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A. [bookmark: _Toc33717161]INTRODUCTION 
[bookmark: _Toc33717162]Introduction
1. This submission has been prepared by the Planning Authority, the City of Greater Geelong. This Part B submission provides further background on the Amendment and then responds to the 18 December 2019 Panel Direction, which requires:
a. An explanation as to what, if any, of the recommendations in the Coastal Hazard Assessment to reduce uncertainty and fill information gaps have been implemented. 
b. Council’s response to the issues raised in submissions. 
c. Council’s response to expert evidence. 
d. Any further changes Council proposes to make to the Amendment in response to expert evidence or submissions. 
[bookmark: _Toc16525329][bookmark: _Toc33717163]Summary of the amendment 
2. The Amendment proposes to implement the Bellarine Peninsula - Corio Bay Local Coastal Hazard Assessment December 2015 (LCHA). It includes policy changes to the Municipal Strategic Statement, introduces a new Land Subject to Inundation Overlay (LSIO) schedule and applies the LSIO to properties identified as being subject to future flood events and sea level rise. 
3. Specifically, the Amendment seeks to: 
· amend Clause 21.05 Natural Environment to refer to the Bellarine Peninsula - Corio Bay Local Coastal Hazard Assessment December 2015 and include a new objective and strategy at Clause 21.05-5 Climate Change relating to coastal impacts of climate change; 
· introduce a new Schedule 2 to Clause 44.04 Land Subject to Inundation Overlay titled “Coastal Inundation and Hazard” (LSIO2);
· apply the Land Subject to Inundation Overlay Schedule 2 (LSIO2) to land identified in the Bellarine Peninsula - Corio Bay Local Coastal Hazard Assessment December 2015 as being inundated by the combined effects of the 1% Average Event Probability (AEP) flood event plus 0.8 metre sea level rise; and
· amend the Schedule to Clause 72.03 to update the list of maps forming part of the scheme.
4. [bookmark: _Toc22309361][bookmark: _Toc16525335]The Amendment applies to private and public land along the coastline of the Bellarine Peninsula and Corio Bay. 
5. The LSIO2 overlay will apply to 1614 coastal properties on the Bellarine Peninsula and Corio Bay at Avalon, Lara, Corio, Geelong, East Geelong, Newcomb, Moolap, Leopold, Bellarine, Portarlington, Indented Head, St Leonards, Swan Bay, Ocean Grove, Wallington, Barwon Heads, Connewarre and Breamlea.
6. An overview map of the areas subject to the LSIO2 is in Figure 1 below.
[bookmark: _Toc33717110][image: ]Figure 1 – Overview map of areas subject to proposed LSIO2

[bookmark: _Toc33717164]Summary of Council’s position
7. Council submits that the Amendment is well founded in planning policy, is based on the best available scientific research and evidence and has not been seriously challenged by affected parties. The Amendment has the full support of the relevant government departments and authorities and we seek the Panel’s endorsement of both the LSIO2 and the policy changes proposed.


