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SCHEDULE TO THE EROSION MANAGEMENT OVERLAY 

Shown on the planning scheme map as EMO.

1.0 Land Susceptible to Landslide 

The City of Moreland contains areas of land which are susceptible to landslide. This land is 
generally associated with the Moonee Ponds and Merri Creek Valleys. Geotechnical 
studies have been undertaken to identify those areas within the City of Moreland that may 
be susceptible to landslide. On the basis of these studies, the City of Moreland has adopted 
a city wide slope hazard classification system and guidelines for the development of land 
potentially affected by landslide. 

All land included within the Erosion Management Overlay has been identified as having a 
sufficiently high risk of potential instability to warrant specific review of these risks prior 
to issuing a planning permit. The control of environmental factors and development such as 
vegetation cover, drainage and earthworks are important in managing the risk of landslide. 

2.0 Definitions 

AGS 2007  

Australian Geomechanics Society (Australian Geomechanics Society Landslide Taskforce, 
Landslide Practice Note Working Group) ‘Practice Note Guidelines for Landslide Risk 
Management 2007’ Journal and News of the Australian Geomechanics Society Volume 42 
No 1, March 2007 and any subsequent revision of the procedure therein. 

Geotechnical Declaration and Verification

A declaration form completed by the geotechnical engineer that authored the geotechnical 
report submitted with the application verifying that it has been prepared in accordance with 
AGS 2007c and that the maximum landslide risk has been calculated at 10-5 (‘Tolerable 
Risk’) or less, taking into account the proposed development and site conditions.   

Landslide

The movement of a mass of rock, debris or earth down a slope.  

Landslide Hazard 

A Landslide hazard is a site condition with the potential for causing an undesirable 
consequence (the landslide) – (AGS Journal No 42 Vol 1, March 2007)

Geotechnical Practitioner 

Is defined as:

� Degree qualified Geotechnical Engineer or Engineering Geologist; and 
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� has achieved chartered professional status being a Chartered Professional Engineer 
(CPEng), A Chartered Professional Geologist (CPGeo) or a Registered Professional 
Geologist (RPGeo); and

� has experience in the identification and management of slope stability problems and 
landslide as a core competence.

Tolerable Risk

For new development or changes to existing development a risk to life and/or property 
which: 
� For loss of life for the person(s) most at risk is taken as having a probability of no 

greater than 10-5 (1:100,000) per annum calculated in accordance with AGS Guidelines 
2007; 

� For property loss is ‘Low’ or ‘Very Low’ assessed qualitatively using AGS Guidelines 
2007 and specifically Appendix C to that document. 

3.0 Objectives 

� To manage the risk of landslide.

� To ensure that development can be carried out in a manner which will not adversely 
increase the landslide risk to life or property affecting the subject land or adjoining or 
nearby land.

� To ensure that on land where a Landslide Risk Assessment is required development is 
not carried out unless the risk associated with landslide is a Tolerable Risk.

� To ensure that applications for development are supported by adequate site 
investigation and documentation of geotechnical and related structural matters.

� To ensure that development is only carried out if identified geotechnical and related 
structural engineering risks to life and property are effectively addressed.

� To ensure that development is appropriate to be carried out either conditionally or 
unconditionally, having regard to the results of the geotechnical and related structural 
investigations.

� To ensure that approved development is thereafter appropriately maintained.

4.0 No permit required  

A permit is not required to construct or carry out any of the following buildings or works:  

� A fence provided that: 

� No trench is required for the construction of the fence. 

� No post holes exceed 0.5 metre in depth. 

� The fence is not constructed on, or within one metre of, land with a slope exceeding 
50 percent. 

� A retaining wall that either: 

� Replaces an existing retaining wall with identical construction specifications and 
dimensions. 

� Does not exceed one metre in height and does not provide landslip protection for 
any adjoining land. 
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� Repairs and routine maintenance to an existing building or works. 

� Internal alterations to an existing building provided that, if the land is unsewered, no 

 additional bathrooms, toilets or kitchens are constructed. 

� Extensions to the floor area of an existing building, including decks or verandahs, 

provided that: 

� There is no increase in the ground surface area covered by roofed buildings. 

� No earthworks in the form of cuts or fills are required. 

� No additional bathrooms, toilets or kitchens are constructed. 

� Minor structures ancillary to a dwelling provided that: 

� No earthworks (cuts or fills) are required. 
� The ground surface area occupied by structure(s) does not exceed a total maximum 
of 4 square metres. 

� Landscaping and gardening provided that: 

� Any retaining walls comply with the relevant exemptions. 

� No change is made to constructed drainage or fixed irrigation systems. 

� It does not result in the removal of trees or significant vegetation.  

� Signs provided that: 

� No trench or post holes or other excavations required for the construction and 
display of the sign exceed 0.5 metre in depth. 

� The sign is not constructed on, or within one metre of, land with a slope exceeding 
50 percent. 

� Street furniture. 

� A temporary shed or temporary structure required for construction purposes. 

� Demolition provided that: 

� No earthworks in the form of cuts or fills are required; and 

� No change is made to constructed drainage or fixed irrigation systems. 

� Emergency works undertaken by, or on behalf of, a municipality or public authority or 
utility service provider in the exercise of any power conferred on them by any Act. 

5.0 Application requirements 

An application must be accompanied by: 

� Development plans showing existing and proposed development. 

� A written geotechnical assessment of the proposed development in relation to existing 
conditions to verify whether it can be carried out in a manner which will not adversely 
increase the landslide risk to life or property affecting the subject lot or adjoining or 
nearby land or a landslide risk assessment is required. 

� A written Landslide Risk Assessment of the proposed development in relation to 
existing conditions, if the Geotechnical Assessment or other landform data indicates 
natural slopes underlying or immediately adjacent to the subject lot which: 
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� are steeper than 30% (16.7°) and underlain by Tertiary Older Volcanics (Tov) or 
Quaternary Age alluvium and colluvium (Qrt, Qrc and Qra); 

� are steeper than 35% (19.3°) and underlain by Tertiary Brighton Group (Tb);

� are steeper than 50% (26.5°) in all other areas; 

� or where in the opinion of the Responsible Authority, the Geotechnical Assessment 
is not sufficient to determine that the development can be carried out in a manner 
which will not adversely increase the risk to life or property affecting the subject lot 
or adjoining or nearby land. 

