanagement

9 Cultural Heritage

9 Biodiversity
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Clause 25Associated Infrastructure

25.1 Objectives

The objectives of associktiedstructurare as follows:

91 All associatédfrastructurerested in t@ouncimeestheirequirements and standards as set ouamtes

1 InacceptingssociatebhfrastructureCouncilwillhave regard to any future maintenance and operating costs, the
likely availability of replacement parts and conformitgauititifpolicy or stratefpr example, in relation to

greenhouse emission

1 The urban character and amenity of a locality, neighbourhood or steudtbpiemiadversely impacted by
the proposed associatddfrastructure

1 The location of the proposed assdaiméetructureshoulchot conflict with other existipgoposed services
andor witlCouncillinfrastructure

1 Council will consider tequirements of all servicing authoritieadoefotiagny particularfrastructure item

1 The requirements of any relevant Codes of Practice, Australian Standaod,astgofgtiarliametit be
considered Iouncibeforeacceptinthe type and location of any assdaigetructure

25.2 General

The design, documentation and installation of aéfifratatadtureequired to service the develogimautbe in
accordance with the relevant Auitmitéyia, specifications and instructions.

25.3 Telecommunications

The design, documentation and installation of afifratatadtureequired to service the develogmautbe in
accordance with the relevatitofty ariteria, specifications and instructions.

Council will expect Besign Enginedo liaise with theithorityesponsible for telecommunicadioth€oordinate
design and construction of the relfiieestiructurein association with ottanks required for Bevelopment

254 Gas

The design, documentation and installation of éfifratdtadtureequired to service the develogimautbe in
accordance with the relevant Authority criteria, specifications and instructions.

Council witixpect thBesign Enginedo liaise with the Authoeisponsible for gasrastructureand coordinate
design and construction of the relpfiieestiructuregin association with other works require®éwetflopment

255 Water & Sewer

The design, denantation and installation of all relfxgetructureequired to service the develogimautbe in
accordance with the relevant Autmitiéyiaprocessespecifications and instructions.

Council will expect resign Engineéo liaise witheauthorityesponsible for water and sewkrigstructure

and coordinatiee design and construction of the réofuasttucturegin association with other works required for the
Development
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Councilwill expect tiesign Enginedo ensure thttelocation and spacing of fire hya@wsshfgre plugs should be

in accordance with @auntry Fire Authdrity publ i cati on ARequirements for
in Residential 1 and 2 armdmemdedyand the n@arkizgofifie siyalrants @rod ffire b
plugshouldb e i n accordance with Fire Service Guideline:

25.6 Electrical

The design, documentation and installation of alleflextticatlrerequired to service the developmamtbe
in accordance with the Authesippnsible for electrispécifications and instructions.

Councilwill expea power supply plan to be provided documenting the supply standard for eachétialthin Co
and IndustriBlevelopments

The power supply within any newly constructed road is to be provided in underground conduits. No overhead
be constructed in a new road without the written consent of the Council.

Detailed requirements ditip lighting are present@iainse6 of thiManual
25.7 Emergency Services Telecommunications Autlddtityergency Markers

Councilwill expect thgesign Enginedo be responsible for the provision of emergency markers in accordance wi
the provisisrof the Emergency Marker Signage Guidelines.

Emergency Markers can be located, but not be restricted to the following locations:
9 Locations with a history of emergency events or known incident sites;
1 Locations offering higher risk activities tathswaBiamountain bike riding, rock clinabatgseiling

1 Walking trails and shared jyeimsergency Markers should be located at major trail heads, significant features
intersections. Emergency Markers on linear trails should be placetyapmoxsoam;

1 Water bodies, swimming holes, and beach, river or lake access & egress points;

9 Piers and Jetties should have a marker at the beginning and end of the infrastructure. Emergency Marker:
placed at intervals of 2500m if the lehgtf the asset warrants;

1 Remote areas that act as a thoroughfare or receive significant visitation
1 Recreational playgrounds with no verifiable addresvisdigsnaming conventioyagogrson could not see

the signage, describe with cettaéniyiqueature or the open space was that of a linear path, or large recreatiot
facility with multiple recreations uses, such as more thamaobequeaka, playgrounds
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Clause 26PublicLighting

26.1 Objectives

The objective of thectioris to ensurdié consistent, equitable and environmentally responsible provision of pub
lighting and to provide public lighting to the appropriate standards that considers the safety and security of all
the community.