B. [bookmark: _Toc33717165]BACKGROUND AND SUPPORTING MATERIAL
8. Council’s Part A submission, the two Council reports of 14 May 2019 and 26 September 2019 and the C394 website provide extensive information and background to the amendment.  This section of the Part B submission provides further information and summaries of the Our Coast project and other relevant reports, studies, and amendments relating to coastal climate change impacts and planning control.
[bookmark: _Toc33717166]Bellarine Peninsula - Corio Bay Local Coastal Hazard Assessment (Our Coast Project)
9. The Our Coast project is a Victorian Government funded initiative and covers the area from Breamlea to Point Wilson. It expands on two previous climate change coastal research projects undertaken by the CSIRO and the Victorian Government (Future Coasts). The Our Coast assessment is known as a “3rd pass” assessment.
10. The Our Coast Senior Partnership Group has guided the preparation of the Bellarine Corio Bay Local Coastal Hazard Assessment and the amendment. 
11. Agencies involved are: City of Greater Geelong, Borough of Queenscliffe, Department of Land Water Environment and Planning, Corangamite Catchment Management Authority, Barwon Coast Committee of Management and Bellarine Bayside Committee of Management.
12. The Our Coast website states:
“Our climate is changing as a result of global warming. These changes will exacerbate existing coastal hazards such as rising sea levels, storm surges and coastal erosion.  The Our Coast project brought local Councils and their communities together to plan for these changes…. the Geelong and Bellarine Peninsula region is one of four Victorian coastal regions to undertake Local Coastal Hazard Assessments.”
13. The Bellarine Peninsula and Corio Bay LCHA has involved three key steps:
14. Phase 1 - The Geelong-Queenscliff Coastal Mapping Project – identified areas exposed to erosion and inundation hazards with future sea level rise. This involved a technical assessment of coastal data looking at hazards including catchment inundation, storm surge and erosion; and resulted in a series of hazard maps showing inundation in a range of severe weather events and sea level rise scenarios. The erosion component was not proceeded with following a peer review.
15. Phase 2 – The Geelong-Queenscliff Coastal Climate Change Risk Assessment - This assessment identified the impact of inundation hazards identified in the Geelong-Queenscliff Coastal Mapping project on coastal communities and adjoining natural areas. In particular, it investigated and prioritised risks to private, public, environmental and social/cultural assets. 
16. Phase 3 – Geelong-Queenscliff Coastal Adaptation Program - This phase is investigating adaptation solutions and responses to the coastal hazards and risks identified in the earlier stages of the Our Coast program. This project falls within the Phase 3 process.
17. The Our Coast project includes descriptions of potential adaptation measures that could protect parts of the Bellarine and Corio Bay from sea level rise with examples including:
· Constructing a higher seawall at Ocean Grove
· Raising seaside roads at Portarlington 
· Raising the railway line at Point Lonsdale
· Back flow valves on stormwater outlets at Barwon Heads.
18. However, the aspect of Our Coast that is ready for planning scheme implementation is the Local Coastal Hazard Assessment (LCHA) Inundation Report prepared by Cardno and the associated flood modelling and mapping of different sea level rise and storm event scenarios. This is the aspect that Amendment C394 is seeking to implement.
[bookmark: _Toc33717167]Bellarine Peninsula – Corio Bay LCHA Planning Scheme Implementation (Keaney & Kirsch 2017)
19. In 2017 the Our Coast group engaged two experienced planning consultants who are also current and former VCAT and Panel members - John Keaney and Michael Kirsch -  to provide options on Planning Scheme implementation for City of Greater Geelong and Borough of Queenscliffe.
20. The key element of the LCHA to be implemented is the mapping of coastal inundation based on a 1% Annual Exceedance Probability (AEP) + 0.8m sea level rise. This standard approximates the State policy to “Plan for possible sea level rise of 0.8 metres by 2100...”
21. Keaney and Kirsch reviewed the various ‘Planning Scheme’ options that are available to implement this mapping and to apply a set of planning scheme controls.  The key outcomes of the review are:
· A preferred planning scheme approach to managing sea level rises based on including all land within the 1% AEP + 0.8m SLR area as identified in the LCHA in a Land Subject to Inundation Overlay (LSIO).
· A draft LSIO schedule (exempting minor buildings and works from permission), a draft Local Planning Policy and draft changes to the two Municipal Strategic Statements.
22. The approach taken with Amendment C394 directly follows the advice of the Keaney and Kirsch report with some fine tuning to the LSIO schedule.
[bookmark: _Toc33717168]City of Greater Geelong Planning Response to Sea Level Rise (2019) prepared by Hansen Partnership for Municipal Association of Victoria 
23. The purpose of this document is to provide the City of Greater Geelong with recommended planning responses to sea level rise and associated hazards (including inundation and erosion) that will occur as a result of climate change along the municipality’s Port Phillip Bay coastline. 
24. The report has been prepared as part of the Port Phillip Bay Coastal Planning Project, which is being undertaken by the Municipal Association of Victoria (MAV) in conjunction with the Association of Bayside Municipalities (ABM), an association of the ten municipalities that abut Port Phillip Bay. The aim of the project is to assist the ten Councils around Port Phillip Bay to develop a consistent approach to addressing climate change hazards in land use planning.
25. The Hansen report provides guidance on the steps involved preparing a planning response to sea level rise – see the flowchart in Figure 2 (from Hansen p.8).  It also provides an excellent and up to date resource on current planning around sea level rise in Victoria. It has specific information on the City of Greater Geelong coast including maps of zones, overlays, coastal management arrangements, coastal conditions and descriptions of existing physical works and programs.
26. The Hansen report is very supportive of Greater Geelong’s approach and the progress made and at page 40 (see extract in Appendix 1) states: “Geelong is ahead of the other bayside municipalities involved in this project and has already prepared a Local Coastal Hazard Assessment and undertaken community consultation as part of the OurCoast project. Council has also prepared a draft planning scheme amendment. The work completed as part of OurCoast and this project means that as opposed to the Stage 1 response for the rest of the municipalities, Geelong’s Municipal Plan forms part of a Stage 3 response as outlined on page 8.”
[bookmark: _Toc33717111]Figure 2 – Steps in Planning for Sea Level Rise (Hansen 2019)
[image: ]
27. The report provides strategic support for Amendment C394. In relation to the LSIO 2 the report states: “a new schedule (Schedule 2) to the LSIO is recommended to be introduced into the Greater Geelong Planning Scheme” and “The draft schedule is generally consistent with that proposed in other bayside municipalities as part of this project”.
28. Hansen also supports the C394 changes to local policy at Clause 21.05 saying: “It is recommended a local policy is introduced into the planning scheme to support overlay controls for identified hazards” and “That policy is generally consistent with that recommended for other bayside municipalities involved in this project”.
29. The Hansen report includes copies of earlier draft C394 maps, schedules and policy changes in its Appendices.
[bookmark: _Toc33717169]Port Phillip Bay Coastal Hazard Assessment
30. The City of Greater Geelong and the Borough of Queenscliffe are 2 of the 10 municipalities that are covered in part by the Port Phillip Bay Coastal Hazard Assessment (PPBCHA), release of final report is scheduled for mid 2020. The PPBCHA is discussed further under section C of this submission.
[bookmark: _Toc33717170]Precedents in other parts of Victoria
31. Amendment C394 is a large amendment for the City due to the number of coastal residential properties affected. The City is showing leadership in moving to implement sea level rise mapping but there are also other parts of the State where the LSIO has been successfully applied.
32. Five other planning scheme amendments have been exhibited and subject to Panel reports and subsequently applied the LSIO to areas affected by future sea level rise of 0.8m as follows:
33. South Gippsland Amendment C81 - applied the LSIO to areas affected by inland flooding and current and predicted coastal inundation, and introduced supporting policy. The LSIO was applied to areas within the predicted 0.8m sea level rise by 2100
34. Bass Coast Amendment C82 - applied the LSIO to areas affected by riverine flooding and predicted coastal inundation, and introduced supporting policy. Initiated by the Bass Coast Shire Council, West Gippsland Catchment Management Authority and Melbourne Water, and was approved following a Panel Hearing in 2014. The exhibited LSIO was applied to areas within the predicted 0.8m sea level rise by 2100.
35. Moyne Amendment C54 - implemented Stage 1 of the Port Fairy Floodplain Management Plan, and introduced new flood mapping, through the use of the FO and LSIO, together with a new ‘flooding’ policy and Local Floodplain Development Plan. This amendment was approved in December 2014;
36. Moyne Planning Scheme Amendment C60 - implemented the Port Fairy West Structure Plan and applied the LSIO based on the Future Coasts Port Fairy LCHA 2013. This amendment was the subject of a Panel Hearing held in 2016. The LSIO mapping was based on available modelling and was applied to the area within the predicted 0.8m sea level rise. This amendment was approved in October 2016;
37. Mornington Peninsula Amendment C216 – affecting Westernport Bay in particular around Hastings. It applied the LSIO based on the Western Port Local Coastal Hazard Assessment mapping at 0.8m sea level rise. It was subject to a Panel report of August 2018 and was approved in March 2019.
38. 