Development Plans 

Development plans, must be drawn to scale and dimensioned, showing: 

� The proposed development, including a site plan and building elevations, and any 
proposed cut and fill or retaining wall. 

� Any existing development, including buildings and water tanks on both the subject lot 
and adjacent land, cut and fill, stormwater drainage, subsurface drainage, water supply 
pipelines, sewerage pipelines and any otherwise identified geotechnical hazard. 

� Details and location of existing vegetation, including any vegetation to be removed. 

Geotechnical Assessment 

A Geotechnical Assessment must be prepared or technically verified by a Geotechincal 
Practitioner and must include, to the satisfaction of the Responsible Authority: 
� Details of the Geotechnical Practitioner and his or her qualifications and experience 

including without limitation experience in the management of slope stability problems 
and landslide risk management. 

� A statement that the assessment is based on field survey measurements which have 
been undertaken not more than six months prior to the relevant application for 
development. 

� A detailed site description. 
� Site assessment plans and cross sections of the subject lot and related land for survey 

and field measurements with contours and ground slopes as measured shown and drawn 
to scale and dimensioned. 

� A detailed assessment of the subsurface conditions, including the underlying geology. 
� A statement indicating whether there are natural slopes on or immediately adjacent to 

the lot which: 
� Are steeper than 30% (16.7°) and underlain by Tertiary Older Volcanics (Tov) or 

Quaternary Age alluvium and colluvium (Qrt, Qrc and Qra); 

� are steeper than 35% (19.3°) and underlain by Tertiary Brighton Group (Tb);

� are steeper than 50% (26.5°) in all other areas; 

� where evidence for past slope instability has been observed. 

� A detailed description of any evidence of slope instability.
� Details of all site investigations and any other information used in the preparation of the 

geotechnical report.
� Whether the site investigation requires subsurface investigation that may involve 

boreholes and/or test pits or other methods necessary to adequately assess the 
geotechnical/geological model for the subject lot and details of all such investigations, 
boreholes test pits or other methods.

� A conclusion which:
� Is supported by the data and all stated assumptions contained in the assessment and 

is capable of being verified by peer review. 
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� States whether or not a Landslide Risk Assessment is required. 
� Where it is considered that a Landslide Risk Assessment is not required, states that, 

in the opinion of the Geotechnical Practitioner, the development can be carried out 
in a manner which will not adversely increase the landslide risk to life or property 
affecting the subject lot or adjoining nearby land. 

� Provides justification, including any necessary calculations, for the conclusion. 
� States whether or not the development should only be approved subject to 

conditions, and if so state recommendations of what conditions should be required, 
including, but without limitation condition relating to: 
� The determination of appropriate footing levels and foundation materials and in 

any structural works, including all footings and retaining walls; 
� the location/s of and depth/s of earth and rock cut and fill; 
� the construction of any excavations and fill and the method of retention of such 

works; 
� any details of surface and subsurface drainage; 
� the selection and design of a building structure system to minimise the effects of 

all identified geotechnical hazards; 
� retention, replanting and new planting of vegetation; 
� any drainage and effluent discharge; 
� any necessary ongoing mitigation and maintenance measures and any 

recommended periodic inspections, including performance measures; 
� the time within which works must be completed after commencement and the 

location/s and period in which materials associated with the development can be 
stockpiled; 

� any requirements for geotechnical inspections and approvals that may need to be 
incorporated into a construction work plan for building approval purposes. 

Landslide Risk Assessment 

The Landslide Risk Assessment must, to the satisfaction of the Responsible Authority: 

� Be prepared by a suitably qualified and experienced geotechnical practitioner (as 
defined in Section20 of this Schedule) and incorporating an AGS 2007c Risk 
Assessment and Checklist and CV of the author.   

� Contain a Geotechnical Declaration and Verification by the author verifying their 
expertise, the contents and report conclusion.  Copies of the Geotechnical Declaration 
and Verification form can be obtained by contacting the planning section of the 
Moreland City Council.

� Contain a copy of or include the Geotechnical Assessment prepared for the subject land 
and proposal and, if not prepared by the Geotechnical Practitioner preparing the 
Landslide Risk Assessment, contain a response by the Geotechnical Practitioner 
preparing the Landslide Risk Assessment that the findings and conclusions of the 
Geotechnical Assessment are agreed with.

� If the Geotechnical Practitioner preparing the Landslide Risk Assessment does not 
agree with the findings and conclusions of the Geotechnical Assessment for the subject 
land and proposal, another Geotechnical Assessment must be prepared by that 
Geotechnical Practitioner.

� Be based on field survey and measurements which have been undertaken not more than 
six months prior to lodgement of the application.

� Include a full assessment of the risk posed by all reasonably identified geotechnical 
hazards which have potential to either individually or cumulatively impact upon people 
or property on the subject lot or related land. This assessment must be in accordance 
with AGS 2007c Guidelines.

� Contain a conclusion as to whether the subject lot is suitable for the proposed 
development. This must be in the form of a specific statement that the subject lot is 
suitable, or can be made suitable, for the proposed development and that the subject lot 
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and/or the proposed development can meet the tolerable risk criteria, as defined in this 
schedule. The report must specify all conditions required to achieve the outcome.

At all times, any decision regarding the degree of investigations and assessment required must 
be dictated by the consideration of risk to life and property and the recognition by the 
geotechnical practitioner that the responsible authority will rely on the Geotechnical Assessment 
and/or Landslide Risk Assessment as the basis for ensuring that the geotechnical risk 
management aspects of the subject lot and the proposal have been adequately addressed. 

6.0 Independent Review

The Responsible Authority may require a Geotechnical Assessment and/or a Landlside Risk 
assessment that has been submitted with an application, to be reviewed by an independent 
geotechnical practitioner at the applicant’s cost.