26.2 Provisionfor Public Lighting

Councilwill expect tHeesign Enginedo ensure thal edads within the new subdivesoprovided with public
lighting in accordance with the requirements of the relevant Australian StandasisoNdw lagttiad outside
theClear Zonewherevapossible, and meet the standards for Category V or Category P lighting, as appropriate.

Category V lighting is applicable on roadghewisual requirements of motorists are dominantsidnatersl
roads. Category P lighting is applicablel®rfars other public outdoor areas) wheisugheequirements of
pedestrians are domin@hese includtecal roads and outdoor shopping precincts.

Councilwill expectllgpublic lightirtg incorporate the use of energy eflici@énaire€Energefficient fluorescent
tube devices, such as T5 units, have been widely used for this purpose, but many Councils now consider that
represent a more esifective and environmentally responsible option.

26.3 Lighting Design

Lighting desigoulde inaccordance with the relevant Australian Standards, including the ctA®MNGSue
1158 Lighting for Roads and Public Spaces.

Lighting installationsifmiared Stagaterial Roads and associated intersectsuigeanteto reviewvd approveg b
VicRoads as the responsible coordinating road authority. Copies shiodidvesgdmittedo Council for
assessmenivith advice beilogwarded to VicRoads prior to approval.

Allowance for pole locasbisild be madeall road reserves andaifshoulde shown iBervice Location Tables
on FLP6s and Road Construction Pl ans.

A minimum 800mm offeeiuldoe provided from back of kerb to pole for all roads with IRjctitggongluding
laneways and shared zones where kerbing . provide
A minimum 1000mm clearance is required from face of pole to:

1 Edge ofcarriagewayn laneways, shared zones and extended driveways where norkeitéty iserb
outstands may be requested for pole protection in some circumstances

1 Edge of pram crivggs and private vehicle crossingsnattina strips
OEasy Fitdé pole bases/ foundations are required wh
and shared driveways).

With the exception of lighting in speed zones of &@Oldss/hrangible patésulde adopted for roads with V
category lighting in accordancA®ittl158 Lighting for Roads and Public PlEtesspecific pole type (impact
absorbing or slip bast®ulde determined according to VicRoads stardibela@minated on the drawings.

Public lighting is required for all principal footpaths and bike paths within parks and reserves of any develop
cabling for this purpsheuldoe from a metered point of supply at the reserve bouGdanycinitl accept
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responsibility for the t&dflard lighting is acceptable only in reserves where vertical illumination is not required fc
relevant lighting category.

Lighting obstructions (e.g. from existing largghdrdds® taken into accounemviocating poles and assessing
luminance requirements.

In ruraéreaslow density and rural liiegelopmentshouldas a minimum, provide one light at intersections and one
at the end of the court BBWA'-E. Thisprovisiomay be reduced forrsloaidesacs whertheDesign Engineer
can demonstrdtet lesser lightipgpvision will bafficient.

The amount and type of lighting, including recommended light technical parameters, in any external public area
by three main considematio

1 The type and quantity of pedestrian and vehicular traffic in the area (to facilitate safe movement)
9 The security risk of the area (to discourage illegal acts)

1 The need to enhance the amenity of the area (to increase aesthetic appeal)
26.4 DecorativeNonStandard) Lighting

Councilconsernis required tsedecorativmonstandardighting in any area

Counciimay determine the boundaries of a street lighting precinct within its urban area so as to have a consister
standard within that preécinc

The manufacture, type and modelRddbetivmonstandardightinghoulde determined after consultation with
the Developemandowners within the boundaries of the precinct at the time the precinct boundaries are
determined.

Decorativigonstandarndighting will onlydecepteth identified precin€@sunciwill noaccepthe use afecorative
(nonstandardighting in industrial estates.

