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This structure plan is prepared under the provisions of the City of
Busselton Local Planning Scheme No. 21.

IT IS CERTIFIED THAT THIS STRUCTURE PLAN WAS ADOPTED BY

RESOLUTION OF THE WESTERN AUSTRALIAN PLANNING COMMISSION
ON:

09 April 2010

In accordance with Schedule 2, Part 4, Clause 28 (2) and refer to Part 1, 2. (b)
of the Planning and Development (Local Planning Schemes) Regulations 2015.

Date of Expiry: 18 October 2025




4 TABLE OF AMENDMENTS
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and 220:

- Identification of proposed
lot boundaries and
associated building
envelopes, including asset
protection zones; and

- Extension of Restrictive
Covenant Boundary
(conservation).

AMENDMENT | SUMMARY OF THE AMENDMENT | AMENDMENT TYPE DATE APPROVED BY WAPC
NO.
0 Original Structure Plan n/a 9 April 2010 (City approved)
1 Text and mapping updates for - 10 September 2018
consistency with Amendment
No. 11 to TPS 21.
2 Further subdivision of Lots 300 11 February 2022
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EXECUTIVE SUMMARY

This report has been prepared in support of an amendment to the approved Structure Plan for
McLachlan Ridge (WAPC Ref: SPN 0010 M).

The proposed modifications to the Structure Plan relate to Lot 220 Hebrides Close and Lot 300
Balmoral Drive, Quindalup. The purpose of the proposed amendment is to facilitate the further
subdivision and development of Lots 220 and 300. The balance of the site has already been
subdivided and developed in accordance with the existing Structure Plan, and as such, no changes
to the Structure Plan are proposed for that land.

STRUCTURE PLAN SUMMARY

ITEM

DATA

SECTION NUMBER
REFERENCED IN PART 2 OF
REPORT

area

Total area covered by the Structure | 143.6 hectares 1.2
Plan

Area of each land use proposed: 1.2
Rural Residential 122 hectares 78 lots

Additional Use 37 (Bakery etc) 4.73 hectares 1 lot

Public Purpose (Fire Station) 0.73 hectares 1 lot

Total estimated lot yield 80 lots 3
Estimated number of dwellings 78 dwellings 3
Estimated population 195 people 3
Estimate percentage of natural 70 hectares, 48% 2

Note: All information and areas are approximate only and are subject to survey and detailed design.
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4.2

4.3
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STRUCTURE PLAN AREA

This Structure Plan applies to the land contained within the inner edge of the line denoting the
Structure Plan boundary on the Structure Plan map (Refer Plan 1 situated at the end of Part 1 of this
Structure Plan report).

OPERATION

In accordance with Schedule 2, Part 4 of the Planning and Development (Local Planning Schemes)
Regulations 2015, this Structure Plan shall come into operation when it is approved by the Western
Australian Planning Commission (WAPC) pursuant to Schedule 2, Part 4, Clause 22 of the Regulations.

STAGING

Majority of the Structure Plan area has been subdivided and developed in accordance with the
previously approved Structure Plan. This Structure Plan amendment relates to Lot 300 (No. 43)
Hebrides Close and Lot 220 Balmoral Drive, Quindalup, within the Structure Plan area. Subdivision
of those landholdings will be undertaken as a single development stage, comprising only 7 lots in
total.

SUBDIVISION & DEVELOPMENT REQUIREMENTS
LAND USE AND ZONES

The requirements of the Rural Residential zone apply to the Structure Plan, in accordance with the
land use permissibility for that zone under Local Planning Scheme No. 21 (LPS 21). Additional Uses
are to apply in accordance with LPS 21.

LOT SIZES

Subdivision is to be in accordance with the lot boundaries and sizing identified on the Structure Plan
and associated Subdivision Concept Plan, having consideration for the relevant environmental and
bushfire management requirements. Lots sizes within the amendment area range from
approximately 1.38 hectares to 17.55 hectares.

SETBACKS

The following setback variations shall apply within the Structure Plan area:

a) Lot 223: existing structures are permitted to have a nil setback to the southern boundary.
Any additional development is to comply with the provisions of LPS 21.

b) Lot 224: existing structures are permitted to have a nil setback to the northern boundary.
Any additional development is to comply with the provisions of LPS 21.

c) Lots 232, 233, 234, 235, 237, 238 and 239: side setbacks are permitted to be reduced to 3
metres. For Lot 239 only, existing structures are permitted to have a reduced setback of 1
metre to the western boundary.

d) Lots 232 to 241: setbacks to Kinross Loop are permitted to be a minimum of 15 metres.

STRUCTURE PLAN  MCLACHLAN RIDGE
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e)

Lots 232, 233, 235: are permitted to have a rear setback of 30 metres.

Lot 234: is permitted to have a rear setback of 20 metres to accommodate and existing
structure.

Lots 266 and 267: nil setbacks are permitted on the common boundary for existing
structures.

Lots 402, 403, 202, 203, 204 and 205: Biddle Road setbacks are to be in accordance with the
Building Setback line indicated on the Structure Plan. Landscaping of the setback is to be
undertaken to the satisfaction of the City.

4.4 DEVELOPMENT REQUIREMENTS

\

a)

b)

0)

d)

e)

)

k)

No fencing is to be permitted along creek lines, or within remnant bushland, building
exclusion zones and strategic firebreak locations.

The existing Restrictive Covenant on Lot 300 is to be extended in accordance with the
Structure Plan map and Subdivision Concept Plan.

Covenants and restrictions existing on Certificates of Title are to be transferred accordingly
through the subdivision process.

This Structure Plan is to be read in conjunction with both a Western Ringtail Possum
Mitigation Plan and a Western Grey Kangaroo Management Plan, to be prepared and
implemented as a condition of Subdivision Approval, to the satisfaction of the City of
Busselton and the Department of Biodiversity, Conservation and Attractions.

No development or clearing shall occur within the Building Exclusion areas, Effluent
Disposal Setbacks, or the Revegetation and Landscape Buffer areas, as identified on the
Structure Plan map.

The Structure Plan shall be read in conjunction with an approved Bushfire Management
Plan.

All future subdivision and development is subject to compliance with an approved Bushfire
Management Plan.

Landowners are responsible for the ongoing implementation and maintenance
requirements set out under an approved Bushfire Management Plan, to the satisfaction of
the City of Busselton and the Department of Fire and Emergency Services.

All residential development shall be contained within an approved Building Envelope, as
indicatively identified on the Subdivision Concept Plan and to be confirmed on an Approved
Plan of Subdivision.

Wastewater disposal is required to be undertaken on site within individual landholdings.
The use of secondary treatment systems to address the treatment of effluent is to be
mandated for all lots at subdivision.

Lots are to be serviced by underground power at the time of subdivision.
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WATER MANAGEMENT

This Structure Plan shall be read in conjunction with the Local Water Management Strategy adopted
by the Shire of Busselton and endorsed by the Department Water and Environmental Regulation, as
well as subsequently approved Urban Water Management Plans.

ADDITIONAL USES 75 AND 76

Following subdivision of the land in accordance with this Structure Plan, the applicant shall prepare
and the City of Busselton shall initiate an amendment to Local Planning Scheme No. 21 to remove
the Additional Use zonings (A75 and A76) for Lot 300 (No. 43) Hebrides Close and Lot 220 Balmoral
Drive, Quindalup.
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1.2
1.2.1
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PLANNING BACKGROUND
INTRODUCTION AND PURPOSE

The current Structure Plan was prepared to guide the subdivision and development of the land
known as ‘McLachlan Ridge’ in a coordinated and cohesive manner, approved by the Western
Australian Planning Commission on September 10, 2018.

This report has subsequently been prepared in support of a request to amend the existing
approved Structure Plan to facilitate the further subdivision and development of Lots 300 and 220.
The balance of the Structure Plan area has already been subdivided and developed in accordance
with the existing approved Structure Plan, and therefore no changes to the Structure Plan are
proposed for that land. The following explanatory sections therefore focus on the area subject to
modification, being Lots 300 and 220.

The proposed amendments to the existing approved Structure Plan include:
4 Further subdivision of Lot 220 to facilitate three (3) Rural-Residential lots;
A Further subdivision of Lot 300 to facilitate four (4) Rural-Residential lots;

4 |dentification of indicative Building Envelopes and associated Asset Protection zones for
the proposed lots, consistent with fire management requirements and effluent disposal
requirements, in accordance with the approved Bushfire Management Plan and Site and
Soil Evaluation;

4 Extension of the existing Restrictive Covenant area on Lot 300, to provide for further
vegetation retention and environmental conservation; and

4 To provide for additional areas of revegetation (subject to detailed design).

LAND DESCRIPTION
LOCATION

The Structure Plan comprises an existing Rural-Residential estate, known as McLachlan Ridge,
within the locality of Quindalup. The site located in the City of Busselton, approximately 4.4
kilometres south west of the Dunsborough town site.

The land is generally bound by Biddle Road to the north, Kinross Loop to the south, and dissected
generally centrally by Balmoral Drive.

The land subject to this Structure Plan amendment comprises Lots 300 and 220 within the
McLachlan Ridge estate, being the final remaining stages of the development.

Refer Figure 1 - Regional Location.

Refer Figure 2 - Local Location.
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1.2.3
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AREA AND LAND USE

The Structure Plan area comprises approximately 75 allotments.

Lot 401 Balmoral Drive in the north-west of the Structure Plan area has been set aside for the
purposes of constructing a fire station and regional fire training centre. Whilst the fire station is yet
to be constructed, the land is in the ownership of the City of Busselton.

There is also an existing bakery (Yallingup Woodfired Bakery) in the north west of the Structure Plan
area.

The balance of the site has been subdivided and developed for Rural-Residential purposes,
comprising the MclLachlan Ridge estate. The land subject to this Structure Plan amendment
comprises the final development stages of the estate.

There is an existing dam located within Lot 220, with access provided and protected through an
existing easement on Title, for fire management purposes. This is proposed to be retained as part
of the further subdivision of the land, as facilitated by this Structure Plan amendment.

There are also a number of existing strategic fire-breaks and emergency access routes within the
Structure Plan area, established as part of the previous subdivision of the land.

Lot 300 comprises an existing ‘Restrictive Covenant' for the purposes of vegetation retention and
environmental conservation. This is proposed to be extended as part of this Structure Plan
amendment, to provide for a better environmental outcome.

There are a number of other ‘Building Exclusion’ zones identified on the Structure Plan, based on
areas of high-quality vegetation, providing for the retention and protection of that vegetation.
These zones were approved as part of the existing Structure Plan and are not intended to be
modified as part of this proposal.

Refer Figure 3 - Site Plan.
LEGAL DESCRIPTION AND OWNERSHIP
The Structure Plan comprises 75 allotments, with a total area of approximately 143.6 hectares.

The land subject to this Structure Plan amendment comprises two (2) landholdings, legally
described as follows:

LOT / ADDRESS DIAGRAM | VOLUME / FOLIO | AREA LANDOWNER

Lot 220 Balmoral Drive 68461 2768 /120 11.6108 ha Lakeview Corporation Pty Ltd
Lot 300 (No. 43) 69779 2810/93 22.2086 ha Visigoth Holdings Pty Ltd care
Hebrides Close of Utopia CPA Pty Ltd

The following interests and notifications are listed on Title for Lot 220:
4 Easements - Drainage
The following interests and notifications are listed on Title for Lot 300:

4 Covenant - Restriction of Access (McLachlan Road reserve - unconstructed)

STRUCTURE PLAN  MCLACHLAN RIDGE
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4 Restrictive Covenant - Vegetation Protection
4 Easement - Public Access (western boundary)
4 Easement - Drainage

Refer Appendix 1 - Certificates of Title.
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PLANNING FRAMEWORK
ZONING AND RESERVATIONS

The Structure Plan area is zoned ‘Rural-Residential’ under the provisions of the City of Busselton
Local Planning Scheme No. 21 ('LPS 27’).

The objectives of the Rural-Residential zone, as stated in LPS 21, are as follows:
4 To provide for lots primarily for residential purposes, generally in the range of 1-4 hectares;

4 To provide opportunities for a range of limited rural and related ancillary pursuits on rural-
residential lots where those activities will be consistent with the amenity of the locality and the
conservation and landscape attributes of the land; and

4 To set aside areas for the retention of vegetation and landform or other features which
distinguish the land.

Lot 220 also has an existing ‘Additional Use (A75) zoning over the land. The Additional Use zoning
permits the development of up to six chalets, providing a variety of accommodation options to a
maximum combined floor area of 900m? and reflecting a rural tourist character. Similarly, Lot 300
has an existing Additional Use (A76) zoning permitting the development of up to nine chalets, to a
maximum combined floor area of 1350m? The further subdivision of Lots 220 and 300, as
proposed by this Structure Plan amendment, will render the existing Additional Use zonings
redundant.

Refer Figure 4 - City of Busselton Local Planning Scheme No. 21 Zoning.

MCLACHLAN RIDGE DEVELOPMENT GUIDE PLAN

The McLachlan Ridge Development Guide Plan (DGP) was endorsed by the City of Busselton on 9 April
2010, and set out the pattern of subdivision and development requirements for the Structure Plan
area.

The DGP was subsequently amended and superseded by the currently approved Structure Plan,
approved by the WAPC on 10 September 2018.

Subdivision and development of majority of the Structure Plan area has already been undertaken
in accordance with the 2018 approved Structure Plan. This Structure Plan amendment seeks to
supersede the 2018 approved Structure Plan, providing for the further subdivision of Lots 220 and
300. The balance of the Structure Plan area remains unchanged from the previously approved
version.

Refer Figure 5 - Current Approved Structure Plan (2018).

COMMONAGE CONSOLIDATED STRUCTURE PLAN (2004)

The Commonage Consolidated Structure Plan (CCSP) is a strategic planning document endorsed by
both the City of Busselton and the WAPC.

The CCSP guides planning and development within the Commonage Area, with a view to ensuring
development within the entire precinct is undertaken in a manner that is consistent with the City's
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Local Rural Planning Strategy, the natural features associated with the Commonage Area, as well
as ensuring the key objectives of low impact tourism are addressed.

The CCSP was considered in the preparation of the existing Structure Plan. In particular, the
Structure Plan addresses the natural features of the land through the identification of building
exclusion zones, the inclusion of key transport linkages, consideration for the pedestrian
environment, and consideration for bushfire management. The proposed amended Structure Plan
seeks to build on these elements for Lots 220 and 300, particularly in regard to the environmental
and fire management considerations for the land. This is achieved through such means as the
proposed increased Restrictive Covenant area on Lot 300, and additional areas of revegetation
across the site. Further, building envelopes and associated asset protection zones have been
strategically located to minimise clearing of remnant vegetation, whilst still achieving appropriate
fire management outcomes.

CITY OF BUSSELTON LOCAL RURAL STRATEGY (2006)

The City of Busselton’s Local Rural Planning Strategy (LRPS) has been endorsed by both the City of
Busselton and the WAPC as a strategic guide to rural development and planning. The Structure
Plan area is situated within ‘Precinct 6 - Commonage’ of the LRPS.

The vision for Precinct 6 is as follows:

4 Consolidate Rural-Residential land use and provide for a diversification of small scale, low-
key tourist, rural and home based activities, in a manner that sustains the existing natural
environment, landscape values and residential amenity of the area, with well developed
pedestrian and habitat biodiversity links; and

4 Promote the retention of rural amenity and appropriately scaled rural land use where
compatible with Rural-Residential amenity.

Land use allocation for Precinct 6 is to be in accordance with the CCSP and the provisions of the
Rural-Residential zone under LPS 21, and any other applicable zoning provisions.

Subdivision within Precinct 6 is limited to the existing Rural-Residential zoned land, and is to be in
accordance with an adopted Structure and/or Development Guide Plan (including the CCSP).

The proposed subdivision of Lots 220 and 300, as proposed by this Structure Plan amendment, is
consistent with the vision and requirements of the LRPS.

PLANNING POLICIES

SPP 2.5 - RURAL PLANNING (2016)
State Planning Policy 2.5: Rural Planning (SPP 2.5) is the basis for planning and decision-making for
rural and rural living land across Western Australia.

The objectives of SPP 2.5 are as follows:

4 Support existing, expanded and future primary production through the protection of rural
land, particularly priority agricultural land and land required or animal premises and/or the
production of food;
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A4 Provide investment security for existing, expanded and future primary production and promote
economic, growth and regional development on rural land for rural land uses;

4 Outside of the Perth and Peel planning regions, secure significant basic raw material resources
and provide for their extraction;

A4 Provide a planning framework that comprehensively considers rural land and land uses, and
facilitates consistent and timely decision-making;

4 Avoid and minimise land use conflicts;
4 Promote sustainable settlement in, and adjacent to, existing urban areas; and
4 Protect and sustainably manage environmental, landscape and water resource assets.

The nature and size of the land subject to this Structure Plan amendment deems it inappropriate
for agricultural land uses, nor is the land identified for basic raw material resources. The proposed
amendment to the Structure Plan is providing for a pattern and type of development consistent
with the locality and immediate surrounds, and is therefore considered to be consistent with the
objectives of SPP 2.5.

SPP 3 - URBAN GROWTH AND SETTLEMENT

State Planning Policy No. 3 - Urban Growth and Settlement (SPP 3) is relevant to the Structure Plan
area. Part 5.6 of SPP 3 requires Rural-Residential settlements to be designed and located in a
sustainable way, that is integrated with the overall settlement pattern.

The subject land is zoned Rural-Residential under LPS 21 and is consistent with the objectives of
the CCSP and LRPS. Further, the proposed amendment to the Structure Plan is proposing
subdivision consistent with the existing surrounding development. Therefore, the Structure Plan is
considered to meet the requirements of SPP 3.

SPP 3.7 - PLANNING IN BUSHFIRE PRONE AREAS (2015)

The Structure Plan area is identified as a Bushfire Prone Area, in accordance with the Department
of Fire and Emergency Services mapping. Consequently, the provisions of State Planning Policy 3.7:
Planning in Bushfire Prone Areas (SPP 3.7) and associated Guidelines for Planning in Bushfire Prone
Areas (The Guidelines) are applicable to the land.

In accordance with the requirements of SPP 3.7, the Structure Plan is supported by an approved
Bushfire Management Plan. An updated Bushfire Management Plan has also been prepared in
support of the proposed Structure Plan amendment for Lots 300 and 220.

Refer Appendix 2 - Bushfire Management Plan (Lots 300 and 220).

The Bushfire Management Plan concludes the subdivision of the land, as proposed by the Structure
Plan amendment, is capable of satisfying the requirements of SPP 3.7 and the associated
Guidelines, with building envelopes achieving a Bushfire Attack Level Rating of 29 or below.

Refer Section 2.6 of this report for further detail.
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State Planning Policy 6.1: Leeuwin Naturaliste Ridge (SPP 6.1) is relevant to the Structure Plan area.
The objectives of SPP 6.1 are as follows:

4 Conserve and enhance the special benefits arising from landscape elements that form
the fabric of the region.

4 Respect and conserve its outstanding natural and cultural heritage and environmental
values.

4 Cater for population growth consistent with the objectives of the policy and provide a
range of settlement options located to enhance the economic, social and environmental
functions, while promoting quality and innovation in urban design and built form.

Protect agricultural land for its economic, landscape, tourism and social values.
Encourage a mix of compatible land uses while separating conflicting land uses.