7.0 Decision Guidelines 

In deciding on an application, the responsible authority must consider: 

� Whether, in the case of land for which natural slopes on or immediately adjacent to the 
subject lot:

� are not steeper than 30% (16.7°) and underlain by Tertiary Older Volcanics (Tov) or 
Quaternary Age alluvium and colluvium (Qrt, Qrc and Qra); 

� are not steeper than 35% (19.3°) and underlain by Tertiary Brighton Group (Tb);

� are not steeper than 50% (26.5°) in all other areas; 

� do not exhibit evidence for active slope instability. 

� The development can be carried out so that the risk associated with the development is 
a Tolerable Risk. 

� The recommendations of the Geotechnical Assessment, any Landslide Risk Assessment 
and any other information accompanying the application. 

� The advice of any Geotechnical Practitioner who as reviewed the application. 

� The risks associated with the development require ongoing monitoring and maintenance 
of mitigation measures. 

� The risks associated non compliance with any conditions placed on the approval of a 
development. 

8.0 Conditions and requirements of Permits 

Any planning permit issued for development within the EMO must include a condition 
requiring that:

� Where ongoing maintenance is recommended by the submitted geotechnical report, 
those obligations are to be included in any planning permit.
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THE AUSTRALIAN GEOGUIDES
 FOR SLOPE MANAGEMENT AND MAINTENANCE

AGS Landslide Taskforce, Slope Management and Maintenance Working Group

The Australian Geomechanics Society (AGS) presents on the following pages a guideline on slope management and
maintenance, as part of the landslide risk management guidelines developed under the National Disaster Funding
Program (NDMP).   This Guideline is aimed at home owners, developers and local councils, but also has applicability
to a larger audience which includes builders and contractors, consultants, insurers, lawyers, government departments
and  in  fact  any  person,  or  organisation,  with  a  responsibility  for  the  management  or  maintenance  of  a  slope.   The
objective is to inform those with little or no knowledge of geotechnical engineering about landslides.

Each GeoGuide is a stand-alone document, which is formatted so that it can be printed on two sides of a single A4
sheet.  It is expected that the set of GeoGuides will increase with time to cover a range of topics.  As things stand:

• GeoGuide LR1 is  an  introductory  sheet  that  should  be  read  by  all  users,  since  it  explains  what  the  LR
(landslide risk) series is about and defines terms.

•• GeoGuides LR2, 3 and 4 explain why landslides occur and provide information on different types of landslide.
• GeoGuide LR5 discusses the critical part that water often plays in relation to landslide occurrence and

discusses measures that can be adopted to limit its effect.
• GeoGuide LR6 refers to retaining walls and their maintenance.
• GeoGuide LR7 puts the concept of landslide risk into an everyday context, so users can relate a particular

landslide risk to other risks that they know they are prepared to take, sometimes on a daily basis.
• GeoGuide LR8 retains the ideas of good and poor hillside construction practice originally provided by an AGS

sub-committee in 1985.
• GeoGuide LR9 concentrates specifically on effluent and surface water disposal, which is an important topic in

some development areas.
• GeoGuide LR10 is  specifically  aimed  at  those  who  have  property  on  the  coast  and  could  be  susceptible  to

coastal erosion processes.
• GeoGuide LR11 provides information about the benefits of keeping records on inspection and maintenance

activities and provides a proforma record sheet for users.

It is recognised that the GeoGuides are likely to be upgraded from time to time.  Feedback on use and suggested
changes should be sent to the National Chair of the Australian Geomechanics Society.  The latest versions of the
GeoGuides will be downloadable from the AGS website www.australiangemechanics.org

Through the NDMP, Australian governments (at Commonwealth, State and Local Government levels) are also funding
the development of a Landslide Zoning Guideline (AGS 2007a), and a Practice Note Guideline (AGS 2007c) to which
interested readers seeking in-depth information should refer.

ACKNOWLEDGEMENTS
These guidelines have been prepared by The Australian Geomechanics Society with funding from the National Disaster
Mitigation Program, the Sydney Coastal Councils Group, and The Australian Geomechanics Society.

The Australian Geomechanics Society established a Working Group within a Landslide Taskforce to develop the
guidelines. The development of the guidelines was managed by a Steering Committee. Membership of the Working
Group, Taskforce and Steering Committee is listed in the Appendix.

Drafts of these GeoGuides have been subject to review by members of the AGS Landslide Taskforce, members of the
geotechnical profession and local government.
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INTRODUCTION TO LANDSLIDE RISK

AUSTRALIAN GEOGUIDES
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STATUS OF THE GEOGUIDES
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AUSTRALIAN GEOGUIDE LR1 (INTRODUCTION)
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TERMINOLOGY
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AUSTRALIAN GEOGUIDE LR2 (LANDSLIDES)
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LANDSLIDES
What is a Landslide?
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What Causes a Landslide?
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Does a Landslide Affect You?
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TABLE 1 - Slope Descriptions
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Figure 1

Translational slip failures (Figure 2) - 
����
������ �� ��
������
��
�� 5����	
��&�	
�&�	�+%�0
��!,�������	��
3� ������2
���23� �5��
��	�	
� ��'��� 	
��
�4�%���	
����'� ��		��	��� 
��
��
�
�5�
��	��

��4�� 7
�������5�3�����������	
��
��+����&,��5��

��'�&�����	����
 ���4��@
��	�5��
����������2	����� ������2	
	���
���	�� ����� 
��'� 
������
 ���	4�� %���	
����'���		����
����
���
����
������5������4

Figure 2
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Figure 4
More information relevant to your particular situation may be found in other Australian GeoGuides:
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	�+����� ���� �)/,4 Design should be undertaken by a
geotechnical practitioner and will normally require local council approval.
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It is impossible to predict exactly when a landslide will occur on a rock slope, but failure is normally sudden and
the consequences can be catastrophic.