Decorative aonstandard lighting, lamps lamidnaireshouldcomply with the Publictlign g Ser vi ce |
technical requirements aratbeptable @ouncil

Council will considering consent for tise oflecorativnonstandardightingvhersubdivisiortsavea minimum
of 50 allotments amtenthe Developehas obtainedritte agreement frahe relevarRublic Lighting Service
Provider for:

9 The street lighting design

1 The type of tliecorative lightimgrastructureand fittings

1 The applicability of the standard street lighting tariff.

ThePublic Lighting Services Prawvitlenergise publightingvitiinthe estatenly after receiving written notification
from th€ouncilthat the proposed design hasdmeepted

Unless otherwise specified, all new standard street lighting will be supplied from an unQmeptoesd Swpply
will only be installed under exceptional circumstances and on a case by csileréaqeice apdcijaprovaby
the Public Lighting Service Provider

26.4.1DecorativeNon-StandardLightingFees

Under the Victorian Electricity Sndpbtry guidelines, @auncil or theDeveloperremains responsible for the
ongoing supply and replacemdeatarfativen¢nstandardoles and fittings
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In order to compensateGbencilfor additional costs incurred for future maintenantacanterd ofcorative
(nonstandarndittingsCouncilwill expe¢heDevelopeta

1 Supply all initial stock of poles, lamps, photo electric cells and.other fittings

1 Arrange for and meet the cost of all installation to the satisfaChemaéridehe Public Lighting Service
Provider

1 Accept responsibility for all maintenance and replacement costs of poles and lanterns until the expiry of the
liability period wheezorative lightisgerected

Councilwill exped@eveloperso supplyeplacement damaged oropanational poles or fittings within 48 hours from
notice given Bpunciko allow the Public Lighting Service Provider to arrange the required maintenance and replac
works After the defects liability period has contle®@sdelopemay either continue to accept responsibility for
providing replacement poles and light fittings as reopsikeda arash contributioBdoncilto covethe future
repacement and maintenance of the.alsetsnit valuearfy suclkas contribution willld@sed othe purchase

priceof thepoles and méerns including ballast, where appliegplying at the date whiclthe Statement of
Compliance is issued. The total contribution will be based on the value of the anchtmteofdigrable 1.7

Table 17 Decorativé.ighting Contributions

Location Numbeiof Numbeif Street Lights Numbeif Lanterngo be Usedo
Street Light$n | Usedto Determine Cash Determine Cash Contrilmurt
Subdivision Contribution
Within Stree 0-10 1 2
Lighting
Precinct
1120 10% of theotaihumber of 20% of thotalnumber of lights
lights provided in the provided in the subdivision.
subdivision.
2150 7.5% of thmtalnumber of 15%o0f thetotalnumber of lights
lights provided in the provided in the subdivision.
subdivision.
51 plus 5% of theotaihumber of 10% of théotalnumber of lights
lights provided in the provided in the subdivision.
subdivision.
Not within a 010 1 2
Street Lightin
Precinct
11 plus 10%0f theotalnumber of | 20% of theotainumber of street lig
street lights provided in provided in the subdivision.
subdivision.
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26.5 Pre-Submission Requirements

Councilwill expect thatjgto the submission of Public Lighting dflangiondhyouiplanhasbeen endorsed in
accordance with the plapparmit, and tBesign Enginedras confirmed the following matte@owitbil

1 Lighting design categories for all roads and pathways.

9 Locations of all principal pathways in parks/reseteesaditeserves.

9 Locations and type of other items/structures that may require public lighting.

For any lighting type not previously acceptathbythe Design Engineeshouldprovide full inforioaton the

proposed podend lantern together wethits of the current supply and delivery cost of a single uritvairablikgly
into the futur€ouncilwill not normally accept items fiioriteal production line.
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APPENDIA: MOIELCONDITIONS FOR PLININPERMITS

The following link provides access to a set of model planning permit conditions that have been developed for tr
The LGIDA believes that these are a useful guide for Councils using the IDM. It shon&drbededted that t
conditions do not cover all types of development applications. Further resources can be accessed, by member:
LGI DA, on themeRébsosrscsesdi pagefothe LGI DAGs websi

http://www.mpa.vic.gov.aapmpent/Assets/Files/GAA%20Model%20Permit%20Conditions%20Manu:
%20FINAL%20November%202011.pdf
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APPENDIR: ENGINEERINSCCEPTANCEROCESBOR DEVELOPMENTS

AppendiB approval process.pdf
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APPENDIX: COUNCIL REVIEW CHHGKS