C. [bookmark: _Toc33717171]IMPLEMENTATION OF LCHA RECOMMENDATIONS
39. The Panel has directed that Council provide an explanation as to what, if any, of the recommendations in the Local Coastal Hazard Assessment (LCHA) to reduce uncertainty and fill information gaps have been implemented.
40.  The LCHA at pages 120 and 121 has both Area wide management recommendations (section 7.3) and Further Coastal Management Studies (section 7.4) (see Appendix 2 of this submission for a copy of these sections). 
41. The LCHA was prepared approximately 5 years ago and there has been work undertaken since both under the Our Coast umbrella and directly by the Council.  Responses to the LCHA recommendations are provided below and have been complied with assistance from officers from Council’s environment and engineering departments.
[bookmark: _Toc33717172]Area wide management recommendations (7.3)
42. Establishment of a thorough monitoring program for the overall study area that is consistent between management organisations, beach profiling will be a key aspect of this. This should be undertaken in conjunction with DELWP.
43. The City of Greater Geelong has established a beach monitoring program for a limited number of sites, these are Ramblers Foreshore near Portarlington and Edgewater Beach Clifton Springs. Other coastal land managers within the Greater Geelong municipality such as Bellarine Bayside and Barwon Coast Committees of Management have also established beach monitoring programs. All monitoring programs are undertaken differently and are not coordinated, however all data is in a form that allows for an assessment on how different sections of coast are responding to seasonal conditions and determine annual variations. DELWP have provided some guidance through the development of a beach monitoring guide, however they have not coordinated the process.
44. Beach profiling is generally undertaken seasonally at a limited number of sites. Drones collect aerial imagery that is processed using photogrammetric techniques to generate beach profiles and calculate volumes of sand moving along beaches.
45. An additional LiDAR dataset has been captured in 2019, however this only covers a section of the study area (see Figure 3 below) and is yet to be used in any assessment of beach morphodynamics or changes to beach profiles and volume calculations.
[bookmark: _Toc33717112]Figure 3 – Map showing recently acquired LiDAR data 
[image: cid:image007.jpg@01D58F09.97BE81E0]
46. Aerial photography is captured every 6 months or so, as well as having the ongoing access to Nearmap
47. Recommend that this study is updated every 5-10 years to incorporate revised sea-level rise guidance and measured increases, monitor findings to ensure better certainty in the inundation hazard assessments and review and consider coastal management changes where action has been taken and works carried out.
48. The City of Greater Geelong and the Borough of Queenscliffe are 2 of the 10 municipalities that are covered in part by the Port Phillip Bay Coastal Hazard Assessment (PPBCHA), release of final report is schedule for mid 2020.
49. The PPBCHA will provide new data that will enable a comparison with the extent of the coastal inundation from the Bellarine Peninsula and Corio Bay Coastal Hazard Assessment. The PPBCHA has incorporated revised sea-level rise guidance and measured increases as well as monitoring findings to ensure better certainty in the inundation hazard assessments.
50. Further work being undertaken by the City of Greater Geelong and the Borough of Queenscliffe as part of the Coastal Inundation and Catchment Flooding Adaptation Emergency Response Planning project will review and consider coastal inundation where management has changed, action has been taken and works carried out.
51. Investigations of groundwater to be undertaken in future assessments.
52. The PPBCHA has undertaken further investigations in relation to groundwater, results will be available with the release of final report is schedule for mid 2020.
[bookmark: _Toc33717173]Further Coastal Management Studies (7.4)
53. Compilation of asset registers within the defined hazard areas and investigate the risk to key assets based on likelihood and consequence.
54. Following the delivery of the Inundation Report a risk assessment was undertaken to identify the impact on public infrastructure, private property and environmental values under peak water level events (storm tides) and 6 sea-level rise scenarios. This involved compiling asset registers and integrating them with the defined hazard areas to quantify the number, length and area of assets that would be effected. Preliminary investigations were carried out to determine the consequence of these assets being impacted, however further work is required to comprehensively understand impacts to vulnerable communities and local neighbourhoods.
55. Determination options to manage and minimise risk and evaluate these options using quadruple bottom line method, considering technical, social, environmental, and economic implications of each to determine prioritised, costed and responsibility stated list of coastal management actions for State and local government as well as local land managers.
56. This will be addressed as part of a current project being undertaken by the City of Greater Geelong and the Borough of Queenscliffe, the Coastal Inundation and Catchment Flooding Adaptation Emergency Response Planning project.
57. Actions should be compiled into new coastal zone management plans for each area, which will address a wider range of coastal related issues (not just technical) or incorporated into revised versions of the current coastal management plans. Part of the review process should be the revisiting of previous management plan actions to determine which actions have and have not been undertaken and why, their effectiveness, and any implementation issues experienced by local managers. This will aid in informing and guiding future management practices. This is key to effective adaptive management.
58. High level coastal management plans have recently been prepared by the Barwon Coast and Bellarine Bayside foreshore committees of management, these plans are in still in draft form and do not go into the detail of determining management options to manage and minimise risk from inundation hazards. It is envisaged that this will be undertaken as part of the master planning process for specific coastal management units. The City of Greater Geelong and the Borough of Queenscliffe are yet to commence the preparation of new coastal management plans for their respective coastal jurisdictions. Existing coastal management plans for the City of Greater Geelong’s jurisdiction were prepared approximately 10 years ago and are considered out of date. It is expected that the City of Greater Geelong and the Borough of Queenscliffe will commence the preparation of new coastal management plans in 2021.