Figure 1 - Failure of an undercut block Figure 2 - Toppling failure

Figure 3 - Block slide on weak layer Figure 4 - Wedge failure along discontinuities
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ROCK SLOPE HAZARD REDUCTION MEASURES
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Figure 6
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Figure 7
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WATER, DRAINAGE & SURFACE PROTECTION
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Groundwater and Groundwater Flow
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Figure 1 - Groundwater flow
Groundwater Flow and Landslides
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Figure 2 - Techniques used to control groundwater flow
Surface water drains�+��	�������	3����
�0
�������	,�6�������
����	���
��&��5��
�	���������
���
� ���
���
����	
�&�4��D
 ���

����������23�
����������
�
�5�
���������
�5����
�		�
������5�������&�����0
��
����'4��O���	���
���
����
������'�
��
�3����
�	���B�����3�������
�
�		�
���������������4��7�� ����
�5���������������
��	��	���
�������

3��
��	�0�	
�
�����
��	������
������
���
������� 	��	��4��7�������� 
����
��
�	��
���� ���2���0��	��	���

��'������
��� 	
�&���0�5�3���
�������
���	����������
�2�
�&&��&���
����
���4�%��	����������������5��
��	��2���5�����������'��
�������
�&���
�
�����4
Surface protection 6�� 	� 	���
���	�� 	��� ���� ���
����
 ��	 �������� �
��� ������'��
 ��&� �5��
� 	����� ����������	��� �
��
���
���
����	
�&�4��O���	���
����	&��
�������
�3�	��
���
�����	
����&�
����'���������2��'������
����	�'�	������
������
�����


��	
������������4����2��	����
��
����&��
�	��������������0	
���
���	������0
��
�������4�7��
���&��
��
�����	���
������
��'3
����	���
��	��2���5�����������'��
�������
�&���
�
�����4
Sub-soil drains 6�������
������	
���
���0��������
�����'���

	����������

	���	�
����
����&
�'�������
��4��%���������
�����	

��� ���5����
���� ����
���'������
 ����'������&&��&��� 
��� �

�
4�� 7
� �	���&��
�� 
�
 ��
�	 �0	��
��� ���	��� �� ��	�'����
�
���&
����
��
�������	���	�0���'��	��4�� %����	���
��0��
���� �����	���3���� '��5�
3�0�������&� �
��
�����
 ����' �����
	
�������'��
�@
�
����

���
���������
��������������
�''��'4��� ��06	��
������	�	���
���
���	�0��
 ����
���� ��

�����
�
��	
�!
5��
���
����!""��� ��A��
�
4��7 ���

��
��� ��'������	���
��0�� 0���'�
�
��
���	������3�	���
��� ��0���
�	������
����
�������

����
��
�����	�&��
�������
��������
�������&��������	4
Deep, underground drains�6��� ���	��

����
���	�������@
�����������	
����	3�������
���
 ���	
������	2��	��		�		����	
��
� 0���'� 
�
���0
�� ����� 
����	 
�0�
�	�
���� ���	���	����� ���	�������
��0�� ��&���
���
4��%�� ����� 2�0��&�� �����

�

������'�
�����
���
�0
�������	
�&�4��%����������
���
����	����������	
���	��
����5�
�&���
	3�0�
����������5�������������
	�
��0��������
��
�&����		����
�����
��������	��		��
��
4��7��
����������
�����
����������	
�&����2��'3�
�����
���
�0
����


��	��������
���	
���������5����������� ���'������
����
���������
���	4�� E�
����� ������	������������
�������
��� �����

�
�����������&������	����
��������
����&��0
�������
��&&���	�
��0������ 
�
���
�������
�������

4��7 ������'�	����
��	�	��
����
�0	��5��3�����	���
����5��
��������	����������	�
������2���0����'��
�������
�&���
�
�����4
Documentation�6���	�'��������'	�����	&�������
���	�����'��
�������
����	���	���
������
��������	��
���	
������	2����
0�����'���
��		�	
�����
����'��
�������
�	&����
�	
3����	
���
���
���'�����3���

������
����	&��
�������&��
����
���4��>�&��	
��� �5��
�0
�� �������
�
����	 ���
��0�� ��
���������� &�		��� 
��
����� ������ �� �����
 ��� &��&��
�� �	� 	�
�� +��������
�)!!,4�� O���	���
���
	����B��	
���
��
	��������&&��&���
������
�������&��'��������������'�����2	������
�����	�'���
����2��&�
��
��������
������
���
������
�5��
��������
�
������������
�������������	4
More information relevant to your particular situation may be found in other Australian GeoGuides:

• ����������)!����6�7�
�����
���
• ����������) ����6�����	
���	
• ����������)8����6�����	
���	�������

• ����������)�����6�����	
���	����)��2
• ����������)/����6�)�
�����'�9�

	

• ����������)#����6�����	
����)�	2
• ����������)<����6�=�

	����>��	
���
���
• ����������).����6����
���
�:���������9�
���;�	&�	�

• ����������)!"��6�>��	
�
�����	
���	
• ����������)!!��6�)������?��&��'

%�����	 
��
����� �������	�+ �)�	 ����	,� ���� ��	 �
� ��� &�0
���
���	�� �
������� ��� &��&��
���� ���	M� 
���
�� �����
	M�&
 �����'� ��
����
��	M
��5�
�&��	M� ��	����	M�
�����	� ���3� ������
3������������
�5�	���
�3������	������
 ���	
��� 3�����
���
������'��������	
�&�3�����

��'3������
�@��5�
���4��%����������
������
����
&����������	
��������	
�&�	�������
�����'�	
���
���	�����0������A�����������
�����0���������
�
�&&��&���
��&� ���		����
� ��5������ ��
 ���
�� �����
� �&&��5�
�+ ��� ��B�����,�
 �� ����5�3�� �����3� ��� ������	�� 
��� ��	2�
 ����� �&��	��
4��% ��
��������	���5��0����&��&�����0��
�����	
��
���������������	������
�3���	&����
�	
�
�������
�	����
����
������'�����	���	
��
��3�
��
��
����
�&��2�0���������

���'�������'���	��&
���	������	
��
��3����	�����0��	�����&����		����
�'��
�������
���'�����	�������'�������'
'��
�'�	
	� ��
�� �� &��
���
����� 
���	
���� '������ ��'�������'4�� %�����������	� ��5��0 ����� ������� �����
� ����	 
��
����' �5������
	N
��
����
�;�	�	
�����
�'�
�������'���4