Facilitate a robust, diverse and sustainable economy.

A A A K

Foster a sense of community and creativity for the benefit of all residents and visitors and
for future generations.

The Structure Plan area is identified under SPP 6.1 as being within an area of ‘Rural Landscape
Significance’, with Biddle Road identified as a ‘Travel Corridor within Rural Landscape Significance'.

In accordance with Policy PS3.6 of SPP 6.1,

In areas of Rural Landscape Significance, as identified in Figure 3, development or
change of use should protect the rural character of the land.

The proposed amendment to the Structure Plan is not considered to adversely impact the character
of the land, being consistent with the existing surrounding subdivision and development. The
proposed amendment also seeks to increase the Restrictive Covenant area on Lot 300, to provide
for greater protection of vegetation in the area.

Further, SPP 6.1 provides for a Land Use Strategy, in which the Structure Plan area is designated as
‘Rural-Residential'.

4 Policy LUS 1.24 of SPP 6.1 requires Rural-Residential development to be restricted to
those areas identified on the Land Use Strategy Plan. The Structure Plan is consistent
with this requirement.

4 Policy LUS 1.25 of SPP 6.1 provides that subdivision and development design that
facilitates the better use of land already committed for Rural-Residential development will
be encouraged, subject to the following criteria:

- Provision for clustered settlement;
- Provision for community-based activities and services;

- Provision for walking, cycling and possible future public transport;
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- Opportunities for local enterprise development such as limited small-scale tourism
development, including accommodation, attractions and cottage industries; and

- Suitability for small-scale intensive agriculture.

The existing approved Structure Plan and proposed amendment is considered to satisfy the above
criteria.

GOVERNMENT SEWERAGE POLICY (2019)

The proposed amendment to the Structure Plan seeks to facilitate the subdivision of Lots 220 and
300 in to seven Rural-Residential allotments. The future lots will not be serviced by reticulated
sewerage and therefore the disposal of wastewater will need to be considered and accommodated
on-site, in accordance with the requirements of the Government Sewerage Policy.

In accordance with the requirements of the Government Sewerage Policy, the Structure Plan
amendment is supported by a Site and Soil Evaluation, specific to Lots 220 and 300. The balance of
the Structure Plan area has already been subdivided and developed, with on-site waste water
disposal systems already in place.

The Site and Soil Evaluation was referred to the Department of Health for assessment, who advised
the proposed approach to development and waste water disposal was considered suitable and no
modifications to the Subdivision Concept were required.

Refer Section 2.2 of this Report for further information.

Refer Appendix 3 - Site and Soil Evaluation.
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SITE CONDITIONS AND CONSTRAINTS
BIODIVERSITY AND NATURAL AREA ASSETS

360 Environmental prepared an Environmental Opportunities, Constraints and Land Capability
Assessment for the Structure Plan area in 2007, as part of the original approved Structure Plan,
which informed the subdivision and development of the land. A Spring Flora Survey was also
undertaken by Arthur Weston Consulting Botanist in 2008.

The 360 Environmental assessment concluded:

Based on this assessment and current available information, it is deemed that there are
some environmental issues requiring further consideration during the planning and
development phases [recommending a flora and vegetation survey be undertaken].
However, environmental aspects of the site are considered manageable based on current
information.

On that basis, the Flora and Vegetation Survey was subsequently undertaken for the Structure
Plan area, concluding there were no Declared Rare Flora or Priority Flora identified on site.

The Environmental Assessment and Flora and Vegetation Survey did not raise any significant
environmental issues for Lots 220 and 300 beyond those already dealt with through the existing
Structure Plan and previous subdivision of the land, and are therefore considered to remain
relevant to the current proposal.

As a result of the previous environmental reporting, the following key environmental outcomes
were secured through the existing Structure Plan and subsequent subdivision of the land:

4 Protection of a large area of vegetation within Lot 300 in perpetuity through the inclusion
of a Restrictive Covenant on Title;

4 Designation of 30 metre effluent disposal setbacks along existing water courses. This also
included requirements for revegetation;

4 Designation of ‘building exclusion’ zones for vegetation protection; and

4 Designation of a 20 metre revegetation and landscape buffer along the interface with
Biddle Road, including a building setback requirement.

In addition to maintaining the above outcomes, the proposed Structure Plan amendment seeks to
increase the area within Lot 300 protected by a Restrictive Covenant, as identified on the amended
Structure Plan (Plan 1) and Subdivision Concept. This has been informally agreed with the
Department of Biodiversity, Conservation and Attractions, and will be formalised through the
subdivision process. The proposed Subdivision Concept also identifies additional areas for
revegetation, which are to be confirmed with the City of Busselton through the subdivision process.

A Kangaroo Management Plan and a Western Ringtail Possum Management Plan will also be
required to be prepared and implemented for the site, as a condition of Subdivision Approval.
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Refer Appendix 4 - Environmental Opportunities, Constraints and Land Capability Assessment
(2007).

Refer Appendix 5 - Spring Flora and Vegetation Survey (2008).

SITE AND SOIL EVALUATION

Notwithstanding the previous Land Capability Assessment undertaken for the site, which was
suitable to inform the previous subdivision of the land, Emerge Associates undertook a Site and
Soil Evaluation (SSE) for the proposed amendment area (Lots 220 and 300), in accordance with the
requirements of the more recently adopted Government Sewerage Policy (2019).

Reticulated sewerage will not be available within the site and therefore the disposal of wastewater
will need to be considered and accommodated on-site. In accordance with the requirements of
the Government Sewerage Policy (2019), where reticulated sewer is not available, any subdivision
and/or development of the land is required to be supported by a SSE to determine the
appropriate method for the treatment of wastewater and on-site effluent disposal.

In accordance with the Government Sewerage Policy, the SSE determines the capacity of the
proposed lots to contain sewerage on-site, guides the selection and sizing for treatment/on-site
sewerage management systems (including land application areas), identifies management and
monitoring options, and defines adequate on-site sewage management locations.

The SSE recommends the following wastewater management strategy for the amendment area:

4 All effluent disposal systems should be secondary treatment systems with nutrient
removal.

4 The preliminary sizes of land application areas sufficiently demonstrate there is adequate
area within building envelopes and the adjacent APZ. These should be revised based on
geotechnical investigations at the building envelope/disposal area scale.

4 Wherever possible, a minimum horizontal separation of 100 metres should be adopted
between the nearest streamline/drain and edge of effluent disposal areas located within
building envelope/ APZ.

4 Where is it not possible to achieve a 100 metre setback between the nearest
streamline/drain and the edge of effluent disposal areas, the effluent disposal area
should be located as far as practically possible from the nearest streamline/drain, within
the building envelope/APZ.

4 Utilise sand fill below effluent disposal areas and ATUs to maintain a minimum vertical
separation of 0.6 metres from the maximum groundwater level (which are assumed,
based on recorded soil profiles, to be at the surface) within low permeability soils. It is
acceptable for the depth of fill to be revised if site specific data regarding groundwater
can be provided and which supports a revised approach that complies with the separation
requirements of the Government Sewerage Policy and Australian Standard 1547: On-site
Domestic Wastewater Management.
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4 Ensuring appropriate installation, monitoring and maintenance of systems is undertaken.

The SSE concluded any part of the combined building envelope and APZ could potentially be
utilised for effluent disposal, subject to addressing the considerations provided in the SSE. The
use of secondary treatment systems to address treatment of effluent is also proposed to be
mandated across all lots.

The SSE investigations and management responses demonstrate the site is able to accommodate
the on-site treatment and application of wastewater from individual lots within the site, and that
this can be achieved in a way that mitigates potential risks to the receiving environment or the
public.

The SSE was submitted to the Department of Planning and referred to the Department of Health
for assessment in May 2021. The Department of Health subsequently advised the outcomes of
the SSE, based on the proposed Subdivision Concept, were deemed acceptable and no
modifications were required.

Refer Appendix 3 - Site and Soil Evaluation (2021).

Refer Figure 6 - Subdivision Concept.

TOPOGRAPHY

The topography of the amendment area is generally described as follows:

4 Lot 220 has an easterly aspect, and includes a permanent water body located in the
eastern portion of the lot. The existing elevation east of Balmoral Drive ranges from 110
metres Australian Height Datum (mAHD) in the southwest of the site to 94 mAHD in the
east. Slopes vary from approximately 6% to 13%.

4 Lot 300 slopes away from a central ridge line and has a south westerly and north easterly
aspect. The existing elevation ranges from 126 mAHD in the centre of the site to 116
mAHD towards the southwest and 104 mAHD towards the north east. Slopes range from
approximately 3% to 9%.

LANDFORM AND SOILS

Regional soil mapping was prepared across the Yallingup locality as part of the Geological Survey
of Western Australia (Leonard 1991). The mapping indicates six soil units occur within the site.
These include:

4 Silty Gravelly sand (Sgm2) described as ‘moderate brown to reddish brown, mottled,
fine- to coarse-grained quartz; trace feldspar, pisolitic gravels, variable silt content'.

4 Sand (S6) described as ‘light grey, fine- to coarse-grained, angular to sub-rounded quartz
with some feldspar; moderately sorted, lose'.

4 Laterite (LA1) described as ‘massive and cemented, occasionally vesicular, up to 4 metres
in thickness; overlies mottled and/or pallid clays, sometimes overlain by a ferruginous
gravel set in a clay-sand matrix'.
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4 Gravel (G2) described as ‘brown to reddish brown, ferruginous, pisolitic; occasionally
cemented in a clay-silt matrix, moderately sorted'".

4 Silty sandy gravels (Gsm2) described as ‘moderate brown, mottled, pisolitic gravels and
quartz; variable silt content, often thinly overlying gneiss (GN).

4 Gneiss (GN) described as ‘medium-grained mesocratic gneiss'.

The Sgm2 and S6 soil units are identified as occurring across the majority of Lot 300. The G2, Gsm2
and S6 soil units are the predominant soils within Lot 220.

ACID SUPLHATE SOILS

Regional Acid Sulphate Soil (ASS) risk mapping (DWER 2020) indicates the southwestern corner of
Lot 300 is classified as having a ‘moderate to low risk’ of ASS occurring within 3 metres of natural
soil surface, with the eastern portion of Lot 300 and the whole of Lot 220 classified as having no
risk of ASS occurring within 3 metres of the natural surface.

GROUNDWATER AND SURFACE WATER
GROUNDWATER

There is currently no publicly available regional groundwater levels or quality data available for the
site. However, groundwater characteristics were documented in the Report on Geotechnical
Investigations prepared for the Structure Plan area by Douglas Partners in 2009. These are
summarised below.

Free flowing groundwater was not encountered during the geotechnical investigation, however
groundwater seepage was observed in the majority of the test pit locations, and surface water
ponding was observed in some areas of the Structure Plan area. Some of the site experiences
surface saturation and in some cases inundation in winter, which is likely to be the result of localised
perched conditions and/or surface ponding of runoff.

SURFACE WATER

The amendment area comprises a number of existing surface water features, within the site and
immediate surrounds.

Lot 300 contains three earth dams within and surrounding the site; one located in the southwestern
corner, one on the northern boundary of the lot, and one in the north-eastern corner, dissected by
Balmoral Drive. The north-eastern corner feature is also evident within Lot 220. The dams are used
to provide drainage functions and potentially for some minor agricultural purposes.

Lot 220 contains a series of water features including water storage dams and streamlines/drains.
Dams are located on the western boundary and in the centre of the site. There are three
streamlines/drains crossing Lot 300, flowing in a generally easterly direction towards the centre of
the site. The main (central) water dam is used for general agricultural purposes and continues
flowing further downstream of the site to the east. The central dam is also utilised for fire-fighting
purposes, with existing access easements and pump infrastructure in place.
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Post-development modelling was undertaken by GHD in 2009, which concluded the majority of Lots
220 and 300 will not be subject to inundation in a 10% AEP event, and are not be considered to be
flood prone.

WETLANDS

There are no mapped wetlands within the Structure Plan area or immediate surrounds.

BUSHFIRE HAZARD

The Structure Plan area is identified as being Bushfire Prone, in accordance with the Department
of Fire and Emergency Services mapping. Consequently, the provisions of State Planning Policy 3.7:
Planning in Bushfire Prone Areas (SPP 3.7) and associated Guidelines for Planning in Bushfire Prone
Areas (The Guidelines) are applicable to the land.

In accordance with the requirements of SPP 3.7, the existing Structure Plan is supported by an
approved Bushfire Management Plan. An updated Bushfire Management Plan has also been
prepared in support of the proposed Structure Plan amendment for Lots 300 and 220, provided at
Appendix 2.

The Subdivision Concept, provided at Figure 6, identifies building envelopes with associated Asset
Protection Zones, located and sized based on the required separation distances to achieve a
Bushfire Attack Level Rating of 29 or below. These were informed by the vegetation type and the
slope of the land relevant to the proposed lots.

As identified in the Bushfire Management Plan, the site contains Class A Forest, Class B Woodland
and Class D Scrub, all of which constitute an ‘Extreme’ Bushfire Hazard Level (BHL). These areas
are typically surrounded by areas of Class G Grassland, previously cleared for grazing, and classified
as having a ‘Moderate’ BHL.

The Extreme and Moderate BHL's identified in the Bushfire Management Plan are not considered
to be an impediment to the proposed subdivision and development of the land, subject to
compliance with the hazard mitigation strategies detailed in the Bushfire Management Plan. The
hazard mitigation strategies are identified as ‘Acceptable Solutions’, as described in the Guidelines.

These Acceptable Solutions, combined with longer-term fuel management strategies for the
retained native vegetation, will reduce potential bushfire hazards across the site and will ensure
the development conforms to all relevant policies and standards for the safety of residents, as
required by SPP 3.7 and the corresponding Guidelines.

The Bushfire Management Plan therefore concludes the subdivision of the land, as proposed by
the Structure Plan amendment, is capable of satisfying the requirements of SPP 3.7 and the
associated Guidelines, with all building envelopes achieving a Bushfire Attack Level Rating of 29 or
below.

Refer Appendix 2 - Bushfire Management Plan (Lots 300 and 220).

HERITAGE

The Structure Plan area does not contain any sites of European or Aboriginal heritage significance.
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LAND USE AND SUBDIVISION REQUIREMENTS
LAND USE

The proposed Structure Plan amendment seeks to facilitate the further subdivision of Lots 220
and 300 in to seven (7) Rural-Residential allotments. No changes are proposed to the balance of
the Structure Plan area. A Subdivision Concept for the amendment area is provided at Figure 6.

The proposed subdivision of the land seeks to create a form of subdivision and pattern of
development consistent with the surrounding locality, with proposed lot sizes ranging from
approximately 1.39 to 17.55 hectares. The subdivision layout has consideration for the retention
of vegetation, bushfire management responses, and access requirements.

ADDITIONAL USE PROVISIONS

Lot 220 has an existing ‘Additional Use (A75) zoning over the land. The Additional Use zoning
permits the development of up to six chalets, providing a variety of accommodation options to a
maximum combined floor area of 900m? and reflecting a rural tourist character. Similarly, Lot 300
has an existing Additional Use (A76) zoning permitting the development of up to nine chalets, to a
maximum combined floor area of 1350m? The further subdivision of Lots 220 and 300, as
proposed by this Structure Plan amendment, will render the existing Additional Use zonings
redundant.

DEVELOPMENT REQUIREMENTS

The development requirements identified under the existing Structure Plan are proposed to be
retained as part of this amendment request. These requirements include:

4 No fencing is to be permitted along creek lines, or within remnant bushland, building
exclusion zones and strategic firebreak locations.

4 The existing Restrictive Covenant on Lot 300 is to be extended in accordance with the
Structure Plan map and Subdivision Concept Plan.

4 Covenants and restrictions existing on Certificates of Title are to be transferred
accordingly through the subdivision process.

4 The Structure Plan is to be read in conjunction with both a Western Ringtail Possum
Mitigation Plan and a Western Grey Kangaroo Management Plan, to be prepared and
implemented as a condition of Subdivision Approval, to the satisfaction of the City of
Busselton and the Department of Biodiversity, Conservation and Attractions.

4 No development or clearing shall occur within the Building Exclusion areas, Effluent
Disposal Setbacks, or the Revegetation and Landscape Buffer areas, as identified on the
Structure Plan map.

4 The Structure Plan shall be read in conjunction with an approved Bushfire Management
Plan.
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4 All subdivision and development is subject to compliance with an approved Bushfire
Management Plan.

4 Landowners are responsible for the ongoing implementation and maintenance
requirements set out under an approved Bushfire Management Plan, to the satisfaction
of the City of Busselton and the Department of Fire and Emergency Services.

4 All residential development shall be contained within an approved Building Envelope, as
indicatively identified on the Subdivision Concept Plan and to be confirmed on an
Approved Plan of Subdivision.

4 On-site wastewater disposal is to be in accordance with the recommendations set out
under the Site and Soil Evaluation, and subject to requirements of the City of Busselton.

4 Lots are to be serviced by underground power at the time of subdivision.

MOVEMENT NETWORKS

No modifications to the existing road network are required as a result of the proposed
amendment to the Structure Plan.

Additional crossovers will be required to facilitate the proposed additional lots. It is considered
the additional crossovers will not have any significant impact on the surrounding road network.

WATER MANAGEMENT

A Local Water Management Strategy (LWMS) was prepared by GHD (2009) to support the existing
Structure Plan and previous subdivision of the land. The LWMS was prepared in accordance with
the WAPC's Better Urban Water Management (2008) document and describes the overarching water
management context and strategy for the Structure Plan area. A copy of the approved LWMS is
provided at Appendix 6.

The LWMS adopted the following stormwater management strategy:

A 1 Year ARl Event (First 15mm):
- Roofs will be connected to rainwater tanks, soakwells and sub-soil drainage.

- Road runoff will be infiltrated as close to the source as practical using water
sensitive urban design (WSUD) measures such as infiltration devices including
infiltration basins/swales and soak wells.

4 5Year ARI Event (20% AEP):
- Will be collected and conveyed in swales.

- Where swales and drains discharge to waterways and basins, the banks of the
waterway or basin will be stabilised to prevent scouring.

A 100 Year ARI Event (5% AEP):
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- Events greater than the 5-year ARI event will be conveyed away from the
development along roads.

To ensure the existing groundwater quality is maintained, the quality of the stormwater infiltration
to groundwater will be maximised through:

4 Adopting a treatment tarin approach to runoff, through the use of water sensitive urban
design and best management practices, such as permeable pavements, buffer strips,
swales, rain gardens, biofiltration pockets, median swales, gross pollutant traps, and
infiltration basins;

4 Xeriscaping to avoid the use of fertilisers;
4 Installation of ATU's, where appropriate; and
4 Recommending a maintenance plan for the upkeep of the treatment train.

Managing water quality can be divided in to two categories: structural measures and non-structural
measures.

4 Structural measures involves the adoption of water sensitive urban design and best
management practices which promote retention, infiltration and treatment of events up
to the 1-year ARI events. Key water sensitive urban design measures include biofiltration
pockets and vegetated median swales.

4 Non-structural measures include:
- Nutrient control and landscaping;
- Sediment and litter control and construction management; and
- Community awareness and education.

The existing LWMS is considered to remain relevant for the proposed Structure Plan amendment,
with an Urban Water Management Plan to be prepared and implemented at the time of subdivision.