D. [bookmark: _Toc33717174]RESPONSE TO ISSUES RAISED IN SUBMISSIONS
59. The key issues raised in submissions can be grouped under the following themes:
· Impact on property values
· Insurance costs
· Valuation of land and rates
· Need for coastal protection works
· Floor levels and building heights
· Government agency submissions
· Criticism of technical basis
· Timeline of sea level rise projections
· Requests to remove properties from overlay 
60. The following is a summary of, and response to, the substantive or key issues raised in submissions. With regard to localised or individual issues (including requests to remove properties from overlay) Council relies on the responses provided in the Council minutes of 26 Nov 2019.
[bookmark: _Toc33717175]Impact on property values
61. [bookmark: _Hlk18570831]Issues raised include: potential reduction in property values because of the overlay; potential impact on the future value, usability and resale of the property; difficultly to obtain financing for future purchases as LSIO will be on Section 32 contract of sale; and higher redevelopment costs due to LSIO requirements.
Response
62. As outlined in the “Frequently asked questions” documentation exhibited with this amendment: designation of an area as ‘subject to inundation’ does not cause or change the likelihood of flooding but recognises the existing condition of land and its potential to be inundated in storm tide events and when sea levels rise. The value of any property is determined by the complex interplay of many different factors such as location, streetscape and amenity, and it is difficult to assign what effect if any, the identification of land as liable to flooding may have on the value of a property.
63. As stated in Flood Victoria 2018 “Most banks and lending institutions do not account for flood risks when assessing loan applications unless there is a very significant risk of flooding to the property”.
64. [bookmark: _GoBack]Whilst the overlay is likely to require floor levels of new buildings to be constructed at a higher level than dwellings outside of a LSIO, the construction costs associated with these requirements are unlikely to be of a significant amount to prohibit future development. It is noted that many properties in the proposed LSIO are currently situated within Special Building Overlays and also Flood Prone Areas under the Building Regulations which require dwellings to be constructed at a higher level than dwellings outside of Flood Prone Areas.
[bookmark: _Toc33717176]Insurance costs
65. Submissions identified the potential increase in insurance premiums or difficulty to obtain insurance coverage because of properties now being within the LSIO.
Response
66. Insurance premiums are likely to be based upon the latest available flood studies rather than Planning Scheme controls. The insurance industry has its own National Flood database where this information is obtained from. 
[bookmark: _Toc33717177]Valuation of land and rates
67. [bookmark: _Hlk18577590]Submissions linked a reduction in property values due to the amendment with impacts upon Council rates and propose that properties within the LSIO be revalued with rate reductions in line with reduced property values. 
Response
68. In previous instances where an independent planning panel has been asked to consider and report on submissions opposing the application of a flooding overlay, the issue of property devaluation has been considered and rejected by the panel (Reference: Stonington, 2018 Amendment C221 FAQs )
69. Council rates are based upon the Capital Improved Value (CIV) of each property, with the valuation determined by the Valuer General of Victoria through contract valuers done in line with valuation best practice. Any changes in value are based upon market sales and any valuation changes are meant to reflect that. 
[bookmark: _Toc33717178]Need for coastal protection works
70. Submissions state that the planning scheme alone will not result reduce the impact of possible inundation. Submitters want mitigation action and protective works such as new sea walls and other defences. 
Response
71. The proposed introduction of the LSIO intends to reduce the impact of possible inundation by requiring planning permission for certain buildings and works on properties that are subject to inundation and reducing the potential risk associated with sea level rise by the year 2100.
72. The Our Coast project website does include descriptions of potential adaptation measures that could protect parts of the Bellarine and Corio Bay from sea level rise with examples including: 
· Constructing a higher seawall at Ocean Grove 
· Raising seaside roads at Portarlington 
· Raising the railway line at Point Lonsdale 
· Back flow valves on stormwater outlets at Barwon Heads. 
73. It is recognised that hard infrastructure (seawalls, etc.) could significantly change the nature of the coast (including amenity and access) and would not occur without significant community consultation. 
74. The aspect of Our Coast that is ready for implementation is the Local Coastal Hazard Assessment (LCHA) prepared by Cardno and the associated flood modelling and mapping of different sea level rise and storm event scenarios. 
75. This is the aspect that Amendment C394 is seeking to implement. In some cases the overlay mapping does take into account potential adaptation measures. 
76. For instance, the LCHA mapping showed isolated pockets of land some distance from the coast at Barwon Heads (around Hitchcock Ave) as being inundated. This is due to sea water backing up the stormwater outlets under extreme tides and storm surge. 
77. However, it is anticipated that backflow valves on the stormwater outlets can be installed in the future to address this issue and as a result the overlay is not being applied to these properties.
[bookmark: _Toc33717179]Floor levels and building heights
78. [bookmark: _Hlk19714421]Submissions include concerns that the LSIO will requiring floor levels of buildings to be higher floor to accommodate potential inundation and that existing planning controls should be amended to accommodate any change. For instance, as dwellings may need an additional floor height of 0.8 metres the maximum building height (roof) of any building under other overlays should increase by 0.8 metres.
Response
79. The proposed change to controls would require an amendment to overlays such as the DDO14 and DDO19 to increase the maximum building height with which no planning permit would be required from 7.5 metres in height above natural ground level to 8.3 metres. 
80. This change is not supported and is beyond the scope of the amendment C394.
81. However, while overlays such as DDO14 do not allow additional building height to be added to take into account increased floor levels, this issue is provided for in the residential zones. For instance the General Residential Zone has the following provision at clause 32.08-10:
“Building height if land is subject to inundation
If the land is in a Special Building Overlay, Land Subject to Inundation Overlay or is land liable to inundation the maximum building height specified in the zone or schedule to the zone is the vertical distance from the minimum floor level determined by the relevant drainage authority or floodplain management authority to the roof or parapet at any point.”
Barwon Water
82. Submitter 3 (Barwon Water) recommended support of the proposed amendment with minor changes.
Response
83. The suggested amendments sought by Barwon Water have been considered and no changes are recommended as a result. There are already a wide range of exemption under the state LSIO clause (44.04) and the LSIO schedule.
Corangamite Catchment Management Authority
84. Submitter 10, the Corangamite Catchment Management Authority (CCMA)  states that it is supportive of Amendment C394 and will work closely with Council and other key stakeholders to ensure orderly planning outcomes are achieved.
Response
85. The supportive comments of the CCMA are significant, particularly as it will be a referral authority for permit applications triggered by the LSIO2.  Council officers have worked closely with the CCMA and post exhibition conducted a joint site tour of areas on the Bellarine Peninsula affected by the overlay.
86. The CCMA is developing guidelines which will specify how they will respond to different classes of application and set floor levels, these are described later in this Part B submission.
Department of Environment, Land, Water and Planning
87. Submitter 15 (Department of Environment, Land, Water and Planning (DELWP)) supports the amendment and suggests some minor wording improvements. 
Response
88. The supportive comments from DELWP are welcomed by the City and the proposed suggested amendments sought are supported in full and discussed further in Section F of this Part B submission.
[bookmark: _Toc33717180]Criticism of technical basis
89. Submissions questioned the technical information in the Our Coast Report, the methods used and the accuracy of this information and the meaning of inundation. 
Response
90. The data and accuracy of the information contained within the Bellarine Peninsula – Corio Bay Local Coastal Hazard Assessment – Inundation Report 2015 (the “Our Coast” report) is known as the third pass assessment with previous assessments undertaken by the CSIRO for the Commonwealth and State Governments starting in 2009.
91. The Our Coast Report is considered to provide suitable informed and well researched information about the extent of coastal hazards and the impacts on the coastal environments subsequent risk and mitigation assessments. 
92. The information contained with the report has provided the City of Greater Geelong with sufficient information to provide the policy support required for the proposed implementation of the LSIO to affected properties.
93. The amendment is based on modelling prepared by expert consultants that reflects state policy requirements. The process of measurements used within the Our Coast Report and survey heights used to perform this study have been undertaken within a tolerance that is an acceptable best practice used within the engineering industry. 
[bookmark: _Toc33717181]Timing of sea level rise projections
94. Submissions raised issues with the 2100 timeline of the projected impact of sea level rise and inundation. 