AUSTRALIAN GEOGUIDE LR6 (RETAINING WALLS)

��	
��
���������������	���
�� ����!������� ""#!#"

RETAINING WALLS
)�
�����'���

	������	���
��	�&&��
���
	�������

	4�����������0��

����
����&�������0��2��

��	�&
�����0������
����+'��5�
�
��

	,4��D
���	�������	��
�����
��
���'������+��	
 in situ�������5���&�
�	,�����
���'�������	�	�0	�B���

���@��5�
���������
	���4��)�
�����'���

	3�
�2���

����6�����	
���
���	3���5��������
��
���4�����&��
����'����������

	�	���
��
�	
�-"�����	3���
����3� ��
���
�������'�	� '�������
��� &���	4�� =���5��3� ��
� �

� ��

	�� �
�
��	� ��
�'���4� ����3� &��
���
��
��
�� 	��0��

� 0�
���@&���������
����	������
���
���'�������'���&�
3��������
��
������5������
�0����	��
�����������0
��
����
�	
����
��
&��		���	�
��
��� 5�
�&����
���'������ �������
���� ���0����	��
�����
����
	������������
��������0��

���
������
����
�

���4 Design of retaining walls more than 900mm high should be undertaken by a geotechnical practitioner or
structural engineer and normally require local council approval.
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GRAVITY WALLS
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Masonry walls: natural stone, brick, or interlocking blocks�+I�'����8,�6
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Figure 1- Typical formed concrete wall

Figure 2 -Typical crib

Figure 3 -Typical masonry wall
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OTHER WALLS
Cantilevered and anchored walls�+I�'����/, -���
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More information relevant to your particular situation may be found in other Australian GeoGuides:
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Figure 4 - Poorly built masonry wall

Figure 5 - Typical reinforced soil wall

Figure 6 - Typical cantilevered or
anchored wall
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TABLE 2:  LIKELIHOOD
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TABLE 1:  RISK TO PROPERTY
Qualitative Risk Significance - Geotechnical engineering requirements
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TABLE 3:  RISK TO LIFE

More information relevant to your particular situation may be found in other AUSTRALIAN GEOGUIDES:
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HILLSIDE CONSTRUCTION PRACTICE
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WHY ARE THESE PRACTICES GOOD?
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ADOPT GOOD PRACTICE ON HILLSIDE SITES
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WHY ARE THESE PRACTICES POOR?
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DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHNICAL PRACTITIONER
More information relevant to your particular situation may be found in other Australian GeoGuides:
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EFFLUENT AND SURFACE WATER DISPOSAL
EFFLUENT AND WASTEWATER
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Processes by which wastewater can affect slope stability
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On-site effluent disposal
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Recommendations for effluent disposal
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SURFACE WATER DRAINAGE
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More information relevant to your particular situation may be found in other Australian GeoGuides:
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AUSTRALIAN GEOGUIDE LR10 (COASTAL LANDSLIDES)
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LANDSLIDES IN THE COASTAL ENVIRONMENT
Coastal Instability
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Sand dune escarpment and slope failures
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��� �������	� 4 If collapses are occurring seek advice
from an appropriately experienced geotechnical practitioner.
Advise you local council if you believe erosion is rapid or
accelerating.

Building on Coastal Dunes
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As for cliffs, it is appropriate to observe the effects of major storms on the coastline.  If erosion is causing the
coastline to recede at an appreciable rate, seek advice from suitably experienced geotechnical and coastal
engineering practitioners and bring it to the attention of the local council.
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AUSTRALIAN GEOGUIDE LR11 (RECORD KEEPING)
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Summary of Planning and Development Controls 



DEVELOPMENT CONTROLS – Hazard Level 1 Sites 

ADVICE AND PLANNING

OBTAIN ADVICE Engage a suitably qualified geotechnical practitioner to undertake a site specific 
geotechnical site assessment and landslide risk assessment in accordance with the 
Australian Geomechanics Guidelines (AGS 2007).  

DESIGN AND CONSTRUCTION 

New Developments New development will only be permitted in Hazard Level 1 Areas where: 

� The results of a landslide risk assessment indicate that the risk to life and property 
from slope instability is tolerable. 

� Engineering measures are recommended by a suitably qualified geotechnical 
practitioner which reduce the risk to life and property from slope instability to 
tolerable levels, and these engineering measures are employed. 

� Development is in accordance with the development controls for Hazard Level 2 
sites. 

Existing
Developments 

Where possible, keep additional development outside of areas designated as Hazard Level 
1.

Obtain a landslide risk assessment from a suitably qualified geotechnical engineer. The 
assessment should identify slope stability hazards on your property and where appropriate 
recommend means by which the risk presented by the hazard can be brought to within 
tolerable levels. 

It may not always be practical to remediate all slope stability hazards identified on a site. 
Landowners should be aware of the risks associated with slope instability on their site and 
discuss with their geotechnical practitioner how to best manage these risks. 



DEVELOPMENT CONTROLS – Hazard Level 2 Sites 

ADVICE AND PLANNING

OBTAIN ADVICE Engage a suitably qualified geotechnical engineer at an early stage of planning for the 
development. Obtain a Geotechnical Site Assessment from the Geotechnical Engineer. 

DESIGN AND CONSTRUCTION 

HOUSE DESIGN Use floor plans that minimise the amount of cutting and filling of the site.  Use flexible 
structures which incorporate properly designed brickwork, timber or steel frames, timber or 
panel cladding.  Consider using split-levels in the house and using decking for recreational 
areas. 

SITE CLEARING Do not indiscriminately clear the site.  Retain natural vegetation wherever possible. 

DRIVEWAYS Do not excavate and fill for site access without prior permission from the Council.  Satisfy 
all guidelines for cuts, retaining walls and drainage.  Driveways and parking areas may 
need to be supported on piers. 

EARTHWORKS Retain natural land contours wherever possible.  Do not make large cuts or fills. Do not 
block any existing watercourse or spring by earthworks. 