LIST OF CHECKLISTERFCOUNCIL REVIEWHNDED

Checklist #C1 Plans Submitted For Functional Layout Approval

Checklist #C2 Plans Submitted For Detailed Design Approval

Checklist #C3 Plans Subnkitteérinal Design Approval

Checklist #C4 Issue of Statement of Compliance

Checklist #C5 Application for Planning Scheme Amendment
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COUNCIL CHECKLIST 8R1IIANS SUBMITTED FARICTIONAL LAYOAHPROVAL

PLANNING PERMIT DESIGNER

NUMBER

DEVELOPMENTTE STAGE

DESIGN UNIT CONSULTANTS

REFERENCE REFERENCE

DATE RECEIVED DATE CHECKED

CHECKED BY NUMBER OF PLANS IN
SET

COUNCIL CHECKLIST #C1

ITEM

SATISFACTOR
Y/ N/ NA

REMARK

General

Has submission been accompanied by completedspsaki&inu
requirements?

Has eDevelopment Pla@en prepared?

Is the submission consistenthgitbevelopment Plan

Is the submission consistent with endorsed plan?

Is the submission consistent with planning permit conditions?

Is the pposed staging of the development appropriate? (e.g. is
of staging works on traffic routes and intersections approprig
there drainage consequences of staging?)

Is a lot layout provided with lots numbered and dimensionasksa
clearly identified.

Ha s C diveyear CdpitalsVorks program been reviewed?

Is there any interface or overlap between the development ar
Capital Works program?

Is the Public Open Space provided in correct area? (should
identified at planning stage ‘ohierek)
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COUNCIL CHECKLIST #C1

ITEM SATISFACTOR REMARK
Y/ N/ NA

Is access to Public Open Space appropriate? Request inforn
shown.

Are linkages to adjoining developments appropriate? Request |
not shown.

Road Layout Plans

Street names are mueed. (Check with Planning Dept. and Ag
Dept. whether names okay and advise Design Engjaamyifaide

Plans show Road Hierarchy.

Estimated traffic volumes are shown on plans (check consisten
hierarchy?)

Nominate roaddths between inverts of kerbs are satisfactory?

Nominated kerb types satisfactory?

Intersections internal to the development are shown in suffici
support proposed design, including proposed kerb radii.

Intersections external todtheslopment are shown in sufficient d
support proposed design.

Critical vehicle turning movements are shown at intersectides
sacs and satisfactory.

Drainage Layout Plans

Plans show Natural Surface Contour Lines to AHD.

Plans stw the total catchment area, nominattduhent areas 4
coefficient of runoff for eachcatdhment, including allowanc
connection of adjoining properties outside development.

Plans shown layout of proposed drainage systems witheapipesx

Overland flow path is nominated and satisfactory.

Drainage discharge poimdestifieddnd proposed treatment shoy
sufficient detail to supapprovadf functional layplans

Drainage treatment strategy is provided andsapigértory
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COUNCIL CHECKLIST #C1

ITEM SATISFACTOR REMARK
Y/ N/ NA

Existing drainage services are confirmed on plans and propose
points shown.

Associated Documents

Was a Traffic Management Report required?

Is the Traffic Management Report satisfactory?

Does the design reflect recomaiens within the Traffic Manag
Report?

Has the need for Developer contributions or headworks ch
identified? Has Developeros
regarding cesharing arrangements with Council/othersi8flscitosgt

The following further information is required to be submitted:

Drawing numbers allocated to this project are to
as required

Is gproval of functional layout granted for the proposed devel

Signed Dated

VERSION 5.01 Pagel58of 26 Appendi&: Council Review Checklists



| ]
I, M infrastructure design manual

COUNG@. CHECKLIST #6PLANS SUBMITTED FOR DETAILED DESIGN APPROVAL

PLANNING PERMIT DESIGNER

NUMBER

DEVELOPMENT TITLE STAGE

DESIGN UNIT CONSULTANTS

REFERENCE REFERENCE

DATE RECEIVED DATE CHECKED

CHECKED BY NUMBER OF PLANS I
SET

COUNCIL CHEQRIL #C2

ITEM SATISFACTOR REMARK
Y/ N/ NA

Wasapprovadf functional layout granted? Date?

Hasthe submission been accompanied by completed checkl
Manual requirements?