Refer Appendix 6 - Approved Local Water Management Strategy.

SERVICING
WATER

Potable water supply is currently provided via capture roof runoff and storage in domestic rain
water tanks. This practice is not proposed to be modified as part of the proposed Structure Plan
amendment and subsequent subdivision and development of the land.

WASTEWATER DISPOSAL

Reticulated sewer is not currently available to the Structure Plan area or surrounds. Wastewater
disposal for each lot will be via on-site effluent disposal systems.

Existing lots within the Structure Plan area utilise ‘Alternative Treatment Units', constructed and
maintained by each individual landowner.
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The proposed lots within the amendment area will also utilise ‘Alternative Treatment Units/,
constructed and maintained by each individual landowner in accordance with the
recommendations of the Site and Soil Evaluation prepared for the site, as detailed under Section
2.2 of this report. The Site and Soil Evaluation confirms each of the proposed lots is capable of
disposing wastewater on site within the designated building envelope and associated asset
protection zone.

POWER

There is an existing underground power supply available within the Structure Plan area. This will
be extended to service the proposed additional lots within Lots 220 and 300.

GAS

Reticulated gas services are not currently available to the Structure Plan area. Provision of
reticulated gas to the amendment area is not proposed.

TELECOMMUNICATIONS

Telstra services are currently available within the Structure Plan area. The existing services will be
extended to service the proposed additional lots within Lot 220 and 300.

ROADS

The Amendment area is currently accessed by Kinross Loop, Balmoral Drive, Berwick Place and
Hebrides Close. All of these roads are sealed, constructed and gazetted public roads. No new roads
are proposed as part of this proposal.
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REGISTER NUMBER

220/DP68461

DUPLICATE DATE DUPLICATE ISSUED
EDITION

WESTERN AUSTRALIA 2 16/5/2012
RECORD OF CERTIFICATE OF TITLE 2768 120

UNDER THE TRANSFER OF LAND ACT 1893
The person described in the first schedule is the registered proprietor of an estate in fee simple in the land described below subject to the

reservations, conditions and depth limit contained in the original grant (if a grant issued) and to the limitations, interests, encumbrances and
notifications shown in the second schedule.

"BGRobe s

REGISTRAR OF TITLES

LAND DESCRIPTION:
LOT 220 ON DEPOSITED PLAN 68461

REGISTERED PROPRIETOR:
(FIRST SCHEDULE)

LAKEVIEW CORPORATION PTY LTD OF CARE OF UTOPIA CA PTY LTD, SUITE 13, 431 ROBERTS ROAD,
SUBIACO
(AF L604343 ) REGISTERED 20/4/2011

LIMITATIONS, INTERESTS, ENCUMBRANCES AND NOTIFICATIONS:
(SECOND SCHEDULE)

1. EASEMENT BURDEN CREATED UNDER SECTION 167 P. & D. ACT FOR DRAINAGE PURPOSES TO LOCAL
AUTHORITY - SEE DEPOSITED PLAN 68461 AS CREATED ON SURVEY STRATA PLAN 35452
2. *L604341 NOTIFICATION CONTAINS FACTORS AFFECTING THE WITHIN LAND. LODGED 20/4/2011.
*L604342 NOTIFICATION SECTION 165 PLANNING & DEVELOPMENT ACT 2005 LODGED 20/4/2011.
4. Le604344 EASEMENT TO SHIRE OF BUSSELTON FOR FIRE EMERGENCY PURPOSES SEE SKETCH ON
DEPOSITED PLAN 68462 REGISTERED 4/5/2011.

W

Warning: A current search of the sketch of the land should be obtained where detail of position, dimensions or area of the lot is required.
* Any entries preceded by an asterisk may not appear on the current edition of the duplicate certificate of title.
Lot as described in the land description may be a lot or location.

END OF CERTIFICATE OF TITLE

STATEMENTS:

The statements set out below are not intended to be nor should they be relied on as substitutes for inspection of the land
and the relevant documents or for local government, legal, surveying or other professional advice.

SKETCH OF LAND: DP68461
PREVIOUS TITLE: 2768-20
PROPERTY STREET ADDRESS: NO STREET ADDRESS INFORMATION AVAILABLE.

LOCAL GOVERNMENT AUTHORITY: CITY OF BUSSELTON

NOTE 1: 1398462 SECTION 138D TLA APPLIES TO CAVEAT G361221
NOTE 2: J200270 SECTION 138D TLA APPLIES TO CAVEAT G361221
NOTE 3: J200271 SECTION 138D TLA APPLIES TO CAVEAT 1421254
NOTE 4: J332928 SECTION 138D TLA APPLIES TO CAVEAT J168682

END OF PAGE 1 - CONTINUED OVER

LANDGATE COPY OF ORIGINAL NOT TO SCALE 31/08/2021 11:30 AM Request number: 62485277 Landgate

www.landgate.wa.gov.au



RECORD OF CERTIFICATE OF TITLE

REGISTER NUMBER: 220/DP68461 VOLUME/FOLIO: 2768-120

NOTE 5: J332929 SECTION 138D TLA APPLIES TO CAVEAT J248558
NOTE 6: J332930 SECTION 138D TLA APPLIES TO CAVEAT J171689
NOTE 7: J332931 SECTION 138D TLA APPLIES TO CAVEAT J168681
NOTE 8&: J623389 SECTION 138D TLA APPLIES TO CAVEAT J168683
NOTE 9: 1652643 SECTION 138D TLA APPLIES TO CAVEAT J168680

LANDGATE COPY OF ORIGINAL NOT TO SCALE 31/08/2021 11:30 AM Request number: 62485277

PAGE 2
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REGISTER NUMBER

300/DP69779

DUPLICATE DATE DUPLICATE ISSUED
EDITION

WESTERN AUSTRALIA 1 16/4/2013
RECORD OF CERTIFICATE OF TITLE 280 93

UNDER THE TRANSFER OF LAND ACT 1893

The person described in the first schedule is the registered proprietor of an estate in fee simple in the land described below subject to the
reservations, conditions and depth limit contained in the original grant (if a grant issued) and to the limitations, interests, encumbrances and

notifications shown in the second schedule. &J

REGISTRAR OF TITLES

LAND DESCRIPTION:
LOT 300 ON DEPOSITED PLAN 69779

REGISTERED PROPRIETOR:
(FIRST SCHEDULE)

VISIGOTH HOLDINGS PTY LTD OF CARE OF UTOPIA CPA PTY LTD, SUITE 13,431 ROBERTS ROAD, SUBIACO
(AF M232421) REGISTERED 5/4/2013

LIMITATIONS, INTERESTS, ENCUMBRANCES AND NOTIFICATIONS:
(SECOND SCHEDULE)

1. EASEMENT BURDEN CREATED UNDER SECTION 167 P. & D. ACT FOR DRAINAGE PURPOSES TO LOCAL
AUTHORITY - SEE DEPOSITED PLAN 69779 AS CREATED ON SURVEY STRATA PLAN 35452
2. COVENANT BURDEN CREATED UNDER SECTION 150 P&D ACT TO SHIRE OF BUSSELTON SEE DEPOSITED
PLAN 69779 AS CREATED ON SURVEY STRATA PLAN 35452
3. Le04346 RESTRICTIVE COVENANT TO CONSERVATION AND LAND MANAGEMENT EXECUTIVE
BODY AS TO PORTION ONLY SEE SKETCH ON DEPOSITED PLAN 69779 REGISTERED 4/5/2011.
4. L604345 EASEMENT TO SHIRE OF BUSSELTON FOR RIGHT OF CARRIAGEWAY PURPOSES SEE
DEPOSITED PLAN 69779 REGISTERED 4/5/2011.
5. *M232422 NOTIFICATION SECTION 165 PLANNING & DEVELOPMENT ACT 2005 LODGED 5/4/2013.
6. *M232423 NOTIFICATION CONTAINS FACTORS AFFECTING THE WITHIN LAND. LODGED 5/4/2013.

Warning: A current search of the sketch of the land should be obtained where detail of position, dimensions or area of the lot is required.
* Any entries preceded by an asterisk may not appear on the current edition of the duplicate certificate of title.
Lot as described in the land description may be a lot or location.

END OF CERTIFICATE OF TITLE

STATEMENTS:

The statements set out below are not intended to be nor should they be relied on as substitutes for inspection of the land
and the relevant documents or for local government, legal, surveying or other professional advice.

SKETCH OF LAND: DP69779
PREVIOUS TITLE: 2768-163
PROPERTY STREET ADDRESS: 43 HEBRIDES CL, QUINDALUP.

LOCAL GOVERNMENT AUTHORITY: CITY OF BUSSELTON

NOTE 1: 1398462 SECTION 138D TLA APPLIES TO CAVEAT G361221

END OF PAGE 1 - CONTINUED OVER

LANDGATE COPY OF ORIGINAL NOT TO SCALE 28/04/2020 11:36 AM Request number: 60535388 Landgate

www.landgate.wa.gov.au



RECORD OF CERTIFICATE OF TITLE

REGISTER NUMBER: 300/DP69779 VOLUME/FOLIO: 2810-93
NOTE 2: J200270 SECTION 138D TLA APPLIES TO CAVEAT G361221
NOTE 3: J200271 SECTION 138D TLA APPLIES TO CAVEAT 1421254
NOTE 4: J332928 SECTION 138D TLA APPLIES TO CAVEAT J168682
NOTE 5: J332929 SECTION 138D TLA APPLIES TO CAVEAT J248558
NOTE 6: J332930 SECTION 138D TLA APPLIES TO CAVEAT J171689
NOTE 7: J332931 SECTION 138D TLA APPLIES TO CAVEAT J168681
NOTE 8&: J623389 SECTION 138D TLA APPLIES TO CAVEAT J168683
NOTE 9: 1652643 SECTION 138D TLA APPLIES TO CAVEAT J168680

LANDGATE COPY OF ORIGINAL NOT TO SCALE 28/04/2020 11:36 AM Request number: 60535388
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Site address: Lot 220 Balmoral Dve and Lot 300 Kinross Loop, Quindalup, WA 6281

Site visit: Yes @ No |:|

Date of site visit (if applicable): Day |11th Month |October

Report author or reviewer: Dr David Deeley

WA BPAD accreditation level (please circle):

Year 2019

Not accredited |:| Level 1 BAL assessor |:| Level 2 practitioner El Level 3 practitioner D

If accredited please provide the following.

BPAD accreditation number: 37575 Accreditation expiry: Month | September

Bushfire management plan version number: | vso
Bushfire management plan date: Day | 25th Month |January

Client/business name: | Churchlands Holdings Pty Ltd

Year

Year

2022

2022

Has the BAL been calculated by a method other than method 1 as outlined in AS3959

(tick no if AS3959 method 1 has been used to calculate the BAL)? 0
Have any of the bushfire protection criteria elements been addressed through the use of a

performance principle (tick no if only acceptable solutions have been used to address all of the [
bushfire protection criteria elements)?

Is the proposal any of the following (see )2

Unavoidable development (in BAL-40 or BAL-FZ) [l
Strategic planning proposal (including rezoning applications) 0]
High risk land-use ]
Vulnerable land-use ]

None of the above El

Note: Only if one (or more) of the above answers in the tables is yes should the decision maker (e.g. local government

or the WAPC) refer the proposal to DFES for comment.

Why has it been given one of the above listed classifications (E.g. Considered vulnerable land-use as the

development is for accommodation of the elderly, etc.)2

The information provided within this bushfire management plan to the best of my knowledge is tfrue and correct:

Signature of report author

or reviewer Date

25/01/2022



http://www.planning.wa.gov.au/dop_pub_pdf/SPP_3.7_Planning_in_Bushfire_Prone_Areas.pdf

Bushfire Management Plan — Complex Development Application

Property address: Lot 220 Balmoral Dve and Lot 300 Kinross Loop, Quindalup, WA 6281
Parent Lot size: Lot 220 is 11.61 ha, Lot 300 is 22.21 ha

Landowner: Churchlands Holdings Pty Ltd

Prepared by: Dr David Deeley

Document control
Client: Churchlands Holdings Pty Ltd

Report version Purpose Author_lre\{iewer ar_Id Date submitted
accreditation details

Lot 220 V1.1 Internal review Brian O’Hehir 30/01/2017
Lot 220 V1.2 Submission to client Greg Voigt 15/02/2017
Lot 220 V1.3 Submission to City - Edits Greg Voigt 22/10/2017
Lot 220 V2.1 Submission to client - Edits Greg Voigt 26/02/2018
Lot 220 V2.2 Internal review Greg Voigt 07/03/2018
Lot 220 V2.3 Internal review Greg Voigt 15/03/2018
Lot 220 V2.4 Submission to client - Edits Greg Voigt 16/03/2018
Lot 220 V2.5 Submission to City/DFES Greg Voigt 01/07/2019
Lot 300 V1.0 Internal review Brian O’Hehir 8/02/2017
Lot 300 V1.2 Submission to client Brian O’Hehir 16/02/2017
Lot 300 V2.0 Edits Internal review Greg Voigt 26/02/2018
Lot 300 V2.1 Edits Submission to client Greg Voigt 16/03/2018
Lot 300 V2.2 Submission to City/DFES Greg Voigt 01/07/2019
Lots 220, 300 V3.0 | Client review David Deeley Level 2 10/09/2020
Lots 220, 300 V3.1 | Client review David Deeley Level 2 29/09/2020
Lots 220, 300 V3.2 | Submission Client, City/DFES David Deeley Level 2 06/10/2020
Lots 220, 300 V4.0 | City/WAPC/DFES comments David Deeley Level 2 03/09/2021
Lots 220, 300 V4.1 | Client comments David Deeley Level 2 07/09/2021
Lots 220, 300 V5.0 | Lot 5 DPLH amendments David Deeley Level 2 25/01/2022

| hereby declare that | am a BPAD Y
Accredited bushfire practitioner.

Accreditation No. 37575

Signature Ay

Date 25/01/2022

Disclaimer

The recommendations and measures contained in this assessment report are based on the requirements of the Australian Standards 3959 —
Building in Bushfire prone Areas, WAPC / DFES Guidelines for Building in Bushfire Prone areas (State Planning Policy 3.7) and CSIRQ’s research
into Bushfire behaviour. These are considered the minimum standards required to balance the protection of the proposed dwelling and
occupants with the aesthetic and environmental conditions required by local, state and federal government authorities. They DO NOT guarantee
that a building will not be destroyed or damaged by a bushfire. All surveys and forecasts, projections and recommendations made in this
assessment report and associated with this proposed dwelling are made in good faith on the basis of the information available to the fire
protection consultant at the time of assessment. The achievement of the level of implementation of fire precautions will depend amongst other
things on actions of the landowner or occupiers of the land, over which the fire protection consultant has no control. Notwithstanding anything
contained within, the fire consultant/s or local government authority will not, except as the law may require, be liable for any loss or other
consequences (whether or not due to negligence of the fire consultant/s and the local government authority, their servants or agents) arising
out of the services rendered by the fire consultant/s or local government authority.
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Bushfire Management Plan — Complex Development Application

Executive Summary

The proposal is to subdivide two larger Lots to create a total of 7 smaller Lots. Parent Lot 220 Balmoral Drive
which is 11.61 ha in size, will on subdivision produce 3 smaller Lots ranging in size from 2.11 to 6.64 ha.
Parent Lot 300 Kinross Loop which is 22.21 ha in size, will produce 3 smaller Lots ranging from 1.38 to 17.55
ha. An unavoidable 8m wide battle-axe leg with reciprocal rights is provided for two Lots within Parent Lot

330 as agreed with the WAPC.

The original native vegetation covering extensive areas on both Parent Lots is of conservation significance
and restrictive covenants as building exclusion zones and gulley buffer protection zones have been specified

for parts of the subject Lots in order to protect the vegetation and water quality emanating from the site.

Buildings envelopes of from 1,200 — 1,500 m? have been designed into the landscape, with Asset Protection
Zones (APZs), surrounding them such that with APZ vegetation treatment to the WAPC’s Schedule 1 in
perpetuity, the entire building envelope in every instance can achieve a rating of BAL-29. This is consistent

with the requirements of State Planning Policy (SPP) 3.7.

Information has been provided in this BMP which describes the potential bushfire hazards for the subject

area and recommends a series of bushfire management methods to mitigate the risks.

The site contains Class A Forest, Class B Woodland and Class D Scrub all of which constitute an ‘Extreme’
Bushfire Hazard Level (BHL). Areas of Class G Grassland that have previously been cleared for grazing,

surround the predominant vegetation and which have a ‘Moderate’ BHL.

The Extreme and Moderate BHLs identified in this assessment are not seen as an impediment to the
proposed development within the site and a number of hazard mitigation strategies have been identified as
Acceptable Solutions described in the WAPC’s Guidelines for Planning in Bushfire Prone Areas (Version 1.3
Dec 2017). These Acceptable Solutions along with longer-term fuel management strategies for the retained
native vegetation, will reduce potential bushfire hazards across the development area and ensure

owner/occupier safety.

This version 4.0 of the BMP document incorporates comments from The City, the WAPC and DFES.
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Section 1: Proposal Details

The subject lots are located upland on modest, undulating slopes east of Balmoral Drive (Figure 1). The
subject area is bisected by 3 intermittent creek systems that support some riparian vegetation. All the
proposed lots on Parent Lot 220, fall gently towards the dam. All proposed Lots on Parent Lot 300 slope
gently to the southwest. Grasslands throughout are well managed and frequently grazed by native animals
and consequently little fuel (dry grass) remains.

The two Parent Lots are surrounded by land that has been subdivided over time into lifestyle lots and small
holdings. Lot 34 to the west has recently had a structure plan approved (March 2019) for further
subdivision. Many of the lots contain managed grassland that is kept in a low-fuel condition by livestock,
native grazing animals or mechanical means. The landscape is characterised by islands of remnant
vegetation, dams and quality residences, many of which are absentee holdings (Figure 2). Some lands are
still assigned to agricultural / viticultural production, however these are in the minority.

The proposal is to subdivide two Lots to create a total of 7 smaller Lots (Appendix 2). Parent Lot 220
Balmoral Drive which is 11.61 ha in size, will on subdivision produce 3 smaller Lots ranging in size from 2.11
to 6.64 ha. Parent Lot 300 Kinross Loop which is 22.21 ha in size, will produce 3 smaller Lots ranging from
1.38 to 17.55 ha. An unavoidable 8 m wide battle-axe leg with reciprocal rights is provided for two Lots
within Parent Lot 330 as agreed with the WAPC.

There are no buildings currently located on Lots 220 or 300, although Lot 220 is surrounded by high value
homes in all directions, within 150 m of the lot. There was also a ‘pad mount’ transformer (Western Power)
on the Balmoral Road reserve, adjacent to the proposed Lot 8, but not part of Lot 8.

At the time of the field survey, there were 3 dwellings to the north of Lot 300, located on lots 261, 262 and
265, and 5 dwellings to the east located on lots 256, 257, 258, 259 and 260. Immediately south of Lot 300,
there is a dwellings on lot 301. There are no established dwellings immediately west of lot 300 but
construction of new dwellings is imminent, and there is one dwelling each on lot 35 and 36 to the north-
west of the Lot 300. Lot 220 has modest areas of remnant vegetation which have been identified as
‘building exclusion areas and Gully protection areas’ as per the existing approved structure plan, and
shown in the concept plan (Appendix 2). These are valued vegetation remnants for wildlife habitat and
contribute to local view sheds and the overall landscape values of the precinct.