Response
95. The Intergovernmental Panel on Climate Change Fourth Assessment Report 2007 (IPCC) projected sea-levels will rise by around 0.8 metres by the end of the century, and that larger rises cannot be ruled out. On the basis of the IPCC report, Victorian Government policy requires all councils to plan for a 0.8 metre sea level rise by the year 2100.
96. According to City of Greater Geelong Planning Response to Sea Level Rise (2019) prepared by Hansen Partnership for the MAV, the IPCC Fifth Assessment Report (2014) presented a range of projections of global sea level rise to 2100. Based on current emissions, the world is presently on track to meet the higher scenario identified in that report, which ranges from an increase of 0.52m to 0.98m. The IPCC is due to issue a Sixth Assessment Report in 2021/22, which will consider more fully the impacts of climate change on the world’s oceans (a separate paper is being prepared, to be released in 2019).
97. In addition to the above, the Our Coast Report recommended that “this study is updated every 5-10 years to incorporate revised sea-level rise guidance and measured increases, monitoring findings to ensure better certainty in the inundation hazard assessments and review and consider coastal management changes where action has been taken and works carried out”.
98. The primary role of the LSIO is to ensure buildings and works respond to existing and future inundation risks. Given a 50 year ‘Normal’ design life for new buildings (Handbook: Durability in Buildings including Plumbing Installations, ABCB, 2015) it is appropriate to consider the longer timeframe. Design responses can be varied depending on the scope of works proposed, e.g. lower floor levels for non-habitable/non-critical/temporary buildings.
99. Modelling of natural hazards is a dynamic process and better information typically becomes available as time goes on. This does not mean the modelling work to date is invalid and should be disregarded. 


E. [bookmark: _Toc33717182]RESPONSE TO EXPERT EVIDENCE
100. Council adopts the evidence of Dr Provis. It provides an excellent summary of the inundation mapping and LCHA that is the underlying basis of the Amendment. 
101. Dr Provis outlines the project uncertainties and how these were overcome in section 2.4 of this report.
102. The following statement by Dr Provis at p.8 of this evidence describes the uncertainty which is acknowledged by Council: “This type of assessment uses the best scientific practice to produce the best outcomes possible with the information available. The results are fit for a defined purpose, but are not to a level of detail to facilitate detailed design. The purpose of this study is to inform strategic flood and erosion management decisions and provide an insight into what may happen in future. The LSIO2 is an appropriate use, however the application of the LSIO2 must take account of these uncertainties.”
103. Dr Provis at section 4. Other Considerations provides comments on the use of the LSIO for planning for coastal inundation. He describes imposing the LSIO2 “as very conservative and the risk of inundation is well below the 1% annual exceedance probability. This factor needs to be considered in the application of the LSIO 2.” (p.13)
104. Council acknowledges that this is a conservative approach however it is the approach recommended by State government and previous planning panels. Dr Provis and this Panel can also take some comfort from the approach that the CCMA will be taking when providing advice on permit applications triggered by the LSIO2 (if or when it becomes part of the planning scheme). This approach is to be very conservative and stringent with greenfield sites and proposals that seek intensification but more nuanced and less stringent (in terms of floor levels) for infill sites in existing residential and commercial areas. 
105. A table from the CCMA’s submission to be presented later in this Panel hearing is provided below (with the permission of Dr Taylor from the CCMA).