Has the subdivision plan been certified?

Plans to state tittum to AHD (all layout plans)

Plans show north point correctly (all plans)

Suitable TBM6s shown clearly

Rel evant PSM6s shown cl early
plans)

NaturaBurface evels areh®wn at all lot corners and major char
grade within the lots (all layout plans).

Check minimum grade across lot of 1 in 200 is achieved.

Check each lot hadischarge point nominated.

Was a Traffic Management Report provided?

Does the detalledesign reflect recommendafians the Traffi
Management Strategy TMAR or TIAR documents?

Was a Road Safety Audit required?
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COUNCIL CHEQRI #C2

ITEM SATISFACTOR REMARK
Y/ N/ NA

Is the Road Safety Audit satisfactory?

Has Council responded to the Road Safety Audit? (Desig
Manager to resqud)

Does the design reflect recommendations within the Road Safe
were accepted by @munci

Do plans show Council 6s nomi

Do plans shaweplanning permit number?

Is the methodology of the geotechnicel aeg pavement deg
satisfactory?

Does design and documentation reflect recommendations
geotechnical/pavement design report?

Should garbage p&e#gprovided for areas where service vehicleg
achieve reasonable access?

Are indeted parking bays to be provided, and are they adequate
and documented?

Are other services compati bl

Is the location and type of street lighting clearly documented an
with engineerireguirements?

Is the Master Services Plan providedealaghes identified?

Are clearances between services (plan and vertical) achieved §

Do intersection designs drain properly?

Are temporary provision for turnaroundaraadeayeasemeniss
required, provided where futureistadee constructed?

Are environmental protection requirements clearly documenteg
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COUNCIL CHEQRI #C2

ITEM SATISFACTOR REMARK
Y/ N/ NA

Have public risk issues been identified and Risk Report prov
design reflect recommendations? DoesilCuoeed to take furt
actions? Some issues to consider include:
Manholes in footpaths

Changes in levels greater than 200mm
Accessible headwalls

Hectrical substations

Gantries

=A = =4 =4 =4 =4

Basin/wetland slopes greater than 1in 5
Overland flow issues
Sope away from footpath edges

Other potential risks arising from development

Are landscaping plans provided with this subithigegnfdrward
Parks & Gardens ASAP and arrange meeting with P&G statti
be resolved

Is the landsciag design compatible with engineering requireme

Are street furniture details provided, and satistactorgifto
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COUNCIL CHEQRI #C2

ITEM SATISFACTOR REMARK
Y/ N/ NA

Are hydrological and hydraulic calculations provided?
Methodology nominated? (check Manual if second model n
Assumptionsasonable?

Coefficiestin accordance with Manual requirements?

= =4 =4 =

Have external areas been provided for? Developed or un
Okay?

1 Check hydraulic grade line

1 Pump selection okay?

Are stormwater treatment facilities satisfactory with regard t
Location

Design

Litter traps

Erosion protection

Independent watering systems

Pump stations, controls and telemetry

=A = =4 =4 =4 =4 =4

Consistency with design Manual requirements.

Are copies ahy consents or letters of agre¢ondistharge to naty
waterwaysr relevant authority drains provided?

Are cossharing arrangements for Developer contributions or |
charges resolved? Does this take into account arrangement
outside of development?

The following further information is rémbieeslibmitted:
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Is cetailed design approval granted for the proposed dévelopmer

Signed Dated
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COUNCIL CHECKLIST 8@BANS SUBMITTED FOR FINAL DESIGN APPROVAL

PLANNING PERMIT DESIGNER

NUMBER

DEVELOPMENT TITLE STAGE

DESIGN UNIT CONSULTANTS

REFERENCE REFERENCE

DATE RECEIVED DATE CHECKED

CHECKED BY NUMBER OF PLANS I
SET

COUNCIL CHECKLIST #C3

ITEM SATISFACTOR REMARK
Y/ N/ NA

General

Wasdetailed desigpprovairanted? (Record date)

Has submission been aqmmied by completed checklist as requ
Manual?

Have planning permits been reviewed and design appea®s to ¢

Has the subdivision plan been certified and design iconsisten

Have all amendments requested at detailed design st;
implemented?

Was additional information provided, if applicable?