Lot 300 has a significant area of remnant vegetation which has largely been identified as a ‘building
exclusion area’ as per the existing approved structure plan, and shown in the concept plan Appendix 2).
This vegetation remnant has value as habitat for native fauna and contributes to the view-shed and
landscape values of the precinct.

The ‘Acceptable Solutions’ described in this BMP will ensure the development conforms to all relevant
policies and standards for the safety of guests, as required by SPP 3.7 and the WAPC Guidelines?.

This BMP document and the recommendations contained within it are aligned to the following;
e Consistency with SPP 3.7 and the planning requirements for local government;
o Identification of bushfire risks using vegetation types and slopes as in AS3959:2018;
o Identification of bushfire risk mitigation measures as acceptable solutions within SPP 3.7,

e Allocation of responsibilities to persons / entities for the implementation of recommendations and
management measures;

e Compliance with the City of Busselton’s Fire Hazard Reduction Notice.

L WAPC (2017) Guidelines for Planning in Bushfire Prone Areas v1.3, Dec 2017.
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Section 2: Environmental Considerations

A site survey identified two (2) distinct vegetation types across the subject site. Both are remnant
assemblages of once continuous native vegetation, and some areas have been parkland cleared for grazing.
The vegetation types identified included Forest 03, Woodland 05 and areas of Scrub 14 adjacent to the
large dam on Parent Lot 220. The Forest and Woodland vegetation covering much of the site had
moderate fuel levels, though fuel loads increased in the riparian zones.

The principle species include Marri (Corymbia calophylla,) and WA Peppermint (Agonis flexuosa). The
parkland-cleared Woodland areas are largely devoid of native understory and are primarily covered in
pasture grasses. The Forest areas have some remnant understory consisting primarily of grass trees
(Xanthorrhoea preisii).

Subsection 2.1: Native Vegetation — modification and clearing

Administrative classifications

e This selected area is within the following IBRA 7.1 Sub-regions. Region / Sub-region(Sub-region code): Jarrah
Forest / Southern Jarrah Forest(JAF02) - 92.99 ha

o The selected area is within 250 m of the following axis lines (ID listed): 88, 63

Flora

e The selected area retains native vegetation representative of the following Beard vegetation associations by
IBRA 7.1 subregion (IBRA Subregion(Code) : Beard Association - approximate area in hectares): Southern
Jarrah Forest(JAF02) : 3 : Medium forest; jarrah-marri - 18.38 ha, Southern Jarrah Forest(JAF02) : 1000 :

Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree (Melaleuca spp.) - 7.03
ha

e The selected area retains native vegetation representative of the following vegetation complexes
(approximate area in hectares): Cowaramup, Cd (c) 7.34 ha, Cowaramup, C2 (b, c) 8.33 ha, Cowaramup, Cw2
(a, b, c) 0.53 ha, Metricup, Mv (a, c) 9.21 ha

There is a requirement to treat the APZ areas and the building envelopes to the specifications of Schedule 1
of the WAPC’s Guidelines! or where dwellings are to be sited, thinning of vegetation. This level of
vegetation treatment is considered modest in scale compared to the large areas of native vegetation being
retained and protected by the form of development, and the implementation of a restrictive covenant area
on Lot 1 and building exclusions zones on other lots.

In conclusion, the conservation values of the flora and fauna are unlikely to be adversely impacted by the
proposed development.

Subsection 2.2: Re-vegetation/Landscape Plans

Any revegetation or landscaping within the APZs will be to the specifications of Schedule 1 (Appendix 1).
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Section 3: Bushfire Assessment Results

A number of site visits have been made to the subject Lots by Working on Fire Planning (now BushFire
Works) accredited Practitioners. Photo points were established, and vegetation assessments were
undertaken. Visit dates included the 7t February 2017, 15t February 2017, 2" October 2017, 13t
February 2018, 10t™ October 2019 and the 11* October 2019. Additional photos were provided by the
client taken on the 22" April 2020 and the 25™ May 2020. There have been no appreciable changes in the
classification or the density or distribution of the retained native vegetation observed at any of the visit
dates. A selection of the most representative photo points is presented in Figure 2.

Subsection 3.1: Assessment Inputs

During the various site visits, in addition to the vegetation assessments, slopes were measured using range
finders and a surveyor’s staff, and these were augmented by comparison with DAFWA 2 m contours. The
DAFWA 2 m contours and dominant downslopes are shown in Figure 1.

The existing vegetation observed on site was classified according to the methodology specified in
AS3959:2018 (Figure 3).

Subsection 3.2: Assessment outputs

Required separation distances to achieve <BAL-29 for all elevations of the building envelopes were
determined from AS3959:2018’s Table 2.5 for Western Australia’s regime of FDIs of 80. These were
informed by the vegetation type and the slope under each vegetation plot.

A post-development distribution of vegetation across the site was created by thinning classified vegetation
from within the envelopes and APZs for each proposed Lot (Figure 4).

A post-development BAL contour analysis (Figure 5), confirmed that all building envelopes achieved a
rating of <BAL-29 for all elevations of each envelope. Figures 6-9 show close-up versions of the BAL
contour analysis. Separation distances for the APZs are shown on the site plan at Appendix 2.

The achievement of <BAL-29 as specified in SPP3.7 is demonstrated with minimum possible disturbance of
the retained vegetation.
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Figure 1 Location, Parent Lot bouhdaries, Lots, Envelopes and 2 m contours
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Figure 6 BAL contours close-up after development Lot 1
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Figure 8 BAL contours close-up after development — Lots 5, 6
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Section 4: Identification of bushfire hazard issues

A BHL assessment (Figure 10), confirms the ‘Extreme’ hazard levels within and adjoining the subject Lots
caused in most part by the extensive stands of original Class A Forest and Class B Woodland. The ‘yellow’
or ‘Moderate’ BHL areas are associated with previously-cleared unmanaged Class G Grassland.

A broader assessment of the regional extent of the original vegetation that constitutes a regional-scale
‘Extreme’ bushfire hazard can be clearly seen in Figure 10.

Because of the distribution of available fuel loads and people living and passing through the area in all
directions surrounding the subject Lots constituting possible ignition points, it is possible that under
extreme conditions, bushfires in the region have the potential to threaten from all sides.

Balanced against the widely distributed bushfire hazards, the mosaic of cleared Class G Grassland dotted
throughout the landscape and the extensive network of public roads, tracks and fire breaks provide a
measure of confidence that successful suppression efforts are theoretically possible, so long as any
threatening bushfires are detected early in their cycles of formation and spread.

While the regional-scale BHL ratings of this nature are cause for concern, they are not considered an
impediment to the proposed development. Modest increases in the population of owner-occupiers in
these types of larger-lot developments with significant areas of retained native vegetation, have the
potential to increase the level of bushfire surveillance and membership of volunteer fire brigades. This can
enhance those participating in mitigation efforts, community education about bushfire hygiene generally
and in the worst-case, of more effective early suppression.

Proposed Lots 1 to 4 within Parent Lot 300

Proposed Lots 1 to 4 are located within Parent Lot 300 and building envelopes of from 1,250 to 1,500 m?
have been identified. The main bushfire hazard for Lots 1 — 4 is associated with Forest and Woodland
(Extreme BHL), and to a lesser degree from Grassland (Moderate BHL). APZs have been determined that
minimise removal of retained vegetation while achieving a rating of <BAL-29 for all envelopes (Figure 6, 7).

A ~20 m wide strip of Class A Forest along the western boundary of Parent Lot 300 is downslope >0-<5°,
and as such necessitated a 27 m APZ separation on the western margin of Lots 2 — 4. The large area of
retained Class A Forest running through the centre of Lot 300 is flat land or upslope for Lots 1 — 4, and thus
necessitated a 21 m APZ separation on those Lot elevations adjacent to it. Class G Grassland areas have
been nominated a minimum 9 m separation regardless of whether they were on flat land or downslope >0-
<5°. There is no incursion into the building exclusion zone for any of these Lots.

Proposed Lots 5 to 7 within Parent Lot 220

Proposed Lots 5 — 7 are located within Parent Lot 220 and building envelopes of from 1,250 to 1,359 m?
have been identified. The main bushfire hazard for Lots 5 — 7 is associated with Forest Woodland and
Scrub (Extreme BHL), and to a lesser degree from Grassland (Moderate BHL). APZs have been determined

that minimise removal of retained vegetation while achieving a rating of <BAL-29 for all envelopes (Figures
8,9).

An area of Class A Forest that is NE and downslope >0-<5° from Lot 5, necessitated a 27 m APZ separation
on the N and NE margin of this Lot. There was a modest incursion of the NE margin of the APZ into the
building exclusion zone, but the envelope where all building is to be contained, is clear of this restriction.
Lot 6 has Woodland on flat land to the SW requiring a 14 m APZ separation and Grassland with a 9 m APZ
separation to the N. Lot 7 has Class A Forest downslope >0-<5°, on its E elevation and as such necessitated
a 27 m APZ separation.
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Figure 10 Bushfire hazard level (BHL) assessment showing surrounding areas of original vegetation
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Section 5: Assessment against the Bushfire Protection Criteria

Subsection 5.1: Compliance

lead to 2 separation destinations.

This meets the intent of Element A3.1

A3.2 Public road. N/A
There are no public roads proposed
A3.3 Cul-de-sac (including a dead-end-road) N/A

A3.4 Battle-axe Lots.

Proposed Lots 2 and 3 are proposed to be accessed via a
single 8 metre wide battle-axe access leg, in a reciprocal
rights arrangement. This access arrangement is a result
of site configuration and lot design requirements agreed
with DPLH and there is no alternative.

This does not meet the intent of A3.4
A3.5 Private driveway longer than 50 metres.

Lots 1,2 and 3 has a private driveway of between >50 to
<200 m, that will conform the requirements of Table 6
column 3 (at Appendix 1). Lots 4, 5, 6 and 7 have <50 m
driveways.

This meets the intent of Element A3.5.

B:)stlgg:ii ] Method of compliance Proposed bushfire
Eme,ia Acceptable solutions management strategies
Element 1: A1.1 Development location The existing network of public
Location The proposed development is in an area that has seena | roads, private driveways and
significant number of similar, larger-Lot developments in perimeter fire breaks on all Lots,
recent years. The identified bushfire hazard here has will facilitate emergency access
been managed to acceptable levels through appropriate and egress.
APZs surrounding building envelopes such that ratings of
<BAL-29 have been achieved for all 7 proposed Lots. This
meets the intent of Element A1.1
Element 2: A2.1 Asset Protection Zone All APZs will be required to be
Siting and Building envelopes have been identified with surrounding | managed to the specifications of
design APZs such that ratings of SBAL-29 are achievable for all | Schedule 1in perpetuity
elevations of all envelopes. This meets the intent of (Figures 6 — 9, Appendix 2).
Element A2.1.
Element 3: A3.1 Two access routes. Egress can be gained along
Vehicular All Lots have access to two access/egress options that Balmoral Dve north or Kinross
access Loop west. An additional gated

access is also available from
Hebrides Close west to Sonning
Loop.

No cul-de-sac

The proposed 216 m reciprocal
rights battle-axe leg from
Kinross Loop to service Lots 2
and 3 will be built to the
specifications of Table 6 column
3.

A3.6 Emergency access way N/A

Existing public and private roads
provide adequate emergency
access.

A3.7 Fire service access routes N/A

Existing public and private roads
provide adequate fire-service
access.
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Bushfire Method of compliance Proposed bushfire
protection Acceptable solutions management strategies
criteria
A3.8 Firebreak width. 3 m perimeter firebreaks will be Firebreaks >3 m width
established and maintained in perpetuity for all proposed consistent with the City of
Lots. Busselton’s firebreak and fuel
hazard notice (Figure 11,
. . Appendix 3), will be established
This meets the intent of Element A3.8. and maintained around the
perimeter of all Lots.
Element 4: A4.1 Reticulated areas N/A
Water
A4.2 Non-reticulated areas N/A
A4.3 Individual lots within non-reticulated areas. A fill point with required Storz
A dedicated water tank of 210 kI capacity on each Lot will | fittings and ample turn-around
provide water for fire service supplies. (217.5 m) will be provided for all
This meets the intent of Element A4.3 Lots. Tfanks will be kept full in
perpetuity.

Subsection 5.2: Additional management strategies

It is stated in Element 2.1 that the APZs on each Lot should be managed in a Low-fuel state consistent with
the specifications of Schedule 1 (Appendix 1), in perpetuity. While this might ensure along with good
bushfire hygiene around the home and surrounds, that asset losses should be minimised or avoided under
bushfires associated with an FDI of 80, it also needs to consider the risk posed by the significant areas of
original native vegetation retained on all these larger Lots, particularly on higher FDI periods.

Because of the nature of the development, significant areas of Forest, Woodland and Scrub will remain on
several of the proposed Lots after treatment of their APZs to the specifications of Schedule 1 (Appendix 1),
and after clearing portions of the envelope for dwelling construction. Forest, Woodland and Scrub
vegetation classes constitute a BHL rating of ‘Extreme’, and the total area of these provides a good
indication of the total amount of available fuel that will continue to accumulate within the native bushland
areas on each Lot adjacent to dwellings.

Clearly a balance should be struck between retaining the conservation values of the retained bushland that
adds to the appeal and value of the land, and wise management of ongoing fuel-load accumulation across
the Lots. Future land owners might be well served by ongoing liaison with local brigades, the City of
Busselton’s fire control officers and relevant staff from DFES and the Department of Biodiversity,
Conservation and Attractions toward ensuring that fuel loads within the retained native bushland are
monitored continuously and managed effectively.

The complete bushfire management package (Figure 11) for these Lots needs to include:

e Maintaining access and egress routes as described herein;

e Maintaining perimeter fire breaks as per the City’s annual fire break and fuel reduction notice;
e Maintaining fuel loads within the APZ as per Schedule 1 (Appendix 1);

e Monitoring and maintaining fuel loads within retained native bushland at safe levels;

e Maintaining water supplies and access to them as described herein;

e Maintaining a defendable space immediately adjacent to the dwelling; and,

e Maintaining good bushfire hygiene as described in the City and DFES's notices.
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Section 6: Responsibilities for Implementation and Management of
the Bushfire Measures

DEVELOPER/LANDOWNER — PRIOR TO SALE OR OCCUPANCY

No. |Implementation Action

Establish the 216 m reciprocal right of way servicing Lots 2 and 3 and construct it to the specifications
described herein.

2 Install perimeter fire breaks to the standards stated in the BMP.

3 Install the private driveways to the standards stated in the BMP.

4 Establish the Asset Protection Zones (APZs) to the dimensions and standard stated in the BMP.

Prior to occupation of any subsequent dwelling constructed on the lots, the required emergency water
5 supply (tank within the lot) should be installed to meet the construction and vehicle access and fill point
specifications herein.

LANDOWNER/OCCUPIER — ONGOING MANAGEMENT

No. |[Management Action

1 Maintain the Asset Protection Zone (APZ) to the dimensions and standard stated in the BMP.

Comply with the relevant local government annual firebreak notice issued under s33 of the Bush Fires

Act 1954.
3 Maintain vehicular access routes within the lot to the required surface condition and clearances.
4 Maintain the emergency water supply tanks and their associated fittings and vehicular access in good

working condition.
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Figure 11 Spatial representation of bushfire management measures
Note: Indicative locations of fire breaks and water tanks.
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Section 7: Photographs
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Appendices:

Appendix 1 Schedule 1, Specifications for Asset Protection Zones (APZs) and access

« Fences: within the APZ are constructed from non-combustible materials (e.g. iron, brick, limestone, metal post and wire).
It is recommended that solid or slatted non-combustible perimeter fences are used.

+ Objects: within 10 metres of a building, combustible objects must not be located close to the vulnerable parts of the
building i.e. windows and doors.

* Fine Fuel load: combustible dead vegetation matter less than 6 millimetres in thickness reduced to and maintained at an
average of two fonnes per heciare.

Trees (> 5 metres in height): trunks at maturity should be a minimum distance of é metres from all elevations of the
building, branches at maturity should not touch or overhang the building, lower branches should be removed to a height
of 2 meires above the ground and or surface vegetation, canopy cover should be less than 15% with free canopies at
maturity well spread to at least 5 metres apart as fo not form a continuous canopy.

Figure 18: Tree canopy cover — ranging from 15 to 70 per cent at maturity

*° @ *‘
S ‘0'
ool -

+ Shrubs (0.5 metres to 5 metres in height): should not be located under irees or within 3 metres of buildings, should not
be planted in clumps greater than 5m? in areq, clumps of shrubs should be separated from each other and any exposed
window or door by at least 10 metres. Shrubs greater than 5 metres in height are to be treated as trees.

+ Ground covers (<0.5 metres in height): can be planted under trees but must be properly maintained to remove dead
plant material and any parts within 2 metres of a structure, but 3 metres from windows or doors if greater than 100
millimetres in height. Ground covers greater than 0.5 metres in height are to be treated as shrubs.

+ Grass: should be managed to maintain a height of 100 millimetres or less.

Table 6 Vehicle access specifications

TECHNICAL REQUIREMENTS p 3 4 5
Cul-de-sac Private Emergency Fire service
driveway access way access
routes
Minimum trafficable surface (m) 6* 6 4 6* 6*
Horizontal clearance (m) 6 |6 |6 6 6
Vertical clearance (m) 4.5 ' N/A 4.5 4.5 4.5
Maximum grade <50 metres ' 1in 10 | 1in 10 |1in 10 | 1in 10 | 1in 10
‘Minimum weight capacily (1) |15 |15 |15 |15 [ 15
Maximum crossfall ' 1in 33 ' 1in33 | 1in 33 1in 33 | 1in 33
Curves minimum inner radius (m) 8.5 8.5 8.5 8.5 8.5

*Refer to E3.2 Public roads: Trafficable surface

Note: Schedule 1 and Table 6 have been copied from the WAPC’s guidelines V1.3.
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Appendix 2 Subdivision concept for the structure plan amendment area
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PERMITS TO BURN

Permits to Burn are required for the whole of the
Restricted Burning Times and can only be obtained
from the Fire Control Officer for your area

A list of Fire Control Officers is available on the City’s
website on the Fire and Emergency Services
Information page

Most of our Fire Control Officers are volunteers, make
sure you plan ahead if you intend to apply for a
permit

A permit must be obtained before any burning takes
place and the permit holder must be in possession of
the permit throughout the duration of the burn.

The Fire Control Officer will require the following
information prior to issuing a permit:

The address of the property where it is proposed
to conduct the burn

[l Details of three able bodied persons who will be
in attendance at the fire at all times whilst it is
alight, including a contact phone number

What fire-fighting equipment will be on-hand
during the burn and confirmation it is in good
working order

[J Are there firebreaks installed at the property and
can a fire appliance get access to the site of the
burn

1 What are the materials to be burned, are they
dry, and what is the size of the proposed burn

The permit holder shall ensure all conditions of the
permit, as shown on the permit, are fully complied
with

Failure to obtain a permit or failure to fully comply
with the conditions of a permit may result in a fine or
prosecution

The hardest aspect of fire prevention is explaining to your family
why you didn't undertake any!