Cuts in Soil Unsupported cut depths must not exceed 1.0 m and maximum batters should not exceed 
1V:2H (V = Vertical; H = Horizontal).  Steeper and/or higher fills should be supported with 
an engineered retaining wall.  Provide drainage measures and prevent erosion. 

Fills Unsupported fill thickness must not exceed 1.0 m and batters must not exceed 1V:2H  
(V = Vertical; H = Horizontal).  Steeper and/or higher cuts should be supported with an 
engineer designed retaining wall.  Remove vegetation and topsoil before placing fill.  Use 
clean fill materials and compact to appropriate standards. Key the fill into the natural 
slope.  Provide surface and subsurface drainage as appropriate. If seepage from any fill is 
observed, seek advice. 

Rocks and Boulders Remove or stabilise rocks or boulders that are potentially unstable.  Support rock faces 
where necessary. 

RETAINING WALLS Obtain an engineer’s design.  Found in rock or competent natural soil.  Provide subsurface 
drainage behind the base of the wall.  Provide surface drainage.  Construct wall as soon as 
possible after excavation. 

DRAINAGE  

Surface Collect surface run-off and discharge to street drainage or natural watercourses.  Provide 
drains uphill of structures and cuts and fills.  Line drains to minimise infiltration and erosion.  
Provide generous falls to prevent blockage by saltation and incorporate silt traps.  Provide 
energy dissipation structures where fast flow is possible. 

Subsurface Provide sand or screenings and filter around subsurface drain.  Use flexible pipelines with 
access to allow blockages to be cleared.  Prevent direct inflow of surface water to 
subsurface drains. (eg. using a capping layer over trench). 

FOUNDATIONS Support on rock where practical or on stable ground as identified by qualified geotechnical 
engineer.  Do not found on topsoil, loose fill or unstable ground.  Use rows of piers or strip 
footings oriented up and down slope.  Backfill foundation excavations to prevent the entry 
of surface water. 

SWIMMING POOLS Obtain an engineer’s design.  Support on rock or stable ground. Provide with under 



drainage and gravity drain outlet.  Design for appropriate soil pressures. 

SEPTIC and 
SULLAGE

Connect to mains sewer where available.  Where not available, discuss options with 
Council’s Environment Health Officer. 

LANDSCAPING Observe earthworks and drainage recommendations when landscaping. Revegetate 
cleared areas. 

DURING AND AFTER CONSTRUCTION 

CONSTRUCTION Review of plans with a qualified geotechnical engineer if uncertain of compliance 
guidelines.  Have the Geotechnical consultant visit the site as appropriate during 
construction. 

OWNER’S 
RESPONSIBILITY

Promptly clean blocked drainage systems, repair broken joins in drains and leaks in supply 
lines.  If seepage is observed, establish the cause and seek advice on consequences and 
remedial works.  Seek advice about any damage observed in structures on your property. 

Table is based on extract from Journal and News of the Australian Geomechanics Society Volume 42 No. 1 March, 2007 – Appendix G of 
Practice Note Guidelines for Landslide Risk Management 2007. 
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APPENDIX G  
Example of Landslide Checklist 



COMMENTARY ON PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK 
MANAGEMENT 2007 

Table C12:  Example Checklist for LRM Reports 

Items Check 
Response:
Yes, No, 
NA, NK 

Comments/ Description  
(If used by the Regulator, then all except No answers require 

comment) 
Report Reference and date 
Client’s name 
Site address 
Date of site visit. 
Site visit by (name) 

Si
te

Weather conditions on date of visit 

Will the proposed development have a degree of use 
or occupation by humans? 
Does the development involve significant 
modification to the landscape, including cut and fill? 
What is the landslide susceptibility classification for 
this slope/site? (Assuming the regulator has 
completed such zoning studies in accordance with 
AGS 2007a)  D

ev
el

op
m

en
t

What is the landslide hazard or risk classification for 
this? (as above) 

What is the regional geology according to published 
maps? 
Is the site located on surface fill or colluvium? 

G
eo

lo
gy

 

Has the geology been confirmed by inspection or 
investigation? If not – why not. If Yes – provide basis 
for confirmation. 

Are there any indications of possible instability on the 
site or adjacent to it? 
Does the site have distinct breaks in slope or 
benches? 
Are there terracettes or other signs of creep on the 
site? 
Are there signs of tunnel erosion, such as sinkholes or 
collapse of soils on the site? G

eo
m

or
ph

ol
og

y 

Are there any tension cracks in the ground surface of 
the site? 

Do adjacent sites show signs of slope instability as 
described above? 
Do adjacent sites have non-retained cuts or fills close 
to boundaries? 
Are there steep slopes, different geology or landforms 
on adjacent sites that may pose a threat to this site? 

A
dj

ac
en

t S
ite

s 

Will the proposed development threaten the stability 
of adjacent developments via cuts, fill or drainage? 

What is the overall (natural) slope of the site? 
Are there changes (breaks) in the slope?  
Are these man made or natural? 
What is the maximum slope of the site? Sl

op
e

Is the slope in an area of development different to 
elsewhere (large sites)? 

Does the site have deeply dissected drainage courses? 
Is the site likely to receive significant surface water 
runoff from other sites upslope? 
Does the site have dams, lakes, ponds, swamps, bogs, 
seeps or soaks? 
Does the site receive drainage from road culverts or 
spoon drains? D

ra
in

ag
e

Will any aspect of the development significantly 
modify the existing site drainage? 

Australian Geomechanics Vol 42 No 1 March 2007 138



COMMENTARY ON PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK 
MANAGEMENT 2007 

Items Check 
Response:
Yes, No, 
NA, NK 

Comments/ Description  
(If used by the Regulator, then all except No answers require 

comment) 
Are there any severe forms of erosion including 
tunnels or gullies on the site? 
Do any existing cuts and fills show signs of erosion 
including loss of vegetative cover? 
Do access tracks show erosion, scouring or signs of 
uncontrolled runoff? E

ro
si

on

Will the development have the potential to change the 
current conditions? 