[bookmark: _Toc33717113]Table 1.  Summary of assessment criteria under proposed LSIO2 overlay (from CCMA)
	Development Type 
	LSIO2 assessment criteria once amendment is implemented
CCMA

	 
	Minimum Flood and Floor Level Assessment Criteria
	Minimum Access Depth Assessment Criteria (maximum allowable depth = 0.3m)

	(i) Intensification in existing (urban) residential areas and Greenfield areas
	1% AEP storm surge flood level with 0.8m sea level rise
+ 0.3m freeboard 
	1% AEP storm surge flood level with 0.8m sea level rise


	(ii) Single/replacement dwelling/commercial building in existing residential area  
	Current 1% AEP + 0.7m freeboard

(freeboard includes 0.4m sea level rise based on 50 year timeframe estimate for building life span, with 0.3m freeboard)


	Current 1% AEP storm surge flood level



106. Dr Provis in expressing his reservations about the LSIO, which Council acknowledges is not a perfect fit for coastal inundation, states at p.16 “I believe the risks associated with coastal inundation and coastal erosion would be better dealt with by means of a separate overlay, for example a “Coastal Management Overlay””.
107. Council agrees that it would be best practice if the State Government were to provide a specific planning tool such as suggested by Dr Provis to deal with sea level rise and the associated coastal inundation and hazard. However, it is beyond the scope of this Amendment to seek changes to the Victoria Planning Provisions.
108. Such an approach was recommended by Coastal Climate Change Advisory Committee in its 2010 report which recommended “a new Coastal Hazard Overlay (CHO) should be developed to identify and communicate coastal risk and hazard to 2100…” However, in 2012 the Response from the Minister for Planning was not supportive – see Action 7.


F. [bookmark: _Toc33717183]FURTHER CHANGES IN RESPONSE TO EXPERT EVIDENCE OR SUBMISSIONS
109. As referred to in the Part A submission Council accepts the DELWP changes (as below) to the LSIO2 schedule and a marked-up version of the schedule is in Appendix 3.
110. At Section 3.0 of the proposed LSIO2 Schedule relating to exemptions, DELWP suggests new wording: Works that have been granted consent under the Marine and Coastal Act 2018 or the Crown Land (Reserves) Act 1978 and are conducted by a Public Land Manager or Committee of Management appointed under the Crown Land (Reserves) Act 1978.
111. The first point to Section 5 of the proposed LSIO2 Schedule relating to decision guidelines be amended to read as follows: The views of the relevant Catchment Management Authority. 


G. [bookmark: _Toc33717184]CONCLUSION
112. [bookmark: _Toc16525371]Council reiterates its opening submission that the Amendment is well founded in planning policy, is based on the best available scientific research and evidence and has not been seriously challenged by affected parties. As has been demonstrated the Amendment is well supported by the two key agencies being DELWP and the CCMA.  
113. The Amendment is an important step forward by providing a land use planning response to the impact of climate change on the coastline of the Bellarine Peninsula and Corio Bay. On this basis, we seek the Panel’s support for the Amendment.


[bookmark: _Toc33717185]APPENDICES


[bookmark: _Toc33717186]Appendix 1 – Planning Response to Sea Level Rise (Extract from Hansen/ MAV 2019)
[image: ]

[bookmark: _Toc33717187]Appendix 2 – Extracts from LCHA re Further Work
[image: ]
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[bookmark: _Toc33717188]Appendix 3 – Revised LSIO2 Schedule
[image: ]
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STAGE 1: ADDRESSING KNOWN RISKS

Apply overlay controls to trigger consideration of
the issue and raise community awareness based on
current data

v

STAGE 2A: NEW INFORMATION

Undertake a third pass assessment / Local Coastal
Hazard Assessment to include dynamic modeling of
inundation impacts and to identify erosion impacts

STAGE 2B: CONSULT THE COMMUNITY

Consuit the community to setvisiorys, dentify
acceptable risks and identify protection and adaptation
works, including priorities and funding. This may be
through an Adaptation Plan.

v

STAGE 3: REFINE THE PLANNING RESPONSE

Apply more tailored controls, local policy, adtional
design responses etc once science and protection /
mitigation works are more fully understood.

Figure 3 Overalprocess for determining plenning response
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6 THE PLANNING RESPONSE

Geelongis ahead of the other bayside municipaliies
involved in this project and has already prepared a Local
Coastal Hazard Assessment and undertaken community
consultation as part of the OurCoast project. Council has
also prepared a drat planning scheme amendment. The
work completed as part of OurCoast and ths project means
that as opposed to the Stage 1 response for the rest of the
municipalities, Geelong's Municipal Plan forms part of a
Stage 3 response as outined on page 8.

This project identifies a range of further possible land use
and building form responses that may be appropriate to
apply i the future. These are outlined in the flow charts
contained within the Guidelines and included in Appendx 1

Curent data identifies areas at risk of inundation from a
0.8m sea level rse. The appropriate planning response

in these areas is the application of overlay and/or policy
controls. n relation to coastal erasion, given the preliminary
nature of current data, a high level poiicy response is
proposed, in preference to the application of an overlay.