Actions speak louder than words and actions save lives

GENERAL INFORMATION

Burning of Garden Refuse: pursuant to Section 24G(2)
of the Bush Fires Act 1954, the burning of garden
refuse is prohibited throughout the District during
Prohibited Burning Times, and prohibited in Urban
areas of the District during Restricted Burning Times

During Restricted Burning Times, a Permit to Burn is
required for the burning of garden refuse in Rural
Residential or Rural areas

Camping and/or Cooking Fires: pursuant to Section
25(1a) of the Bush Fires Act 1954, the lighting of fires in
the open for the purpose of camping and/or cooking is
prohibited throughout the District during Prohibited
Burning Times

Pursuant to Section 25(1)(a) of the Bush Fires Act 1954,
the lighting of fires in the open for the purpose of
camping and/or cooking is prohibited when the Fire
Danger Rating for the District is Very High or above
without the written approval of the City

Fire Pits, Chimineas, and/or Braziers: pursuant to
Section 25 of the Bush Fires Act 1954, the lighting of
fire pits, Chimineas and/or braziers is prohibited during
Prohibited Burning Times, and otherwise prohibited if
the Fire Danger Rating for the District is Very High or
above

Conditions for the Lighting and Extinguishing of Fires
in the Open: when burning garden refuse; or lighting
camping and/or cooking fires; or when lighting fire pits,
Chimineas and/or braziers the space of ground around
the site of the fire, having a radius of at least 3 metres
from the site at the centre, is clear of all vegetation and
other flammable materials

The person who lit the fire, or a person left in
attendance at the fire as the case may be, shall
completely extinguish the fire by the application of
water and/or earth before that person leaves the site
unattended

Further Information: for further fire safety information
and resources, including current Fire Danger Ratings
visit the Department of Fire and Emergency Services
website www.dfes.wa.gov.au

KEY DATES

Dates may change due to seasonal fire conditions in
which case details will be published in local
newspapers and on the City’s website

PROHIBITED BURNING TIME

1 December 2021 to 28 February 2022
(BURNING IN THE OPEN PROHIBITED)

RESTRICTED BURNING TIMES

15 October 2021 to 30 November 2021
and 1 March 2022 to 30 April 2022
(BURNING PERMITS REQUIRED)
(Burning on Public Holidays Prohibited)

COMPLIANCE DATES

Rural Residential / Urban / Industrial Land
Compliance with this Notice must be achieved
no later than 15 November 2021 and
maintained until 30 April 2022

Rural Land
Compliance with this Notice must be achieved
no later than 15 December 2021 and
maintained until 30 April 2022

FIREBREAK INSPECTIONS AND RIGHT OF ENTRY

The City will commence its annual firebreak inspection
program on 15 November 2021

Rangers are appointed as Bush Fire Control Officers
under the provisions of the Bush Fires Act 1954 (the Act)
and carry out annual inspections.

Under the provisions of the Act, Bush Fire Control
Officers may in the performance of their duties, enter
any land or building including private property

FIREBREAK VARIATIONS

Where there are valid environmental and/or on-ground
considerations which prevent full compliance with this
Notice, landowners may apply to the City for a variation.
A variation must be lodged in writing on a Firebreak and
Fuel Hazard Reduction Variation Form which is available
on the City’s website. Applications for a variation must
be submitted by 31 October 2021

City of Busselton
Geographe Buy

FIREBREAK AND
FUEL HAZARD
REDUCTION NOTICE

2021/2022 BUSH FIRE SEASON
FIRST AND FINAL NOTICE

Bush Fires Act 1954
Take notice that pursuant to Part 3 Division 6 Section 33 of the
Bush Fires Act 1954, landowner(s) or occupier(s) of land shall
construct firebreaks and carry out fire prevention work in
accordance with this Notice

Failure to comply with this Notice may result
in a fine of up to

$5,000

Should you require assistance or clarification of the
requirements of this Notice, please contact the City’s
Ranger and Emergency Services on 9781 0444




CATEGORY

It is the land owner’s responsibility to
identify the category that relates to their
property and to ensure the necessary fire
prevention works are completed on time.

Please contact the City if you are unsure of
your category.

CATEGORY 2

URBAN RESIDENTIAL & INDUSTRIAL -
COMMERCIAL

Sections A, B, D and E1 Trees, apply to this category.
Refer to section E - Interpretation and Additional
Requirements (E1 Trees).

FIREBREAK CATEGORY CODE AND SUMMARY OF REQUIREMENTS

ALL REQUIREMENTS IN THIS NOTICE ARE TO BE MAINTAINED THROUGHOUT THE
ENTIRE DURATION OF THE FIRE SEASON
FAILURE TO COMPLY MAY RESULT IN A $5,000 FINE

PLEASE BE ADVISED THAT YOUR PROPERTY MUST

COMPLY WITH CATEGORY REQUIREMENTS AS
NOTED BY ATICKIN COLUMN A, B, COR D

CATEGORY 3 & 4
PLANTATIONS
Fire Management Plan applies

N/A
N/A
N/A
N/A

CATEGORY 6

RURAL RESIDENTIAL - LOTS WITH INDIVIDUAL
(MINERAL EARTH) BOUNDARY BREAKS

Sections A, B, C and D apply to this category unless the
property is subject to Estate Fire Management Plan or
Individual Fire Management Plan

CATEGORY 7

RURAL RESIDENTIAL - LOTS WITH A STRATEGIC
FIREBREAK ON ONE OR MORE BOUNDARIES

Sections A, B, C and D apply to this category unless the
property is subject to Estate Fire Management Plan or
Individual Fire Management Plan

AN

A

- Firebreak — The term firebreak includes a mineral earth firebreak. A mineral earth firebreak means a 3 metre wide area of the owner(s)/occupiers(s) land, cleared and maintained totally clear of all vegetation material (living or dead) so there

is only mineral earth left. Any overhanging trees and other vegetation must be pruned to a height of 5 metres above the ground level of a mineral earth firebreak.
Category 1 — Rural: A mineral earth FIREBREAK shall be constructed 3 metres wide, except in pasture or crop areas where a FIREBREAK shall be 2 metres wide. FIREBREAKS shall be located adjacent to all external boundaries of the land. Where the land
area exceeds 120 hectares, an additional FIREBREAK must divide the land into areas of not more than 120 hectares with each part completely surrounded by a FIREBREAK.

Category 2 - Urban Residential and Industrial-Commercial: Where the area of land exceeds 2024m? (¥ acre) a mineral earth FIREBREAK shall be constructed and maintained at least 3 metres wide and within 6 metres of the inside of all external boundaries
of the land. Where the area of land is 2024m? (% acre) or less, hazardous material must be removed in accordance with section B - Fuel Reduction (refer to B1).

Category 5 - Protea Plantations/Vineyards: A mineral earth FIREBREAK shall be 3 metres wide. A low fuel area is to be maintained in accordance with section B - Fuel Reduction (refer to B2).

Category 6 and 7 - Rural Residential: A mineral earth FIREBREAK shall be constructed 3 metres wide. On Category 6 Rural Residential land with pasture or crop, a FIREBREAK shall be 2 metres wide and located within 6 metres of all external boundaries of
the land. For Category 7 Rural Residential land, free access along a Strategic FIREBREAK is to be maintained at all times and including across the boundary of a lot, by means of a 3.5 metres wide field gate in the adjoining lot boundary fence.

- Fuel Reduction

1

-

2

-

3

-

C-

Category 2 - Urban Residential and Industrial-Commercial: Where the area of land is 2024m? (% acre) or less, ALL HAZARDOUS MATERIAL must be removed from the whole of the land except living trees. In the area remaining, vegetation is to be
maintained to a height of no greater than 10 centimetres; this includes piles of timber, branches and other vegetation. Trees shall be pruned in accordance with section E — Interpretation and Additional Requirements (refer to E1).

Category 5 - Protea Plantations/Vineyards: A 5 metre low fuel area is to be maintained between the 3 metre FIREBREAK and the plantation/vineyard area. In this area, vegetation is to be maintained to a height of no greater than 10 centimetres; this
includes piles of timber, branches and other vegetation.

Category 6, 7 and 8 - Rural Residential: Parkland clearing must be carried out in all open paddocks and along the boundary of the property. Clearing means that all dead vegetation and dry grasses (excluding approved crops, pasture areas and living
trees/shrubs) including piles of timber and disused materials must be maintained to a height of no greater than 10 centimetres.

Building Protection Zones (BPZ) - This is a modified area of reduced fuel immediately surrounding a building

BPZ’s starve the fire by reducing the fuel levels around your house. These requirements are designed to reduce the fire's intensity and minimise the likelihood of flame contact with buildings. The BPZ gives more protection to families should a fire
threaten suddenly and they cannot leave. It also provides extra protection for fire fighters and property owners who may decide to stay with their property.

A BPZ shall be provided for buildings in bush fire prone areas. The surroundings of buildings must comply with the following requirements:

1)
2)
3)
4)

The BPZ for existing buildings must be at least 20 metres from any external wall of the building unless varied under an approved Fire Management Plan (FMP) in accordance with section E - Interpretation and Additional Requirements (refer to E4).
The minimum BPZ for buildings constructed after 1 November 2011, in all cases shall be 25 metres.

The BPZ must be located within the boundary of the lot that the building is situated on.

Hazardous/flammable materials must not exceed the maximum fuel load specified in Point 5 below with grass areas not exceeding a height greater than 10 cm.
Fuel loads must be reduced and maintained at 2 tonne per hectare.

Isolated trees and shrubs may be retained, however, the first 5 metres around all buildings is to be clear of all hazardous/flammable materials.

Reticulated gardens in the BPZ shall be maintained to a height of no greater than 500 millimetres.

Wood piles must be at least 10 metres away from habitable dwellings.

Trees in the BPZ must comply with section E - Interpretation and Additional Requirements (refer to E1).

Building Protection Zones

%

Hazard Separation

Extreme Hazard

Building
Protection
Zone

10) Where the land has an approved FMP, compliance must be achieved in accordance with the FMP. The FMP may vary the above BPZ requirements.
11) A Hazard Separation Zone (HSZ) is also recommended in the absence of a Fire Management Plan. Section E - Interpretation and Additional Requirements (refer to E3).

D — Fuel Storage & Haystack Protection Zones

A 3 metre mineral earth FIREBREAK shall be located within 6 metres of fuel storage tanks, sheds, gas cylinders and haystacks. The mineral earth firebreak shall be maintained so that it is totally clear of all material (living or dead).

E — Interpretation and Additional Requirements

1)

2)

3)

4)

Trees On Urban, Industrial, Rural, and Rural Residential land, all tree branches must be removed or pruned to ensure a clear separation of at least 3 metres back from the eaves of all buildings and 5 metres above the top of the roof. Branches that may
fall on the house must also be removed. In the BPZ the following is ‘recommended’; the spacing of individual or groups of trees should be 15 metres apart to provide for a 5 metres separation between tree crowns. There is also a requirement of 2.5
metres between trees and power lines so they do not come into contact and start a fire or bring down a power line.

Hazardous and Flammable Materials means the accumulation of fuel including burn piles (living or dead) such as leaf litter, twigs, trash, bush, dead trees and scrub capable of carrying a running fire, but excludes standing living trees and isolated
shrubs. NOTE: All remaining vegetation, piles of timber, branches and other living vegetation must be maintained to a height of no greater than 10 centimetres. To measure and determine fuel loads use DFES’s Visual Fuel Load Guide at
http://www.dfes.wa.gov.au/safetyinformation/fire/bushfire/pages/publications.aspx#5 and select Visual Fuel Load Guide Swan Coastal (Part 1 & 2). Surface bush fire fuels should be kept low to the ground.

Hazard Separation Zones (HSZ) A HSZ is a modified area of reduced fuel load outside of the BPZ and is recommended to assist in reducing the fires intensity when flames are approaching buildings. Both the BPZ and the HSZ are essential strategies
for the protection of buildings. A HSZ covers the area 75 metres outside the BPZ.

The HSZ should be modified to have a maximum fuel load of 6-8 tonne per hectare. This can be implemented by fuel reduction methods such as burning, mowing and slashing to remove the hazard. This should not require the removal of living trees or
shrubs. REMEMBER: reduce the fuel level of the fire to lower the intensity of the blaze. Further information on fuel loading can be found in the Visual Fuel Load Guide available by calling DFES or via their website at www.dfes.wa.gov.au

Fire Management Plan (FMP) A FMP is a comprehensive plan for the prevention and control of bushfires which may apply to individual land holdings. A notification, pursuant to the Transfer of Land Act 1893 (as amended) may be placed on the
Certificate(s) of Title of the land for medium to long term fire management to reduce the occurrence and minimise the impact of uncontrolled bush fires, thereby reducing the threat to life, property and the environment. The land owner must comply
with the FMP. Building in bush fire prone areas, new dwellings and other forms of accommodation, as well as additions to existing buildings are to be constructed in accordance with in Australian Standard 3959-2009. In designated bush fire prone areas,
the minimum BPZ in all cases shall be 25 metres. Further information on this and other information relating to fire safety issues can be found on the City’s website www.busselton.wa.gov.au
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1 Introduction

1.1 Project background

Churchlands Holdings Pty Ltd (the proponent) proposes an amendment to an approved Structure
Plan which includes Lot 300 Hebrides Close and Lot 220 Balmoral Drive, Quindalup, for rural
residential purposes. The amendment area is herein referred to as ‘the site’. The site covers
approximately 34 ha and is situated approximately 25 km west of the Busselton centre within the
City of Busselton. The location of the site is shown in Figure 1.

1.2 Planning context

The site is currently zoned ‘Rural residential’ under the Local Planning Scheme of City of Busselton
No. 21 (LPS).

1.3 Proposed development

The site is proposed to be developed into 7 rural residential lots, ranging from approximately 1.4 to
6.6 ha. The proposed structure plan amendment is provided in Appendix A.

Reticulated sewage will not be available within the site and therefore the disposal of wastewater will
need to be considered and accommodated on-site, consistent with the requirements of the
Government Sewerage Policy (DPLH 2019) and AS/NZS 1547 On-site domestic wastewater
management (Standards Australia and Standards New Zealand 2012).

The structure plan amendment proposes building envelopes, which will also be surrounded by an
asset protection zone (APZ) for bushfire management purposes. The any portion of the combined
building envelope and APZ could potentially be utilised for effluent disposal given that the
considerations provided in this document are addressed. The use of secondary treatment systems to
address treatment of effluent is proposed to be mandated across all lots.

14 Purpose of this report

The Government Sewerage Policy (DPLH 2019) mandates that developments that will not be
connected to reticulated sewer are required to prepare a site and soil evaluation (SSE) in accordance
with AS/NZS 1547 On-site domestic wastewater management (AS/NZS 1547) (Standards Australia
and Standards New Zealand 2012).

This document is intended to satisfy the requirements of the Government Sewerage Policy (DPLH
2019) for the preparation of a SSE. The SSE is intended to assess the site and proposed approach to
development and to guide on-site wastewater disposal to ensure sustainable and effective on-site
domestic wastewater management which protects public health and the environment.
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To support a structure plan, the SSE should determine the capacity of proposed lots to contain
sewage on-site, guide selection and sizing for treatment/on-site sewage management systems
(including land application areas), identify management and monitoring options and define adequate
on-site sewage management locations (DoH 2019a).

1.5 Previous and supporting documentation

151 Local Water Management Strategy

A local water management strategy (the LWMS) was prepared by GHD (2009) to support the
structure plan for the site and surrounds. The LWMS describes the overarching water management
context and strategy. Some information contained within the LWMS has informed this SSE.

1.5.2  Other key documents
Other key documents which have been used to support this SSE include:

e Geotechnical report (Report on geotechnical Investigation, proposed residential subdivision,
McLachlan Ridge, Yallingup, WA) (Douglas Partners 2009)

e Land Capability Assessment (Strata Plan 35452 Corner Biddle and McLachlan Road Quindalup,
Environmental Opportunities, Constrains and Land Capability Assessment) (360 Environmental
2007)

e  Structure plan (Subdivision concept (Structure plan amendment area) Lot 300 (No.43) Hebrides
Close and Lot 220 Quindalup) (Rowe Group Design 2021)
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2 Existing Environment

2.1 Climate

The closest weather station to the site which records rainfall and temperature data is located in Cape
Naturalist (Bureau of Meteorology (BoM) station number 9519), situated approximately 13.5 km
northwest of the site. Based on weather data collected from 1903 to 2021, the site experiences an
average of 797.1 mm of annual rainfall, mean annual maximum temperature of 29.6 °C and a mean
annual minimum temperature of 16.4 °C (BoM 2021).

2.2 Topography

The proposed development areas are divided by Balmoral Drive, with Lot 220 to the east, and Lot
300 to the West of the existing road.

e Lot 220 has an easterly aspect, and includes a permanent water body located in the eastern
side of the lot. Existing elevation east of Balmoral drive ranges from 110 metres Australian
height datum (mAHD) in the southwest of the site to 94 mAHD in the east. Slopes vary from
approximately 6% to 13%.

e Lot 300 slopes away from a central ridge line and has a south westerly and north easterly
aspect. Existing elevation ranges from 126 mAHD in the centre of the site to 116 mAHD
towards the southwest and 104 mAHD towards the north east. Slopes range from
approximately 3% to 9%.

Topographic contours over the site and the immediate surrounds are shown in Figure 1.

2.3 Landforms and soils

2.3.1  Regional soil mapping

Regional soil mapping has been prepared across the Yallingup locality at a scale of 1:50 000 as part of
the Geological Survey of Western Australia (Leonard 1991). This mapping also outlines the expected
broad level capability of soil and rock units to accommodate various land uses.

The mapping indicates that six soil units occur within the site. These are summarized in the following
paragraphs and shown in Figure 2.

e Silty Gravelly sand (Sgm2) described as ‘moderate brown to reddish brown, mottled, fine- to
coarse-grained quartz; trace feldspar, pisolitic gravels, variable silt content’.

e Sand (S6) described as ‘light grey, fine- to coarse-grained, angular to sub-rounded quartz with
some feldspar; moderately sorted, lose’.
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e Laterite (LA1) described as ‘massive and cemented, occasionally vesicular, up to 4 min
thickness; overlies mottled and/or pallid clays, sometimes overlain by a ferruginous gravel set
in a clay-sand matrix’.

e Gravel (G2) described as ‘brown to reddish brown, ferruginous, pisolitic; occasionally
cemented in a clay-silt matrix, moderately sorted’.

e Silty sandy gravels (Gsm2) described as ‘moderate brown, mottled, pisolitic gravels and
quartz; variable silt content, often thinly overlying gneiss (GN)'.

e Gneiss (GN) described as ‘medium-grained mesocratic gneiss’.

These soil types are broadly located across the eastern and western lots, as shown in Figure 2. The
Sgm?2 and S6 soil units are identified as occurring across the majority of Lot 300. The G2, Gsm2 and
S6 soil units are the predominant soils within Lot 220.