Does additional information satisfy queries/requirements of
information still needed?

Was an estimate provideols itjgpear reasonable?

Have all outstanding masterls agost sharing, etc been finaligbe
satisfactioof Coundll

Is fnaldesign approval granted for the proposed development
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If construction has not commenced within two years of the approval date below, the approval egpires and fin
plansshoulde resubmitted for consideration by Council.

Signed Dated
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COUNCIL CHECKLIST 8C3SUE OF STATEMENT OF COMPLIANCE

PLANNING PERMIT DESIGNER

NUMBER

DEVELOPMENT TITLE STAGE

DESGN UNIT CONSULTANTS

REFERENCE REFERENCE

DATE RECEIVED DATE CHECKED

CHECKED BY NUMBER OF PLANS IN
SET

ITEM SATISFACTORY REMARK

Y/ N/ NA
General

HaveALLplanning permit conditions been complied with?

Does the O6As Caranply with tthe ddpro
design plans?

Have any changes baecepted by Coupcil

Are drains and kerb and channel clean?

Has an Acceptance of Works inspection been undertq
satisfactory outcome?

Has O6As Const r uovideddod@ounail”X or n

Have O6Operation and Mainte
provided for pumps, and other drainage features?

Has training of Council staff been undertaken, if applicable?

Is the drainage overland flow path for 108Ry#aws free ¢
obstructions?

Are landscaping systems fit for take over?

Is there any objectiorthe issue of Statement of Compliance

Signed Dated
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COUNCIL CHECKLIST 8EBIGINEERING REVIEWARFLICATIONORPLANNING SCHEME AMENDMENT
OR PRECINCT STRUCTURE PRANEVELOPMENT PLAN

Commentary.

This checklist is to assist in making sure that the proposed concept

= =4 =8 -4 =9 = =4

Provides the infrastructure to achieve ClausklBdlequirements

Includes appropriate provierocommunity infrastructure and that sufficient land/reserves are set aside for
that infrastructure

Ensures that access to and from the development can cope with the likely traffic

Provide appropriate water management for the development

Fts within thexisting physical constraints of the site

Is in line with Councils/community predetermined plans for the area

Considers impacts on adjacent land use and eliminates/minimises any negative impacts

Historical and Existing Information

Check to see what bactgnd information is available and review the critical elements. Does Council have a plan
for this area? Cheek

S L

=

The Planning Scheme

Structure Plans

Residential Character Studies

Council strategies

Flood Studies

For areas of protected flora and/orrfgpata that may impact on planned infrastructure
For any watercourses, wetlands etc within and downstream of the development
For cultural heritaigerithin 200m of watercowrsés

Old Aerial photos

Previous Planning Permits

Previous land usare therany old contaminated areas within thiasiglls, factories, fuel depots,
old agricultural or mining stockpile sites etc.

History iDocument Management System

Build a picture of what constraints there are to development

Get a plan(s) to scaten®lSthat shows

E N N |

VERSION 5.01

Contours

Flood Prone layer

Environment Layer

Planning zones and overlays

Aerial Photos

Abutting land use

Access to the site

Existing infrastructure, Water also Gas, Electricity and Telecom if possible / practical.
Existing watercourses
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Add Councils plans for the area.
Write a brief summary of the site putting the proposed development in context.
Transport and Movement
Roads
Hierarchy
Does the proposed hierarchy fit with the abutting road system?

Is appropriate provision made for abcesghtthe proposal, to provide appropriate, legal access to abuttin
land ¢annot lankbck abutting land)

Intersections

General
1 Garbage trucks / Emergency Vehicles
0 continue in a forward métewurt bowls etc
0 pavement strength sufficient
1 Are therelgns for swale drainsheck fo€ o u nrequirentessisn swales?
1 Make sure that the local area traffic management fits in with the landscapintigitidghe street
Tree/ shrubs donét impair sight distances or
Footpaths, Cycle W& & Shared paths

1 Check linkages to major destinatiessrves, shopping centres, sporting areas etc

Car parking

Provision for utilities
1 What major service conduits are there and where darthtéhyegahrough public open space?
1 Check where uglt cross each other and roads oridndiingvels be an issue?
Wateili Recycled Water
Sewerage
Power
TelecommunicatiorisincludingNBN

Gas
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