This document identifies areas at high' or very high'
erosion risk under the curtent second pass assessment

This information provides the apportunity for Council to
consider the areas at highest rsk in the assessment of any
planning applications within these areas. Indicative numbers
of properties affected are outined on Page 39 (this figure
only includes lots with immediate abuttal to foreshore areas
which are in private ownership). The impacts of coastal
erosion on private properties should be reviewed following
the release of Port Philip Bay Coastal Hazard Assessment
data.

No planning response is proposed in relation to groundwater
tise and saliity at this time. As noted in the Discussion
Paper, salinity associated with land based inundation (as
distinct from groundwater) can be addressed through

the application of lood related overlays. Further planning
responses may be required once a greater understanding of
the impacts on groundwater have been developed through
the Port Phllp Bay Coastal Hazard Assessment.

STAGE 3 PLANNING RESPONSE
RECOMMENDATIONS

Application of an Land Subject to Inundation Overlay
to land affected by coastal inundation

In line with the overarching planning responses outlined in
both the Discussion Paper and the Guidelines, and following
the conclusions of the OurCoast project, a new schedule
(Schedule 2) to the LSIO is recommended to be introduced
into the Greater Geelong Planning Scheme.

The overlay shouid be applied to allland identified at risk
of inundation with a 0.8 metre sea level rise. The extent of
land to be covered by this overlay is shown in Appendix 3

Council has prepared a draft planning scheme amendment
which includes a LSIO schedule (see Appendix 3). The
draft schedule is generally consistent with that proposed in
other bayside municipaities as part of this project which is
included in Appendix 4 for comparison

Amendment to Clause 21.05 (Natural Environment)

Itis recommended a local policy is introduced into the
planning scheme to support overlay controls for identified
hazards

Following the work of the OurCoast project, Council
has recommended amending Clause 2105 (Natural
Environment) to included new objectives and strategies
relating to the coastal impacts of climate change and
eference to the Belarine Peninsula - Corio Bay Local
Coastal Hazard Assessment Dec 2015, undertaken as part of
Qur Coast. The draft policy is provided in Appendix 3.

That policy is generally consistent with that recommended
for other bayside municipaities involved in this project
(Appendix 4)
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7.29 Compartment 9: North Corio Bay to Point Wilson

Beyond the Moorpanyal cliffs the ground elevation in this area is again very low, thus, inundation is likely to be
the overriding hazard. Areas of foreshore are impacted in a 1% AEP event with 0.0 m SLR, these are mostly
habitat areas. As sea-level rise increases, public infrastructure is also likely to be impacted, such as roads and
storm water infrastructure.

The environmental value of this area is significant with large areas of rare habitat. Resilience studies and
mapping of appropriate future habitat areas based on ground elevation and future inundation frequency should
be undertaken.

7.3 Area wide management recommendations

The following are general recommendations for the overall study area that may aid in reducing the uncertainty
of the finding of this study, as well as aid coastal mangers in their future management undertakings:

e Establishment of a thorough monitoring program that is consistent between management organisations,
beach profiling will be a key aspect of this. This should be undertaken in conjunction with DELWP.

Recommend that this study is updated every 5-10 years to incorporate revised sea-level rise guidance
and measured increases, monitoring findings to ensure better certainty in the inundation hazard
assessments and review and consider coastal management changes where action has been taken and
works carried out.

e Investigations of groundwater to be undertaken in re assessments.
e Monitoring and additional work to fill data gaps (see next sectiol

7.31 Further Work to Fill Data Gaps

Each area’s results section gives some advice as to the data requirements for further studies. This will greatly
aid in reducing the levels of uncertainty within this study. The reliability of the hazard studies stems from the

quality and quantity of data available to carry out the coastal hazard assessment.

There are two overarching uncertainties related to these assessments, the lack of thorough and recent
background data sets and the methods used in determining the present and future hazard extents. The
following will aid in reducing uncertainty, and provide information to update the findings of this study in future.

7.3.1.1 Beach profiling

There is lack of beach profile data available for the study area, as well as much of the Victorian coast. This will
be vital in determining the short and long-term change of beaches, and better inform hazard studies in future.

Beach profile information will greatly reduce the uncertainty related to the profiles used in this study, and to
monitor future change. Profiles were taken from LIDAR data flown in 2007 (DSE, 2007). The uncertainty
associated with this relates to the following:

e where anything has changed since 2007, e.g. landforms, structures, roads, car parks, developments.
e where shoreline position has advanced or retreated since the LIDAR was flown.

Beach profiling can be carried out using a number of methods e.g. surveyors, RTK GPS, photogrammetry
(from regular aerial images, possibly collated by unmanned aerial vehicles, “drones”), profiles from high
resolution LIDAR (potentially costly due to frequency required for thorough monitoring).

7.31.2 LiDAR & Bathymetry

The regularity of capture of airborne laser data sets is dictated by available funds to do so. Progressions in
technology mean the costs associated with these technologies are coming down over time. Annual (ideally) or
biennial capture and processing in future would provide essential information that would aid in baywide coastal
management, as well as the wider Victorian coast, and this is recommended.
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7.31.3 Aerial imagery

Aerial images are captured for the study area intermittently; it is recommended this is continued in
preferably yearly. If a thorough program of beach monitoring, particularly beach profiling, is not undertaken,
then photogrammetry methods using the aerial images may be useful to monitor shoreline change. This will
be a less certain method, however in lieu of any others will be useful.