2.3.2  Soil landscape mapping

Busselton, Margaret River, Augusta: Land capability Study Land (Tille and Lantzke 1990a) provides
guidance for land use planning purposes. The associated soil and landform mapping ‘Land resources
of Busselton — Margaret River — Augusta, Western Australia, Busselton map sheet’ (Tille and Lantzke
1990b) was prepared at a scale of 1:50,000 and identified the site as being situated on four broadly
defined soil-landform ‘land unit’. These land units include:

e  Cowaramup Flats (C): ‘flats (0-% gradient) with gravelly duplex (Forest Grove) and pale grey
mottled (Mungite) soils’. This soil-landform land unit is recognised as having issues with
seasonal waterlogging.

e Cowaramup Deep Sandy Rises (Cd2): ‘flats and gently sloping rises (0—5% gradient), with
deep bleached sands. Some areas of low and moderate slopes (5-15% gradient). This soil-
landform land unit is recognised as having issues with soil permeability and moisture
availability due to the deep bleached sands.

e Cowaramup Ironstone Flats (Ci): ‘flats and gentle slopes (0-5% gradient) with some laterite
outcrop and shallow gravelly sands over laterite’. This soil-landform land unit is recognised as
having issues with soil permeability and moisture availability due to the presence of laterite
soils.

e  Metricup Valleys (Mv): ‘valleys with moderately inclined sideslopes and valley floors with
relative steep gradients’. Gravelly duplex (Forest Grove) soils. This soil-landform land unit is
recognised as having issues with waterlogging possible water erosion.

The four soil landscape units cover different areas of each lot. For Lot 300, the Cowaramup flats (C)
land unit was identified as occurring in the southwestern corner and southern boundary, with the
Cowaramup (Ci) ironstone flats unit soils occurring at the centre of site, and the Cowaramup deep
sandy rises (Cd2) and Metricup Valleys as being the predominant land units in the northern side of
the lot. The Metricup soil-landform unit was found as being present across the entirety of Lot 220.
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The regional scale landform and soil mapping outlined above indicate that potential issues could
arise for the use of onsite effluent disposal due to the potential for seasonal flooding, a high water
table and low soil permeability.

233 Geotechnical information

A geotechnical study covering the site was undertaken by Douglas Partners (2009). The purpose of
the geotechnical study was to assess the subsoil conditions within the site. The fieldwork was
conducted in general accordance with AS 1726.

Fieldwork was carried out between 29 to 31 July 2009 and included:

e Excavation of 25 test pits using a 4 tonne excavator quipped with a 450 mm bucket to depths
up to 3 m below ground level (BGL).

e Dynamic cone penetrometer (DPC) adjacent to test pits to assess the consistency of the soils.

e Permeability testing at four locations using the falling head method at TP1, TP6, TP11 and TP14
to depths around 0.5 m to 0.6 m BGL. A constant head test was undertaken at test pit location
TP18 at a depth of 0.55 m below ground level (BGL).

Further, a Land Capability Assessment undertaken by 360 Environmental (2007) was prepared with
the basis of assessing the land capabilities for using septic tanks as waste disposal within the
structure plan area.

Fieldwork was carried out on the 2 August 2007 and was conducted using a solid flight auger for
installation of 12 boreholes to an approximate depth of 3 m (BGL). Phosphorus retention index was
measured for all the tested locations (and at different depths) (360 Environmental 2007)

Location of test pits and bore holes are shown in Figure 2.

2331 Test pits

The results obtained during the conducted geotechnical investigations were highly variable, and
therefore a general characterisation of the entire site is problematic. Regardless, as described by
Douglas Partners (2009), the soil material encountered consisted of:

e Topsoils where silty sandy and clayey to depths of 0.14 m BGL

e Sand was loose medium dense, increasing in density with depth

e Gravel was medium dense or dense, grey and brown with varying quantities of sand and clay.
e Clayey sand was medium dense and dense, brown and orange/brown clayey sand.

e Clay was firm to very stiff clay and sandy clay.

e Laterite was generally medium strength red/brown slightly fractured massive laterite

e Weathered granite was generally extremely low strength, white and grey weathered granite.

Groundwater flow was not observed in any of the test pits, however some measure of groundwater
seepage was observed at various depths, ranging from 0.35 m to 2.2 m BGL (as observed at 18 test
pit locations).
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The depth of the soil profile (depth to bedrock or impervious layer) encountered at each of the test
pit locations is considered to be ‘very deep’ in accordance with Table Al1.2 of Land evaluation
standards for land resource mapping : assessing land qualities and determining land capability in
south-western Australia (van Gool et al. 2005b).

Laboratory testing was carried out on soil samples from 11 test pits. This included particle size
distribution analysis for 11 samples, Atterberg limits of eight samples, modified maximum dry density
(MMDD) on four samples, and four day soaked California bearing ration (CBR) on four samples. The
entire results of the laboratory testing are provided in the Report on Geotechnical investigations
(Douglas Partners 2009).

The test pit logs from the Geotechnical investigation are contained in Appendix B and soil logs from
the Land Capability Assessment are contained in Appendix C.

233.2 Soil zones

Based on the soil profiles obtained during the geological investigation undertaken by 360
Environmental (2007) and Douglas Partners (2009), it is concluded that regional geological mapping
(see Section 2.3.1) of the site is partially consistent with the soil profiles encountered, as the
sampling locations are generally capture the main land formations as shown in Figure 2.

For the purposes of this report, the already available test pits and bore logs have been utilised to
infer the possible subsurface conditions that could be encountered at future building envelope and
APZ locations within the site.

2333 Lot 300 soil profile summary

Regional geological mapping (Leonard 1991) indicates that silty gravelly sands (Sgm2), sand (S6) and
silty sandy gravels (Gsm2) are the principal soil formations found within the proposed building
envelopes in Lot 300.

e Borelog Y7 (360 Environmental 2007) soil profile indicates that land formation in the south
eastern corner of Lot 300 (referred as ‘Sgm2’ and where two building envelopes are
proposed), generally consists of 0.3 m of sand, overlaying a clayey sand layer extending to
depths of between 0.3 m to 1.1 m. The subsoil conditions under this zone can be characterised
as clayey sands consistent with the ‘Sgm2’ soil.

e Borelogs Y8, Y9 (360 Environmental 2007), test pits TP12 and TP14 (Douglas Partners 2009) soil
profiles (referred as ‘S6’, where the central and northern building envelopes are proposed)
could be described as sand/topsoil ranging from the surface to 1.5 m, underlain by sandy clay
ranging from 0.5 m to 2.4 m or clayey sand to depths of 0.1 m to 1.8 m (underlain by high
plasticity clays or low strength granite). The subsoil conditions under this zone could be
characterised as sandy clays consistent with soil ‘S6’.

2334 Lot 220 soil profile summary
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Regional geological mapping (Leonard 1991) indicates that gravel (G2), silty sandy gravels (Gsm2) and
sand (S6) are the main soil formation under the proposed building envelopes in Lot 220.

e Test pits TP15 and TP17 (Douglas Partners 2009) soil profiles in the south eastern corner of Lot
220 (referred to as G2, where the southern building envelope is located), generally consist of
sandy gravel ranging from 0.1 m to 1.6 m, underlain by clayey sand to 0.55 mto 1.3 m,
underlain by sandy clay. The subsoil conditions under this zone could be characterised as
gravelly sandy clay.

o Test pits TP11 and TP20 (Douglas Partners 2009) soil profiles where the southern and middle
building envelope within the Lot 220 are located (referred to as Gsm2), consist of sand or
clayey sand ranging from 0.1 m to 1.1 m, underlying by sandy clay/gravel with depths in some
cases extending from 0.45 to 3 m, underline by very stiff clay. The subsoil conditions under this
locations can be characterised as clayey sandy gravel.

e Borelog Y11 (360 Environmental 2007), test pits TP5 and TP6 (Douglas Partners 2009) soil
profiles (referred to as S6, at the middle and northern building envelope), consist of sand from
0.8 m up to 2.4 m in depth, underlain by clay sand and gravelly sand from depths of 1 m BGL to
3 m. The subsoil conditions under these building envelopes could be characterised as sandy
clay.

2335 Infiltration testing

Infiltration testing was undertaken at five locations adjacent to test pits. Four of the them using the
falling head method and one using the constant head method. Infiltration testing results are
summarised in Table 1.

Table 1: Summary of infiltration test results (Douglas Partners 2009)

Measured Permeability

Location Depth (m) Description of tested material

(m/s) (m/day)
1 0.6 SAND —grey 1.3x10* 11.23
6 0.5 SAND — brown sand with some clay 6.3x10% 0.54
11 0.6 SAND — yellow/brown slightly clayey sand 5.4x107 0.046
14 0.6 CLAY SAND — yellow/brown 8.3x107 0.07
18 0.55 SANDY GRAVEL — brown 3.2x10% 0.28

234 Acid Sulfate Soils

Regional acid sulphate soil risk mapping (DWER 2020) indicates that southwestern corner of Lot 300
is classified as ‘moderate to low risk’ of ASS occurring within 3 m of natural soil surface and that the
eastern portion of the site and Lot 220 are classified as having no risk of ASS occurring within 3 m of
the natural surface. ASS risk mapping within and surrounding the site is shown in Figure 3.
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2.4 Groundwater

There is currently no publicly available regional groundwater level or quality data available for the
site. Groundwater characteristics are documented in the Report on Geotechnical Investigations
(Douglas Partners 2009) and summarised below.

Free flowing groundwater was not encountered during the geotechnical investigation, however
groundwater seepage was observed in the majority of the test pit locations, and surface water
ponding was observed in some areas of the site. Some of the site experiences surface saturation and
in some cases inundation in winter, which is likely to be the result of localised perched conditions
and/or surface ponding of runoff.

The Land Capability Assessment prepared by 360 Environmental (2007) also indicates that the

subjected land is prone to perched water during winter.

2.5 Wetlands

Publicly available Geomorphic Wetlands mapping indicates that the site is not located within or
adjacent to a wetland (DBCA 2018).

2.6 Public Drinking Water Source Areas

Public Drinking Water Source Area (PDWSA) mapping indicates that the site is not located within or
adjacent to a declared PDWSA (DWER 2020a).

2.7 Sewage sensitive areas

The Government Sewerage Policy dataset (DPLH 2021) indicates the site is not located within a
sewerage sensitive area. The closest sewage sensitive area located approximately 1.7 km northeast
of the site and defined as Category A ‘Estuary catchment on the Swan and Scott Coastal Plain’.

2.8 Surface water

The site has a number of surface water features either within the site or near the site boundaries.
Lot 300 has three earth dams within or nearby; one located in the southwestern corner, one
northern boundary of the lot, and one in the north-eastern corner which is divided by Balmoral
Drive. The north-eastern corner feature is also evident within Lot 220. The dams are used to provide
drainage functions and potentially for some minor agricultural purposes.

Lot 220 contains a series of water features including water storage dams and streamlines/drains.
Dams are located on the western boundary and in the centre of the site. The lot is crossed by three
streamlines/drains flowing in a generally easterly direction towards the centre of the site. The main
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(central) water dam is used for general agricultural purposes and, continues flowing further
downstream of the site to the east as shown in Figure 4.

Post- development modelling undertaken by GHD (2009) provides the 10 ARI (10% AEP) water
depths at the different dams located within the site or proximities. The 10% AEP inundation depth at
the dam located within Lot 220 is 1.90 with an invert level of approximately 92 m AHD, resulting in a
flood elevation of 93.9 mAHD. This predicted flood elevation is significantly less than the minimum
existing of building envelopes (102 mAHD). Building envelopes within Lot 300 are situated upstream
from the nearest water dams, with a minimum vertical separation of approximately 10 m.

Given the above, the majority of Lots 220 and 300 will not be subject to inundation in a 10% AEP
event, and are not be considered to be flood prone.
2.9 Vegetation

The site vegetation has been assessed and described in the Land Capability Assessment (360
Environmental 2007). It has been reported that within site there is significant amount of native
vegetation generally classified as Marri-Jarrah and woodland with Banksia and Casuarina.

2.10  Existing land use

A review of aerial photography shows that the land has remained undisturbed since 1970 and no
other land uses have occurred within the site. The Land capability Assessment (360 Environmental
2007) concluded that the site was significantly cleared in the second half of the 1960s.
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3 Land Capability

The structure plan amendment proposes specified building envelopes within the proposed lot
boundaries. As indicated previously, these will also be surrounded by a 20 m APZ. The combined
building envelope and APZ are the relevant portions of the site for the assessment of onsite effluent
disposal as these would be the locations of treated effluent disposal. Both the building envelope and
surrounding APZ are herein referred to as ‘the building envelope’. It is intended that the use of
secondary treatment systems will be mandated for all lots that are part of this proposal.

3.1 Determination of soil-terrain units

As discussed in Section 2.2, the topography of both sites varies depending on the location ranging
from of 0% to 12%.

The maximum slope suitable for on-site wastewater systems is dependent upon the type of system
proposed and ranges from 10% to 30% (Standards Australia and Standards New Zealand 2012), with
surface application systems more sensitive to slope. The topography within Lot 300 and the
southwestern side of Lot 220 does not exceed 10% and therefore does not pose an impediment to
the onsite disposal of effluent. Slopes in the north western side of Lot 220 range from 7% to 13% and
therefore these may not be suitable for onsite effluent disposal using a surface based land
application system.

Soil investigations (detailed in Section 2.3.3) partially align with the soil type unit description of the
regional geological mapping as the soil profiles observed vary depending on the location of the test.
Due to the complexity of the system and limited information within the site boundary, independent
analysis of the propose development areas was adopted for the characterisation of the soil
conditions. Based on the information discussed in Section 2 the sites can be categorised by adopting
the regional geological mapping boundaries as follows:

e For Lot 300, corresponding to the Sgm2’, the two southern building envelopes can be
categorised as Clayey Sand unit

e For Lot 300, corresponding to the ‘S6” soil type, the central and northern building envelopes
can be categorised as Sandy Clay unit

e For Lot 220, corresponding to the ‘G2’ soil type, the southern building envelope can be
categorised as Gravelly Sandy Clay unit

e For Lot 220, corresponding to the ‘Gsm2’ soil type, the southern and central building
envelope can be categorised as Clayey Sandy Gravel unit

e For Lot 220, corresponding to the ‘S6” soil type, the central and northern building envelope
can be categorised as Sandy Clay unit.

Note that for Lot 220 some of the proposed building envelops exhibit two different soil units.
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3.2 Classification of soil-terrain units

Laboratory analysis was conducted on 11 selected samples from nine test pits as part of the
geotechnical investigations (Douglas Partners 2009) which were collected by a geotechnical engineer
from Douglas Partners generally in accordance to AS/NZS 1547. Result of the laboratory testing are
provided in the Geotechnical investigation in Appendix B. Classification of the soil unit was
undertaken in accordance to the AS/NZS 1547 in terms of soil texture and soil category and it is
summarised in Table 2.

Table 2. Soil-terrain unit classification

Soil- Fine composition Soil permeability Adopted category in
terrain accordance to AS/NZS
unit 1547:2012
Clayey Soil profile indicates that medium to Measured infiltration rate within Category 6 (Medium Clay)**
Sand high plasticity clays are observed at the soil unit was 11.23 m/day.
depths of 1.1 m to 3 m*. Soil permeability of 0.5
m/day***
Sandy Laboratory testing indicates that fines Measured infiltration rates varies Category 6 (Heavy Clay)
Clay composition within the soil unit varies from 0.07 to 0.54 m/day with an (50% or more clay content)
from 30% to 85%. average of 0.31 m/day.
Soil permeability of 0.06
m/day
Gravelly | Soil profile indicates that clays are Infiltration testing was not Category 4 (Sandy Clay
Sandy observed at depths starting from 0.5 m performed within the soil unit loam)**
Clay BGL and clay content increases with
depth. Soil profile was described in Soil permeability of 0.5
terms of clay composition as ‘sandy clay m/day***
gravel, sandy clay or clayey sand’*
Clayey Laboratory testing indicates that fine Measured soil permeability within | Category 6(Medium Clay)
Sandy composition varies from 37% to 61% the unit varies from 0.05 to 0.28 (40% to 50% clay content)
Gravel with an average of 49.3%, m/day with an average of 0.17
m/day. Soil permeability 0.06m/day

*Soil profile distribution is adopted in absence of laboratory information in regards to fines distribution.

**Soil category adopted based on soil profile information in accordance to Table E1 of AS 1547.

***Indicative permeability for the respective soil unit is adopted from Table 5.1 of AS1547 in absence of in-situ
permeability data.

3.2.1 Summary
The most appropriate soil categories for the four soil-terrain units within the site are summarised as:

e Soil-terrain unit 1 (Clayey Sand): soil Category 6 (Medium clay), strong structured is adopted

e Soil-terrain unit 2 (Sandy Clay): soil Category 6 (Heavy clay), weak or massive structured is
adopted

e Soil-terrain unit 3 (Gravelly Sandy Clay): soil Category 4 (Sandy clay loam), high to moderately
structured is adopted
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e Soil-terrain unit 4 (Clayey Sandy Gravel): soil Category 6 (Medium clay), strongly structured is
adopted.

Adoption of a lower indicative permeability range (than measured) is considered appropriate given
the variability of permeability measurements within the unit. Additional soil and infiltration testing at
the individual lot locations proposed for effluent disposal areas may support the adoption of a less
conservative soil category (and a reduction in effluent disposal area). This should occur at the
building licence/lot construction stage when the location of the wastewater system and application
area will be detailed.

3.3 Additional considerations

331  Slope

As discussed in Section 0, the site slopes vary with grades predominantly less than 10%, with the
exception of the north west side of Lot 220 (which has a 7% to 13% grade), which may require site
modification (e.g. fill) to enable that application of treated wastewater applications (though noting
this will depend on the discharge system proposed). The location of effluent disposal areas will
ultimately need to address slope considerations by ensuring that they do not exceed 10 % grade.

33.2 Flood-prone areas

The Government Sewerage Policy (DPLH 2019) stipulates that on-site systems are not to be located in
areas that are low-lying and prone to flooding in a 10% AEP rainfall event. Where areas may be
subject to flooding, effluent disposal areas should be above the 10% AEP rainfall event.

As indicated in Section 2.8, Post- development modelling undertaken by GHD (2009) provides the 10
ARI (10% AEP) water depths at the different dams located within the site or proximities. The 10% AEP
inundation depth at the dam located within Lot 220 is 1.90 with an invert level of approximately 92
m AHD, resulting in a flood elevation of 93.9 mAHD. This predicted flood elevation is significantly less
than the minimum existing of building envelopes (102 mAHD). Building envelopes within Lot 300 are
situated upstream from the nearest water dams, with a minimum vertical separation of
approximately 10 m. The building envelope (and APZ) within the lots will therefore not be subject to
inundation in a 10% AEP event or considered flood prone, and for the purposes of achieving
appropriate vertical clearance from flooding, the effluent disposal areas can be set at or above the
existing surface levels.

333 Drainage system separation

The Government Sewerage Policy (DPLH 2019) indicate that on-site systems are not to be located
within 100 m of a drainage system that discharges directly into a waterway or significant wetland
without treatment, however it is noted that smaller setbacks may be considered where the reduced
setbacks will not have a significant impact on the environment or public health.
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The proposed structure plan amendment will locate four building envelopes in Lot 300 (one 1,250 m?
and three 1,500 m? plus APZ) which will have a >100 m setback from the nearest drainage features
observed in the southwest and northeast of the site.

A further three building envelopes are proposed in Lot 220. One of these (1,250 m? in the southwest
corner plus the APZ) is partially within 100 m of the southernmost streamline, and two (1,250 m?and
1,359 m? plus the APZ in the northwest of the lot) are within 100 m of the northern and central
drainage lines.