Are there existing cuts and/or fill areas on the site? (If Yes, attach site sketch showing location, extent, height and batter 
angles) 

Are there any existing unsupported cuts or fills that 
exceed 1.0m in vertical height from toe to crest? 
Are batter angles steeper than 1V:2H (or 26 degrees 
or 50%) for any existing cut or fill in soil materials? 
Are batter angles steeper than 1V:1H (or 45 degrees 
or 100%) for any existing cut in rock? 
Do existing cuts and fills have adequate surface or 
subsurface drainage? Provide details. 
Were vegetation and topsoil removed prior to filling? 
If No, provide details. 
Have suitable fill materials been used and have they 
been properly compacted (with evidence thereof)? 

Si
te

 C
ut

s a
nd

 F
ill

s 

Do any existing cuts and fills show seepage? If Yes, 
show details on site plan. 

Are there any existing retaining walls on the site? (If Yes, attach site sketch showing location, extent, height, type, 
condition and slope of batter above)

Are timber or dry rock retaining walls used for any 
purpose other than minor landscaping of vertical 
height less than 1.0m? 
Do existing retaining walls supporting major cuts and 
fills appear to be unengineered? 
Do existing retaining walls show signs of distress or 
movement?  If Yes, provide details. 

R
et

ai
ni

ng
 W

al
ls

 

Do existing retaining walls have adequate drainage 
above and below the wall? If No, provide details. 

Are there discharge areas such as springs, seeps, 
bogs, swamps or constantly wet areas on the site or 
adjacent to the site? 

(If Yes, provide site sketch showing location and extent) 

Are there bores intersecting a shallow watertable on 
the site? 

G
ro

un
dw

at
er

 

Any other evidence of high groundwater levels? 

Is rock exposed on the site? 

Do any exposed cuts have rock strata that are dipping 
out of the slope? R

oc
k

Do any exposed rock faces show open joints or loose 
boulders?  If yes, provide site sketch plan and details. 

Do exposed faces or existing excavations show soil 
profiles exceeding 1.5m vertical height? 
Do exposed faces or existing excavations show a 
mixture of soil and rock, which may be landslide 
debris or colluvium? 

So
il 

Pr
of

ile
 

Does the soil profile show inconsistent colouring or 
interbedded layers of differing materials? 
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Items Check 
Response:
Yes, No, 
NA, NK 

Comments/ Description  
(If used by the Regulator, then all except No answers require 

comment) 
Does the exposed profile show imported materials or 
fill? 
Is there significant evidence of yabby holes or other 
burrowings? 
Has the natural vegetation been substantially cleared 
from the site? 
Does the proposed development involve significant 
clearing of the site? 
Are any of the plants species on site indicators of 
waterlogging (eg. spiny rush, swamp gums)? 
Is revegetation work required? 

Do existing trees and shrubs show signs of slope 
instability, such as tilting or bent trunks? 
Does any existing vegetation show signs of isolated 
dieback or distress? 

V
eg

et
at

io
n 

Will the removal of any vegetation cause increased 
erosion and degradation to the adjacent area? 

What type of effluent disposal system is currently 
used? If on site disposal, show discharge area on site 
plan. 
Provide details of current discharge point for 
stormwater. Show location on site plan. 
Does the geology or stability of the site suggest that 
septic system absorption trenches are unsuitable? 
Are there any signs of increased waterlogging or 
impact from effluent of adjacent sites? 
Is a new point/area for stormwater discharge 
proposed? If so, give details and show location (and 
extent if dispersed on site) on site plan. 

E
ff

lu
en

t a
nd

 S
to

rm
w

at
er

 D
is

po
sa

l 

Is a new on site effluent disposal system proposed? If 
Yes, give details and show proposed disposal area on 
site plan. 

Have landslide hazards been identified and shown on 
relevant plan or section? 
Has the risk to property been assessed and is the 
result in accordance with the acceptance criterion? 
Has the risk to life been assessed and is the result in 
accordance with the acceptance criterion? 

Sl
op

e 
C

la
ss

ifi
ca

tio
n 

What is recommended to maintain or reduce the 
landslide risk at this site?  Are detailed requirements 
given? 

OTHER COMMENTS 

Assessed by: …………………………………………………………         Date:  ………………………………………………….. 
Company: ……………………………………………………………………………………………………………………………………………… 

Note (1) Assessment must be completed by a suitably qualified geotechnical practitioner. 
Note (2) Every clear box must be filled in with either  Yes (Y), No (N), Not Applicable (NA) or Not Known (NK). Comments could 

cross reference to specific sections or page of the report. 
Note (3) This checklist is intended to document the basic date to facilitate a landslide risk assessment in accordance with the

requirements of a regulator’s specific policy.  The above table may require edits to be suited to local conditions and the 
requirements of the policy. 

Note (4) A comment or full description is required for all Yes responses. Applicant should submit detailed responses in the attached
report.

Acknowledgement: This table has been based on the checklist from Yarra Ranges Shire with their kind permission. 
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007 
APPENDIX C:  LANDSLIDE RISK ASSESSMENT 

QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY 

QUALITATIVE MEASURES OF LIKELIHOOD 

Approximate Annual Probability 

Indicative  
Value

Notional
Boundary 

Implied Indicative Landslide 
Recurrence Interval Description Descriptor Level

10-1 10 years The event is expected to occur over the design life. ALMOST CERTAIN A

10-2 100 years The event will probably occur under adverse conditions over the 
design life. LIKELY B

10-3 1000 years The event could occur under adverse conditions over the design life. POSSIBLE C

10-4 10,000 years The event might occur under very adverse circumstances over the 
design life. UNLIKELY D

10-5
100,000 years The event is conceivable but only under exceptional circumstances 

over the design life. RARE E

10-6 1,000,000 years The event is inconceivable or fanciful over the design life. BARELY CREDIBLE F

5x10-2
20 years 

5x10-3 200 years 
2000 years5x10-4

20,000 years 5x10-5

5x10-6 200,000 years

Note: (1) The table should be used from left to right; use Approximate Annual Probability or Description to assign Descriptor, not vice versa.