7.4 Further Coastal Management Studies

This study identified and informed about hazards in a wide context. The next step in the coastal management
process for the Bellarine will be to investigate the most at risk areas in terms of assets, both built and natural
and determine and prioritise mitigation actions. Future tasks will likely include:

e Compilation of asset registers within the defined hazard areas and investigate the risk to key assets based
on likelihood and consequence (AS/NZS ISO 31000:2009 Risk Management Techniques);

Determination of options to manage and minimise the risk and evaluate these options using the quadruple
bottom line method, considering technical, social, environmental and economic implications of each to
determine a prioritised, costed and responsibility stated list of coastal management actions for State and
local government as well as local land managers.

Actions should be compiled into new coastal zone management plans for each area, which will address
a wider range of coastal related issues (not just technical) or incorporated into revised versions of the
current coastal management plans. Part of the review process should be the revisiting of previous
management plan actions to determine which actions have and have not been undertaken and why, their
effectiveness, and any implementation issues experienced by local managers. This will aid in informing
and guiding future management practices. This is key to a process of effective adaptive management.
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SCHEDULE 2 TO CLAUSE 44.04 LAND SUBJECT TO INUNDATION
OVERLAY

‘Shown on the planning scheme map as LSIO2.

COASTAL INUNDATION AND HAZARD

Land subject to inundation objectives to be achieved

To protect land vulnerable to coastal imumdation from inappropriate developrment.

To plan for projected sea level ises to ensure that the community and assets are not
exposed to an unaceeptable level of ik associated with the coastal impacts of climate

change

To identify land in coastal areas that may be inundated by the combined effects of the 1%
Average Event Probability (AEP) flood event plus 0.8 mefre sea levelrise

To ensure that any new development s suitably designed to ensure thatitis compatible
with the identified flood hazard and local drainage characterisics.

Statement of risk

& mumber of areas inthe municipality are susceptble to flooding va the floding of
‘waterays, stormwater runoff and coastal immdation, which have the poentil {0 resultin
sienifcant adverse economic,social and environmental mpacts. Area of coastal
‘mundation and hazard have been identifed in the Bellarine Penireula - Corio By Local
‘Coastal Hazard Assessment - undation Repr, Caxino fox ity of Greater Geelong
Q015) which s the sourceof mapping inthis overly.

Permit requirement

A permit s not equired to construct a building or eany out works for:

An extension to an existing dvelling, provided the gross floor area of the
extension does not exceed 20 square mefes

Outbuildings and works normal to an existing dwellng, including a deck or
verandah that does ot exceed 20 square metres, landscapin, a pergola,
drivenay, carport, barbeques and water tank.

Agricultual and farm buildings less than 100 square metres i gross floor area
A building which is open on allsides including 2 domestic shed, animal
enclosure,stockyard o agricultural shed.

An upper storey extension to an exising building within the exsting building
Sootprint.

A footpath, bicycle path, boardwalk,temnis court or sports ground provided that
they are constructed at ground level

Anin-ground domestic swimming pool or spa and associated mechanical and
fencing equipment where the excavated spoil i removed and the perimeter
edging of the pool s finithed at natural ground level.

An elevated boardwalk, provided that the new surface levels are above the
applicable levels set by the relevant floodplain management authoriy

Repairs and routine maintenance of existing fences i the fence design and
materials remain the same

A radio mast, telecommunications tower, antenza, powr pole or light pole.
An outdoor advertsing sign/sructure.

Earthvorks that do not change therate of flow o the discharge point of water
across a property boundary.

ST EL B S S Bai Tor
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. Works caried out by any water authrity to maintain and replace infrastructure
relatd tosewer and ater sy
. Works caried out under the Martne and Coastal Act 2018 o the Crown Land

(Reserves) Act 1975 that have had regard tothe Bellarine Peninsula — Corio Bay
Local Coastal Hazard Assessment and are conducted by a pPublic L_and

g o Commite of Maagement sppoted under e G Lond
(Reserves) Act 1973, a-<oastak cormmitos-undar-the-Mavine-and Coasial-dei
2025,

Application requirements

The fllowing application requitements apply t an application fo a permit under Clause
4404, in addifion to those pecifedin Clause 44 04 and elsewhre n the scheme and must
accompany an application, a approprite, o the saifacton o the responsible authorty

* A location plan dravn toscale,shorwing the boundaries and dimensions of the
ite, surtounding wses, the lavout of existing and proposed buldings and works
and the disance to coastor estuary.

* Elevation lans taken by or under the dirction and supervisionof 2 lcensed land
surveyor showing natural sround leve,fnshed ground level ad the oot lvels
of any cxisting and proposed buldings inrelation fo both Australian Height
Datum (AHID) and e level as nominated by th relevant oodplain managerment
autkority at 2100

* A detaled ste plan with 0.5 mefrecontour showing e layout of xising and.
proposed buldings and works, watercourses, access oads, vegetation and all
nfiastructre that may be afectd by fooding, sea level i o constal
imundation, taken by or under he directon and supervison of  icensed land
surveyor.

* An outline of actions or measures require, if an, o the sitng and design o the
bulldingsor works, or n associaton with the use 2 occupation of all aspects of
the proposal i oxder torece e rsk o ndividual, property, infasructure and
the environment over the predicted Ife ofthe buldings or works. These actons
may include the consideation of adaptation options such a plamned retreat,
setbacks, accommodation of changes hzoush flor hights,site and land forming
and dratiage worc.

Decision guidelines

The fllowing decision guidelnes spply to an spplicetion for  pemit ndes Clause 4404,
in sditiontothose specified n Clause b 04 and lsexvhere inthe scheme which st be
considred, a approprate, by theresponsible authrsy
* The views o the relevan Corangemite Catchment Management Authriy
+ Bellrine Peninula - Corio Bay Local Coustal Fuzard dssesoment - uncdaton
Repor, Carduo for ity of Grester Geelong (Decesaber 2015)
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