All proposed building envelopes within Lot 300 and the one building envelope in the southwest
corner of Lot 220 are considered to provide a low risk to the downstream environment or public
health on the basis that:

e All onsite effluent can be treated by implementing secondary treatment systems with nutrient
removal and disinfection.

e The clayey soils and high PRI of the site will provide additional nutrient retention capacity for
overland flow/runoff.

e There will be no direct pathway from effluent disposal areas to streamlines/drains as the lots
are separated by dense vegetation and road reserves.

e All the four proposed building envelops within Lot 300 achieve a 100 m setback or more for an
effluent disposal area. A setback of 100 m for the building envelope in southwestern corner of
Lot 220 can be achieved by positioning the effluent disposal area within the building envelope
but towards the west.

The two northernmost building envelopes and APZ proposed within Lot 220 located in the north side
achieve approximately 70 m setback from the nearest streamline/drain.

The default 100 m setback from streamlines/drains are shown in Figure 5.

Whilst there are two building envelopes which do not achieve the generic 100 m setback, AS/NZS
1547 takes a risk-based approach to determining setback distances and states that horizontal
setbacks from surface water features of between 15 m — 100 m can be considered, and ultimately
determined from an assessment of the site-specific constraints. Seven potential constraints are
identified for surface water setbacks (AS/NZS 1547 - Table R1 and R2). The scale of the constraints in
relation to the building envelopes (and APZ) located within Lot 220 and which do not achieve the 100
m setback and overall risk associated posed by these is described in Table 3 (which has been adapted
from, and is consistent with the process outlined in Table R1 and R2 of AS/NZS 1547).
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Table 3: Surface water risk assessment for northern proposed building envelopes within Lot 220.

Site/system

Feature*

Less constrained*

More constrained*

Proposed approach for
northern lots within Lot 220

Risk
category

Response to risk
category

Microbial Effluent quality Effluent quality Secondary treatment with Low None required

quality of consistently consistently producing disinfection will be

effluent producing < 10 > 106 cfu/100 mL E. coli | mandated for all lots within
cfu/100 mLE. coli | (for example, primary the site. Secondary systems
(secondary treated effluent) achieve 10 cfu/100 mL of E.
treated effluent coli.
with disinfection)

Slope 0—6% (surface > 10% (surface effluent | Slope of surface application | High Fill will be
effluent application), > 30% areas that exceed 10% will required at the
application) 0 — subsurface effluent be mandated to fill in order application area
10% (subsurface | application to provide the adequate to address high
effluent gradient. gradients.
application)

Surface Category 1to 3 Category 4 to 6 soils, Category 4 and 6 in-situ High Fill will be

water soils no surface permanent surface soils, however fill to required beneath
water down water <50 m down provide necessary effluent disposal
gradient within > | gradient, high rainfall clearances to groundwater. areas to address
100 m, low area, high shallow
rainfall area resource/environmental | Streamlines/drains are groundwater, this

value seasonal. can be permeable
sand and could
Moderate rainfall (797.1 reduce the risk
mm/year). category
Downstream dam used as
water source.

Position of | Downgradient of | Upgradient of surface Building envelopes and APZ | Moderate | Effluent disposal

land surface water, water, property located on-grade with - High areas can be

application | property boundary, recreational | central dam. allocated away
areain boundary, area from

landscape recreational area Not located nearby public streamlines/drains

open spaces. to achieve a
approximately 70
Land application areas can m setback.
be situated > 70 m from
stream lines. Position of
application areas will be
allocated at the DA stage.
Drainage Category 1 and 2 | Category 6 soils, sites Category 4 and 6 with Moderate | Fill will be

soils, gently
sloping area

with visible seepage,
moisture tolerant
vegetation, low lying
area

groundwater seepage lines

required beneath
effluent disposal
areas to address
shallow
groundwater, this
can be permeable
sand.

Table 3: Surface water risk assessment for northern proposed building envelopes within Lot 220 (continued).
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Site/system | Less constrained* More constrained* @ Proposed approach for northern  Risk Response to risk
Feature* lots within Lot 220 category category

Flood Above 1in 20 year | Below 1in20year | Land application areas will have | Low None required
potential flood contour flood contour a significant vertical separation

above the (100 ARI) 1% AEP
flooding top water levels.

Application | Drip irrigation or Surface/above Treated wastewater will be Low Subsurface

method subsurface ground application | applied via subsurface application can be
application of of effluent application mandated if
effluent required

* From AS/NZs 1547 On-site domestic wastewater management (Standards Australia and Standards New
Zealand 2012)

The overall risk to the environment and public health from appropriate implementation of secondary
wastewater treatment (with nutrient removal and disinfection) and subsurface application systems
posed by the northern proposed building envelopes (and AZP) within Lot 220 is considered to be
moderate to high.

334 Groundwater separation

As discussed in Section 2.4, groundwater seepage was observed on top of the low permeability layer
during the Geotechnical Investigation (Douglas Partners 2009) and the Land Capability Assessment
(360 Environmental 2007). The required vertical separation from an on-site sewage system discharge
point and the highest groundwater level when the system is not within a sewage sensitive area or
public drinking water source area is a minimum of 0.6 m (for heavy soils or sand when secondary
treatment is used) as per the Government Sewerage Policy (DPLH 2019). The guidelines for
groundwater separation in AS/NZS 1547 (Table R1) states that vertical setbacks of between 0.6 m —
1.5 m should be considered. Based on the absence of geotechnical information specific to individual
building envelopes, the geological complexity and previous recommendations, it is proposed to use
sand fill to provide the requisite clearance to groundwater. As groundwater is recorded to be close to
or at the existing natural surface level, it is appropriate to adopt a minimum fill level of 0.6 m
beneath effluent disposal areas.

3.35 Other setbacks

Code of Practice for the Design, Manufacture, Installation and Operation of Aerobic Treatment Units
(DoH 2015) specifies setback distances from infrastructure for land application (surface irrigation)
areas and for treatment units. For a flat or gently sloping site these are:

Land application area (surface irrigation)

e A minimum of 1.8 m from boundaries with open fencing

e 1.8 m from buildings

e 1.8 m from any paved surface including driveways, paths etc.
e  From swimming pools:
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0 3.0monflat ground
0 3.0 mdownslope
0 6.0 mupslope
e 30 m from wells, bores, dams or water courses used or available for human or animal
consumption.

An ATU (or similar)

e 1.2 m from any boundaries or buildings

e 1.8 m from the surface irrigation disposal area

e 6.0 mfrom a well, bore, dam or any water course whether it is used for a domestic water
supply or discharging to a proclaimed water catchment area.

Due the relatively minor scale of these setbacks, demonstration of their provision will be provided at
the individual lot development/building licence stage.

34 Land capability summary

For the proposed building envelopes and APZ within both Lots 220 and 300, the soil-terrain units are
acceptable for on-site wastewater treatment and land application in terms of geophysical
characteristics (slope and soil characteristics), though noting that the effluent disposal areas will
likely require some measure of fill.

The proposed building envelopes located within Lot 300 and the southwestern building envelope
within Lot 220 and APZ are able to achieve the recommended horizontal separation of 100 m from
streamlines/drains. The two remaining building envelopes within Lot 220 will be able to achieve
approximately 70 m setback from the nearest streamline/drain.
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4 Wastewater Management

4.1 Expected wastewater volume

The expected hydraulic load of households is based on the fact sheet: Supplement to Regulation 29 —
Wastewater system loading rates (DoH 2019b). The rate of 900 L/day has been adopted for
calculations in this SSE. The rate of 900 L/day corresponds to a standard residential dwelling with an
occupancy of six persons. This is in line with the approach outlined in the Government Sewerage
Policy (DPLH 2019) which advocates conservative estimates at the subdivision level, which can be
refined at a later stage when the occupancy can be estimated with greater certainty. There is also
some conservancy to account for the requirement of the system to treat the peak wastewater flow
(e.g. if all water appliances are used simultaneously), consistent with AS/NZS 1547.

4.2 Appropriate treatment technology and onsite sewage management systems

As discussed in Section 2.7, the site is not within a sewage sensitive area. Therefore, the Government
Sewerage Policy (DPLH 2019) does not specify that a secondary treatment system (such as an ATU)
must be used, however given the site soils and characteristics the adoption of a secondary treatment
system would be preferable. The proposal will make these mandatory. The performance
requirements of secondary treatment systems and secondary treatment systems with nutrient
removal are described in Section 7 of the Government Sewerage Policy (DPLH 2019).

Secondary treatment systems must be approved by the Department of Health (DoH) for use in
Western Australia. An online list of currently approved systems, including those approved for
nutrient removal, is maintained by DoH (2020).

Secondary treatment systems should be installed and operated in accordance with the Health
(Treatment of Sewage and Disposal of Effluent and Liquid Waste) Regulations 1974, the Code of
Practice for the Design, Manufacture, Installation and Operation of Aerobic Treatment Units (DoH
2015) and AS/NZS 1547 (Standards Australia and Standards New Zealand 2012). Treatment systems
must be serviced by an authorised service person on a regular basis (usually quarterly) as per the
conditions of product approval issued by DoH.

4.3 Land application area requirements

The calculation of the minimum required land application area (i.e. with use of wastewater
application in trenches) is described in Schedule 2 of the Government Sewerage Policy and is the
estimated hydraulic load (occupancy multiplied by the design loading rate — see Section 4.1)
multiplied by a conversion factor. The appropriate conversation factor is determined by selection of
the proposed treatment type and the soil category (Table 2 of Schedule 2 from the Government
Sewerage Policy). The land application area when other methods of application are proposed is
calculated based on loading rates defined for varying systems in AS/NZS 1547 (Table 5.2). The
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calculated land application area for trench and spray/drip application for each soil-terrain unit is

summarised in Table 4. Mounds, which are designed to overcome restrictive soils or high

groundwater, are also included.

Table 4: Land application area requirements (secondary systems)

o . Conversion Design irrigation | Land
. . . . Application Hydraulic L
Soil-terrain unit Soil category loading (L/day) factor rate (mm/day) application
g Y (DPLH 2019)  (AS 1547) area (m2?)”
Clayey Sand, Category 6 Trench 0.5 - 450
Sandy Clay, (Medium to )
Clayey Sandy Gravel - Heavy Clays) Spray/drip 2 450
flat to slightly sloped Mounds _ Gk 180**
900
Trench 0.286 257
Category 4
Gravelly.Sandy Clay (Sandy Clay | Spray/drip - 35 257
flat to slightly sloped
Loam)
Mounds - 16 57**

*Application area and treatment systems setbacks are not accounted for.

**Basal application area requirement for a flat location (< 3% grade). Design of mound is subject to minimum
dimension, as per AS/NZS 1547.

***Special design is required for this type of soils. Absorption rate shall be based on specific permeability
testing, as per AS/NZS 1547.

Note that an update to the conservative categorisation of the soils observed within site can be
undertaken if geotechnical investigations are done at the location of individual building envelopes.
This may result in a smaller land application area being required.

4.4 Capability of land to accommodate sewage application

The land application area required for on-site application of treated wastewater varies between 257
m? to 450 m? for the examples detailed in Table 4. Given that proposed building envelopes in the
structure plan amendment are approximately 1,250 m? (plus the area of the APZ), there should be
sufficient land area available, though it is noted that the building envelopes will need to be able to
accommodate a nominal 500 m? building footprint area, plus sufficient area for other
paved/hardstand areas and in-lot setbacks.

It is noted that the land application areas within the clayey soil-terrain units are based upon the
surrounding/nearby soils. The application areas will however be located on sand fill with a depth that
will be variable based on grade of the existing surface and the separation distances required. This
provides an additional level of conservatism to the approach proposed.

441  Cumulative impacts

The Government Sewerage Policy indicates that approval of on-site management of sewage is likely
to set a precedent for similar proposals in the local water catchment, and that the cumulative impact
should then be considered.
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The proposed lots/building envelopes are the last remaining subdivisible portions of the structure
plan area, which has largely been constructed as can be seen in site aerial photography (see Figure
1). The lot sizes across the structure plan area vary, from approximate minimum of 1 ha, whereas
within the structure plan amendment areas proposed lot sizes are approximately 1.4 ha to 6.6 ha.
The land capability characteristics indicate that onsite effluent disposal is possible within the relevant
portions of Lot 220 and Lot 300, and additional level of protection to the environment will be
achieved if secondary treatment systems are adopted. It is assumed that similar standards will be
applied to other developments under similar conditions and that the cumulative risk will therefore
be appropriately mitigated.

It is noted that the existing zoning for the site permits chalet development (up to six chalets on Lot
220 and up to nine chalets on Lot 300 plus caretaker residences) that would be at a higher density
than the structure plan amendment proposal. The structure plan amendment proposal therefore

reduces the potential impacts that might otherwise have occurred.

4.5 Monitoring and maintenance

The Code of Practice for the Design, Manufacture, Installation and Operation of Aerobic Treatment
Units (DoH 2015) details minimum standards for the design, manufacture, installation and operation
of secondary treatment and application systems (i.e. ATUs), and provides guidance to local
government as to how to assess the installation and ongoing operation requirements. Adherence to
the Code is considered to be sufficient to ensure the risks associated with treatment and application
of wastewater on-site are mitigated.

The Government Sewerage Policy notes that the State adopts a ‘cautious approach’ to the use of
secondary treatment systems (DPLH 2019). A small number of studies and surveys have identified
difficulties associated with the somewhat rigorous installation, maintenance, auditing and education
requirements associated with secondary treatment system implementation (McGrath et al. 2015). If
unchecked, these difficulties can increase the risk of system failure and subsequent health and
environmental hazards.

It is expected that an appropriate auditing procedure will be implemented by the City of Busselton to
ensure maintenance of secondary treatment systems is occurring as required. Treatment system
manufacture and installation companies typically offer an annual maintenance service with a
certificate of completion that can be provided to demonstrate compliance. The owner of the system
is responsible for continuing maintenance and providing any required documentation to the Shire for
auditing.
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5 Conclusion

The wastewater management strategy for the site, as outlined in this SSE, has been developed to be
consistent with the approach and requirements detailed the Government Sewerage Policy (DPLH
2019) and AS/NZS 1547 On-site domestic wastewater management (Standards Australia and
Standards New Zealand 2012). In order to appropriately mitigate risk posed by the onsite disposal of
effluent Emerge Associates recommends:

e All effluent disposal systems should be secondary treatment systems with nutrient removal.

e The preliminary sizes of land application areas sufficiently demonstrate that there is adequate
areas within building envelopes and the adjacent APZ. These should be revised based on
geotechnical investigations at the building envelope/disposal area scale.

e  Wherever possible a minimum horizontal separation of 100 m should be adopted between the
nearest streamline/drain and edge of effluent disposal areas located within building envelope/
APZ.

e Where is it not possible to achieve a 100 m setback between the nearest streamline/drain and
edge of effluent disposal areas, the effluent disposal area should be located as far as
practically possible from the nearest streamline/drain, within the building envelope/APZ.

e Utilise sand fill bellow effluent disposal areas and ATUs to maintain a minimum vertical
separation of 0.6 m from the maximum groundwater level (which are assumed, based on
recorded soil profiles, to be at the surface) within low permeability soils. It is acceptable for
the depth of fill to be revised if site specific data regarding groundwater can be provided and
which supports a revised approach that complies with the separation requirements of the
Government Sewerage Policy and AS/NZS 1547 On-site domestic wastewater management.

e Ensuring appropriate installation, monitoring and maintenance of systems in undertaken.

The above investigations and management responses demonstrate that the site is able to
accommodate the on-site treatment and application of wastewater from individual lots within the
site, and that this can be achieved in a way that mitigates potential risks to receiving environment or
the public.
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Figure 1: Site Location and Topography.
Figure 2: Geology and Soils.

Figure 3: Acid Sulfate Soils Risk Mapping.
Figure 4: Surface Water Features.

Figure 5: Structure Plan Response to Environmantal Attributes. .
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Appendix A

Proposed Structure Plan

Rowe Group Design
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Geotechnical Investigation

Douglas Partners (2009)
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DR
Project: 46921
22 September 2009

REPORT ON
'EOTEC[INICAL INCIESTIC/ATION
PROPOSE[] RURAL RESITENTIAL SULICICISION
MCLACLAN RICJECYALLINCUP T A

17 INTROJUCTION

This report presents the results of a geotechnical investigation carried out for a proposed rural
residential subdivision located at Lot 4208 Biddle Road, Yallingup. The investigation was
requested by Peter Golder of GroundWork Consulting Engineers on behalf of Churchlands
Holdings Pty Ltd and was undertaken in accordance with Douglas Partners’ proposal dated 21
July 2009.

The purpose of this investigation was to assess the subsoil conditions beneath the site and thus:

o the suitability of the site for the proposed development, from a geotechnical perspective,

e provide an appropriate site classification in accordance with AS2870;

e provide recommendations regarding site preparation for the proposed development including
excavatability constraints for installation of buried services, unsuitable subgrade materials,
suitability of cut materials for use as fill and suitability of laterite for use as stone pitching, if
encountered;

e provide design parameters for road pavements, including California bearing ratios of the
likely subgrades;

e comment on the suitability of the Shire of Busselton’s standard pavement profile for the
CBR’s encountered; and

e assess the permeability of the soils and provide comments on the suitability of the site for
stormwater disposal; and

e assess the suitability of the ground conditions at Lot 18 to support a fire tank.
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Details of the field work are presented in this report together with recommendations on the

issues listed above.

O SITE ('ESCRIPTION

The site is located at Lot 4208 Biddle Road, Yallingup and comprises an irregular shaped area
of land covering approximately 140 ha. The site is bounded by McLachlan Road to the west,
Biddle Road to the north and rural land to the south and east (Refer to Drawing 1, Appendix A).

The site was accessed from McLachlan Road.

The site generally comprises cleared land covered with grass and sparse mature trees. A few
areas of the site are heavily vegetated with remnant bush, including the south-western and the
north-western corners of the site as well as along the eastern boundary. It is understood that

these areas will remain undeveloped. A few houses exist across the site.

A large dam is set in the central part of the site. The dam is fed by three streams, running from
the north, the west and the south-west. Vegetation is generally dense along these streams.
Minor drainage channels were noted across much of the site, supplying small dams and ponds.
Wet areas were also observed across the site at the time of the field work, mainly in the

southern two-thirds of the site.

The surface soils across the site generally comprised grey and brown clayey and silty sandy
topsoils. The topsoil was saturated at the wet areas noted above.

Topography ranges from RL 138 m AHD in the north-west corner of the site to RL 83 m AHD in

the south-east corner of the site. The topography generally slopes toward the central dam.

The Yallingup 1:50 000 Environmental Geology sheet indicates that shallow sub surface

conditions beneath the site comprise colluvial sand and gravel, lateritic gravel and gneiss.
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0 FIELC [ ORI METLIOLIS

Field work was carried out on 29 and 31 July 2009 and comprised the excavation of 25 test pits

and the performance of five in situ permeability tests.

The test pits were excavated to depths of up to 3.0 m using a Caterpillar 4 tonne excavator,
equipped with a 450 mm wide rock bucket. Dynamic Cone Penetrometer (DCP) testing in
accordance with AS1289.6.3.2 and pocket penetrometer (PP) tests were undertaken to measure
the consistency of soils. Test pits were logged generally in accordance with AS 1726 by a
geotechnical engineer from Douglas Partners who also recovered selected soil samples for

further identification and laboratory testing purposes.