QUALITATIVE MEASURES OF CONSEQUENCES TO PROPERTY 

Approximate Cost of Damage 

Indicative 
Value

Notional
Boundary 

Description Descriptor Level

200% Structure(s) completely destroyed and/or large scale damage requiring major engineering works for 
stabilisation.  Could cause at least one adjacent property major consequence damage. CATASTROPHIC 1

60% Extensive damage to most of structure, and/or extending beyond site boundaries requiring significant 
stabilisation works.  Could cause at least one adjacent property medium consequence damage. MAJOR 2

20% Moderate damage to some of structure, and/or significant part of site requiring large stabilisation works.  
Could cause at least one adjacent property minor consequence damage. MEDIUM 3

5% Limited damage to part of structure, and/or part of site requiring some reinstatement stabilisation works. MINOR 4

0.5% Little damage.  (Note for high probability event (Almost Certain), this category may be subdivided at a 
notional boundary of 0.1%.  See Risk Matrix.) INSIGNIFICANT 5

100%

40%

10%
        1% 

Notes: (2) The Approximate Cost of Damage is expressed as a percentage of market value, being the cost of the improved value of the unaffected property which includes the land plus the 
unaffected structures. 

(3) The Approximate Cost is to be an estimate of the direct cost of the damage, such as the cost of reinstatement of the damaged portion of the property (land plus structures), stabilisation 
works required to render the site to tolerable risk level for the landslide which has occurred and professional design fees, and consequential costs such as legal fees, temporary 
accommodation.  It does not include additional stabilisation works to address other landslides which may affect the property.

 (4) The table should be used from left to right; use Approximate Cost of Damage or Description to assign Descriptor, not vice versa
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APPENDIX C:  – QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY (CONTINUED) 

QUALITATIVE RISK ANALYSIS MATRIX – LEVEL OF RISK TO PROPERTY

LIKELIHOOD CONSEQUENCES TO PROPERTY  (With Indicative Approximate Cost of Damage) 
Indicative Value of 

Approximate Annual 
Probability

1:  CATASTROPHIC
200% 

2:  MAJOR 
60% 

3:  MEDIUM 
20% 

4:  MINOR 
5% 

5:
INSIGNIFICANT 

0.5%
A – ALMOST CERTAIN 10-1 VH VH VH H M or L (5) 

B - LIKELY 10-2 VH VH H M L

C - POSSIBLE 10-3 VH H M M VL

D - UNLIKELY 10-4 H M L L VL

E - RARE 10-5 M L L VL VL

F - BARELY CREDIBLE 10-6 L VL VL VL VL

Notes: (5) For Cell A5, may be subdivided such that a consequence of less than 0.1% is Low Risk. 
 (6) When considering a risk assessment it must be clearly stated whether it is for existing conditions or with risk control measures which may not be implemented at the current 

time. 

RISK LEVEL IMPLICATIONS 
Risk Level Example Implications (7)

VH VERY HIGH RISK 
Unacceptable without treatment.  Extensive detailed investigation and research, planning and implementation of treatment 
options essential to reduce risk to Low; may be too expensive and not practical.  Work likely to cost more than value of the 
property. 

H HIGH RISK Unacceptable without treatment.  Detailed investigation, planning and implementation of treatment options required to reduce 
risk to Low.  Work would cost a substantial sum in relation to the value of the property. 

M MODERATE RISK 
May be tolerated in certain circumstances (subject to regulator’s approval) but requires investigation, planning and 
implementation of treatment options to reduce the risk to Low.  Treatment options to reduce to Low risk should be 
implemented as soon as practicable. 

L LOW RISK Usually acceptable to regulators.  Where treatment has been required to reduce the risk to this level, ongoing maintenance is 
required. 

VL VERY LOW RISK Acceptable.  Manage by normal slope maintenance procedures. 

Note: (7) The implications for a particular situation are to be determined by all parties to the risk assessment and may depend on the nature of the property at risk; these are only 
given as a general guide. 
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Golder Associates Pty Ltd GAP Form No. LEG04 RL1 

LIMITATIONS

This Document has been provided by Golder Associates Pty Ltd (“Golder”) 
subject to the following limitations: 

This Document has been prepared for the particular purpose outlined in 
Golder’s proposal and no responsibility is accepted for the use of this 
Document, in whole or in part, in other contexts or for any other purpose.  

The scope and the period of Golder’s Services are as described in Golder’s 
proposal, and are subject to restrictions and limitations.  Golder did not perform 
a complete assessment of all possible conditions or circumstances that may 
exist at the site referenced in the Document.  If a service is not expressly 
indicated, do not assume it has been provided.  If a matter is not addressed, do 
not assume that any determination has been made by Golder in regards to it. 

Conditions may exist which were not detected given the limited nature of the 
enquiry Golder was retained to undertake with respect to the site.  Variations in 
conditions may occur between assessment locations, and there may be special 
conditions pertaining to the site which have not been revealed by the 
investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   

In addition, it is recognised that the passage of time affects the information and 
assessment provided in this Document.  Golder’s opinions are based upon 
information that existed at the time the information is collected.  It is understood 
that the Services provided allowed Golder to form no more than an opinion of 
the actual conditions of the site at the time the site was visited and cannot be 
used to assess the effect of any subsequent changes in the quality of the site, or 
its surroundings, or any laws or regulations.

Any assessments, designs, and advice provided in this Document are based on 
the conditions indicated from published sources and the investigation 
described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 

Where data supplied by the client or other external sources, including previous 
site investigation data, have been used, it has been assumed that the 
information is correct unless otherwise stated. No responsibility is accepted by 
Golder for incomplete or inaccurate data supplied by others. 

Golder may have retained subconsultants affiliated with Golder to provide 
Services for the benefit of Golder.  To the maximum extent allowed by law, the 
Client acknowledges and agrees it will not have any direct legal recourse to, and 
waives any claim, demand, or cause of action against, Golder’s affiliated 
companies, and their employees, officers and directors. 

This Document is provided for sole use by the Client and is confidential to it and 
its professional advisers. No responsibility whatsoever for the contents of this 
Document will be accepted to any person other than the Client.  Any use which 
a third party makes of this Document, or any reliance on or decisions to be 
made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this Document. 



Golder Associates Pty Ltd 
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Australia
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