Permeability testing was carried out using the falling head method at test locations TP1, TP6,
TP11 and TP14 and using the constant head method at TP18.

Test pit sites were located using a handheld Garmin GPS unit and are presented on Drawing 1
in Appendix A. The surface elevation at each test pit location was interpolated from a contour

plan provided by the client.

] FIEL"' [1OR[I RESULTS

k| 1 0 e A

Detailed logs of the ground conditions and results of the field testing are presented in
Appendix B, together with notes defining descriptive terms and classification methods used. The
soil conditions across the site are highly variable and are not conducive to a generalised

description. They do however consist of the following soil types:

TOPSOIL - silty sandy topsoil and clayey topsoil to depths of 0.14 m;

SAND - loose to medium dense, becoming dense with depth;
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GRAVEL - generally medium dense or dense, grey and brown gravelly

materials with varying quantities of sand and clay;

CLAYEY SAND - medium dense and dense, grey, brown and orange/brown clayey
sand,;

CLAY - generally firm to very stiff clay and sandy clay;

LATERITE - medium strength red/brown slightly fractured massive laterite; and

WEATHERED GRANITE - extremely low strength, white and grey weathered granite.

i U MHHo00 Lo

At the time of the investigation on 29 and 30 July 2009, free groundwater was not observed
within any of the test pits excavated to depths of up to 3.0 m. However, groundwater seepage
was noted at depths of between 0.35 m and 2.2 m at test locations TP1, TP3, TP4, TP7 to
TP12, TP14 to TP16, TP18, TP20, TP21 and TP23 to TP25.

i RO COP OO OO T OO

Permeability testing was carried out using the falling head method at test locations TP1, TP6
and TP14 and using the constant head method at TP18. Results of the permeability testing are

summarised in Table 1.
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TOOm1 OROCOMOO MM PO OO0 T OCmo]

REH somrrrmD S
TP1 0.6 SAND — grey 1.3x10™
TP6 0.5 SAND —brown sand with some clay 6.3x10°
TP11 0.6 SAND - yellow/brown slightly clayey sand 5.4 x 107
TP14 0.6 CLAYEY SAND - yellow/brown 8.3x 10"
TP18 0.55 SANDY GRAVEL - brown 3.2 x10°

0 LATORATORY TESTINC] RESULTS

The following laboratory testing programme was carried out on selected soil samples by a NATA

registered laboratory and comprised the determination of:

e particle size distribution on eleven samples;

e Atterberg limits and linear shrinkage on eight samples;

e Modified Maximum Dry Density (MMDD) on four samples, and

o four-day soaked California bearing ratio (CBR) on four samples.

Results of the testing are summarised in Table 2 and test certificates are presented in

Appendix C.
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T [ SO ] [h LL PL Pl LS OMC | MM([J | CLR
mo 000O0Ommmo oo mod mod mo mo mo mO m O mo
TP4 0.4-0.5 | CLAYEY SAND 33 <0.0135 0.34 32 18 14 6.0 - - -
CLAYEY SANDY
TP4 1.5 23 <0.0135 1.2 53 19 34 13.0 13.3 1.89 10
GRAVEL
TP7 0.9 CLAYEY GRAVEL 30 <0.0135 2.0 73 28 45 13.0 - - -
TP8 0.5 SANDY CLAY 61 <0.0135 0.03 - - - - 22.7 1.57 35
TP10 1.4 SANDY CLAY 48 <0.0135 0.23 70 24 46 13.5 - - -
TP14 0.6 CLAYEY SAND 16 <0.0135 1.8 - - - - 7.6 2.16 60
TP14 1.1 CLAY 85 <0.0135 | <0.0135 | 120 30 90 17.5 - - -
TP18 0.5 SANDY GRAVEL 6 0.20 10.1 - - - - 7.5 2.38 90
TP20 1.9 CLAY 51 <0.0135 0.32 96 28 68 19.5 - - -
TP21 1.4 CLAY 61 <0.0135 0.40 79 27 52 12.0 - - -
TP22 1.4 SANDY CLAY 37 <0.0135 0.35 64 24 40 13.5 - - -
Notes:

- LL: liquid limit - OMC: optimum moisture content

- PL: plastic limit - MMDD: modified maximum dry density

- PI: plasticity Index - CBR: California Bearing Ratio

- LS: linear shrinkage - ‘-* means ‘Not Tested’

o0 ENCINEERINT ETJALUATION AN RECOMMEN(ATIONS

It is understood that the proposed development will comprise the construction of a rural

k| POOO000 000Omo0 o0

residential subdivision with associated roads and services (Refer to Drawing 1, Appendix A).
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Results of the field work and laboratory testing indicate that the clayey materials encountered

across the site vary from slightly reactive to highly reactive in response to seasonal soil moisture

changes. Furthermore, some areas of the site contain no reactive materials within depths which

affect the site classification. Given the variability of the soil conditions across the site and the

size of each lot, it is considered that site classification for individual houses sites should be

established at a later stage, once the building sites have been determined.

Current classification of the site in accordance with AS2870 for each test location, together with

the thickness of filling required to amend the existing classification to a less restrictive

classification are given in Table 3. Classification and filling thicknesses given in Table 3 were

assessed using the method presented in Kay (1990) based on a design depth of suction change

of 2.3 m (McManus, 2004).

TO00D 0 0 ST € MOOmmOImo 000000 TOO0 LOO0ImO
ALDMIOCENDCD ADOMIMOCCNDC
RO F mme RO Fommcd
cUIroomm
TOMOOOOO 000D | TOMOOOOO 00000
T OO0L 0000 C OO0

ECIINO0 0000 | ECIONO O 000
LOOOOm ACOmod L0 ACOmod
OCIIIMISIT | OICIIT SOSII

TP1 A - -

TP2 A - -

TP3 S - -

TP4 M - 0.8

TP5 S - -

TP6 A - -

TP7 S - -

TP8 H 0.6 1.2

TP9 S - -

TP10 M - 0.7

TP11 S - -

TP12 M - 0.3

TP13 A - -

TP14 H 0.5 0.9

TP1 5 S
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ALDMOOCNCD ADOMIMOCCNDC
RO Fmme RO Fommcd
coIroOmm
TOmMOOOOO 00000 | TOMWOOOOO 00000
TOOOLO0Ommo C OO
EOIIIN0 00000 | ECONIDNO O o000
LOOOOm ACOmod L0 ACOmOod
OICTIOMISTI | (CIIT SIS
TP16 M - 0.5
TP17 M - 0.3
TP18 M - 0.3
TP19 M - 0.7
TP20 M - 0.5
TP21 M - 0.5
TP22 M - 0.5
TP23 H 0.3 0.8
TP24 S - -
TP25 S - -

The filling thicknesses given in Table 3 do not include the thickness of additional filling that
would be required to replace topsoil. This additional filling thickness will depend on the thickness

of soil removed during topsoil stripping operations.

The classification and filling thicknesses given in Table 3 assume that site preparation is carried

out as detailed in Section 6.3.

The variation of geotechnical properties over short distances should be avoided beneath the

proposed building envelopes to minimise the risk of potential differential movements.

min ECTrmmo € OO0mmon OO0 RO

The ground conditions across the site are generally readily excavatable for service trenches and
cut operations with the use of conventional excavating equipment such as hydraulic excavators.
However, medium strength massive laterite rock was encountered at a depth of 0.3 m at TP2
and at a depth of 0.8 m at TP13 and cannot be precluded form other areas of the site. It is
considered that the use of powerful excavators with rock breakers or heavy rippers should be

sufficient for the excavation of this material, if required.
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As noted above, medium strength fractured laterite rock was encountered at two locations within

the site. It is considered that this rock is unsuitable for use as stone pitching material.

{m S PIO0mo

Prior to excavation of foundations and/or placement of fill, all deleterious material including
topsoil and vegetation should be stripped from building envelopes and pavement areas and
removed from site or reused for landscaping purposes, if applicable. Topsoil was encountered

to depths up to 0.14 m across the site.

Tree roots remaining from any clearing operations within the proposed building envelopes and
pavement areas, should be completely removed and the excavation backfilled with material of
similar geotechnical properties to the surrounding ground and compacted to a dry density ratio

of not less than 95% modified maximum dry density (MMDD).

Following removal of unsuitable material, it is recommended that the ground surface beneath
building envelopes and pavement area be compacted to achieve a dry density ratio of not less
than 95% of MMDD. The use of heavy non vibrating equipment is recommended on clayey
ground. It is recommended that disturbance, thus softening of the clayey materials be minimised

during construction. Further recommendations regarding drainage are provided below.

It is understood that cut and fill will be used to construct some of the roads. The materials across
the site are generally suitable for this purpose. The filling should be placed within 2% of its
standard optimum moisture content, in layers not exceeding 200 mm thickness and compacted

to achieve a dry density ratio of not less than 95% of maximum modified dry density (MMDD).

It is recommended that earthworks be carried out during the dry period of the year in order to
ease the handling, placement and compaction of the clayey materials. Care should be taken not

to run heavy plant adjacent to existing structures or services.

To avoid post construction swelling and shrinking, it is recommended that excessive drying and
wetting of the exposed clayey materials be minimised. Excessive wetting of the base of the

foundation excavations would also lead to softening of the foundation materials. Drying could

Report on Geotechnical Investigation 22 September 2009
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be avoided by minimising the amount of time during which the base of the excavation is
exposed and wetting could be avoided by adopting the drainage measures as outlined in
Section 6.8.

It is recommended that compaction control for clayey materials be carried out using a nuclear

surface moisture-density gauge, in accordance with AS1289.5.8.1.

i P00 000

Ten test pits (TP1, TP4, TP8, TP11, TP14, TP18, TP20 and TP23 to TP25) were excavated
along the proposed pavement alignment for the subdivision. As noted in Section 4.1, the likely

subgrade comprises sand, clayey sand, sandy clay and gravelly materials.

Laboratory testing results detailed in Section 5 indicate a CBR value of 3.5% for soaked
samples compacted to a dry density of 95% of MMDD and tested under a confining surcharge of
4.5 kg of sandy clay subgrade, and CBR values of between 10% and 90% for the gravelly
materials across the site. The gravel fraction is likely to have caused an over estimation of the
latter results. Based on observations made in the field, the available laboratory testing results
and the variability in ground conditions over the site, a subgrade CBR design value of 4% is
suggested for the design of pavement on the naturally occurring subgrades, provided the

subgrade is compacted to a dry density ratio of not less than 95% MMDD and suitably drained.

It should be noted that the pavement could be designed using a CBR value of 12% across the
site if a thickness of at least 0.5 m of clean sand is placed between the base of the pavement
basecourse and the clayey subgrade or if the clayey subgrade is boxed out and replaced by
suitable clean sand fill. Such sand fill should contain not more than 5% per weight of fines
(particles finer than 0.075mm) and be compacted to a density ratio of not less than 95% of
MMDD. Particular attention should be paid to suitably drain the sand box in order to avoid

saturation of the pavement layers and subsequent pavement defects.

It is recommended that subgrade be inspected by a suitably experienced geotechnical engineer

prior to placement of basecourse to identify any unsuitable material and specific drainage

Report on Geotechnical Investigation 22 September 2009
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measurements required. Particular care should be exercised in implementing a suitable

drainage strategy for the proposed roads to prevent water ingress into pavement layers.

The Shire of Busselton require pavements within their jurisdiction to be designed in accordance

with Austroads Guidelines where ground conditions are different to well drained sand soils.

Based on Austroads Technical Report: Pavement Design for Light Traffic (2006), it is
recommended that internal pavement of this subdivision comprises a minimum total thickness of
275 mm for a design subgrade CBR of 4%. This thickness may include a thin asphalt surfacing
treatment. Also, a minimum thickness of 100 mm of basecourse quality material is suggested, if

the proposed pavement comprises a basecourse and sub base.

In accordance with the City of Busselton, sub base should comprise either crushed limestone or
other gravel material and consist of well graded material with a maximum particle size of 38 mm
and plasticity index of no greater than 10%. It is understood that in this region lateritic gravel is
commonly used as basecourse material for this type of pavement. It should be noted that some
laterite material can shrink substantially after compaction with block cracking being extensive.
Accordingly, care should be taken in specifying lateritic gravel to ensure it is from a proven

source.

The sub base should be compacted to a level of not less than 95% MMDD and basecourse not
less than 98% MMDD. It is recommended that the basecourse be dried back to a moisture
content of less than 85% prior to application of the asphalt surfacing.

min SOMMP I 00N 000 S O OO0 (HIDo00

As discussed in Section 4.3, permeability testing was undertaken within various soil profiles
across the site. Results of the in situ permeability testing indicate a permeability value of
1.3 x 10* m/s for the sand with low fines content such as at TP1, and permeability values of
between 3.2 x 10° m/s and 8.3 x 10" m/s for the clayey materials across the site. The clayey
materials and shallow laterite encountered at various depths underlying the site should be

considered impervious for drainage purposes. It is considered that on-site stormwater disposal
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using soak wells and sumps should be considered on a lot by lot basis once the location of the

dwelling is known.

0 O Mo000 Hmo

No free groundwater was encountered beneath the site at the time of the investigation in July
2009, however groundwater seepage was noted within test pits across the majority of the site
and waterlogged areas were also observed. Such seepage and perched groundwater is
expected to occur following high rainfall events, over the low permeability materials, such as
clayey sand, sandy clay and clay encountered at shallow depths beneath some parts of the site,

and will require some control.

Surface water should be directed away from buildings and pavements. It is recommended that
the site surface be graded away from structures and pavements and a subsurface drainage
system be implemented to control groundwater, and direct it away from buildings and

pavements into a suitable outflow.

L R OO MO

As noted in the previous sections, some of the clays underlying the site are highly reactive and
therefore ground movement may accompany seasonal changes to their moisture content. It is
therefore recommended that particular attention be paid to minimising moisture content changes
within the clays through the adoption of appropriate measures, such as ensuring:

¢ the site is well drained, both during construction and throughout the life of structures on the

site;

e plumbing systems be maintained and repaired to avoid leaks beneath and around structures;
e no large trees be planted adjacent to structures; and

e irregular or excessive watering around the structures be avoided.

For further advice on protecting structures overlying clayey soils, reference should be made to
the CSIRO note, entitled ‘Foundation Maintenance and Footing Performance: A Homeowner’s
Guide’, which is attached in Appendix D of this report.
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min F 0 TOO0 LOooome

It is understood that a water storage tank for fire fighting is to be located within the vicinity of Lot
18 (Refer Drawing 1, Appendix A). The size of the tank is not known at time of writing. Test
location TP22 was located within the general area and indicates that the ground conditions
should be suitable for supporting a water tank, provided site preparation is carried out as

detailed in Section 6.3.

17 LIMITATIONS

Douglas Partners (DP) has prepared this report for this project at Lot 4208 Biddle Road,
Yallingup in accordance with DP’s proposal dated 21 July 2009 and acceptance received from
Churchlands Holdings Pty Ltd dated 23 July 2009. The work was carried out under DP
Conditions of Engagement. This report is provided for the exclusive use of the Churchlands
Holdings Pty Ltd for the specific project and purpose as described in the report. It should not be

used by or relied upon for other projects or purposes on the same or other site or by a third

party.

The results provided in the report are considered to be indicative of the sub-surface conditions
on the site only to the depths investigated at the specific sampling and/or testing locations, and
only at the time the work was carried out. DP’s advice may be based on observations,
measurements, tests or derived interpretations. The accuracy of the advice provided by DP in
this report is limited by unobserved features and variations in ground conditions across the site
in areas between test locations and beyond the site boundaries or by variations with time. The
advice may be limited by restrictions in the sampling and testing which was able to be carried
out, as well as by the amount of data that could be collected given the project and site
constraints. Actual ground conditions and materials behaviour observed or inferred at the test
locations may differ from those which may be encountered elsewhere on the site. Should
variations in subsurface conditions be encountered, then additional advice should be sought

from DP and, if required, amendments made.
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This report must be read in conjunction with the attached “Notes Relating to This Report” and
any other attached explanatory notes and should be kept in its entirety without separation of
individual pages or sections. DP cannot be held responsible for interpretations or conclusions
from review by others of this report or test data, which are not otherwise supported by an
expressed statement, interpretation, outcome or conclusion stated in this report. In preparing

this report DP has necessarily relied upon information provided by the client and/or their agents.
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NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessarily relevant to all reports.

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
extent by the scope of information on which they rely.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code. In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soail types are described according to the predominating
particle size, qualified by the grading of other particles
present (eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relative
density, generally from the results of standard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N” Value Cone Value
(blows/300 mm) (g — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.

Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is carried out during driling to allow

engineering examination (and laboratory testing where
required) of the soil or rock.

Disturbed samples taken during driling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-walled
sample tube into the soil and withdrawing with a sample of
the soil in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of driling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the in-situ
soils if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhoe and up to
6 m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger, generally
300 mm or larger in diameter. The cuttings are returned to
the surface at intervals (generally of not more than 0.5 m)
and are disturbed but usually unchanged in moisture
content. Identification of soil strata is generally much more
reliable than with continuous spiral flight augers, and is
usually supplemented by occasional undisturbed tube
sampling.

Continuous Sample Drilling — the hole is advanced by
pushing a 100 mm diameter socket into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected.

Continuous Spiral Flight Augers — the hole is advanced
using 90—115 mm diameter continuous spiral flight augers
which are withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of drilling in
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clays and in sands above the water table. Samples are
returned to the surface, or may be collected after
withdrawal of the auger flights, but they are very disturbed
and may be contaminated. Information from the drilling (as
distinct from specific sampling by SPTs or undisturbed
samples) is of relatively lower reliability, due to remoulding,
contamination or softening of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water being pumped down the drill rods and
returned up the annulus, carrying the drill cuttings. Only
major changes in stratification can be determined from the
cuttings, together with some information from ‘feel’ and
rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only possible
from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample is
obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also in
cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 6.3.1.

The test is carried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
tube to be driven in three successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form.

e In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 4,6,7
N=13

¢ In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.

The results of the tests can be related empirically to the
engineering properties of the sail.

Occasionally, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in clays. In
such circumstances, the test results are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction cone
penetrometer. The test is described in Australian Standard
1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made of
the end bearing resistance on the cone and the friction
resistance on a separate 130 mm long sleeve, immediately
behind the cone. Transducers in the tip of the assembly
are connected by electrical wires passing through the
centre of the push rods to an amplifier and recorder unit
mounted on the control truck.

As penetration occurs (at a rate of approximately 20 mm
per second) the information is plotted on a computer
screen and at the end of the test is stored on the computer
for later plotting of the results.

The information provided on the plotted
comprises: —
¢ Cone resistance — the actual end bearing force divided

by the cross sectional area of the cone — expressed in

MPa.

results

e Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa.
e Friction ratio — the ratio of sleeve friction to cone

resistance, expressed in percent.

There are two scales available for measurement of cone
resistance. The lower scale (0—5 MPa) is used in very
soft soils where increased sensitivity is required and is
shown in the graphs as a dotted line. The main scale (0—
50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

de (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
0. = (12to 18) c,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports is
assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on
soil classification is required, direct driling and sampling
may be preferable.
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Hand Penetrometers

Hand penetrometer tests are carried out by driving a rod
into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments of
penetration. Normally, there is a depth limitation of 1.2 m
but this may be extended in certain conditions by the use
of extension rods.

Two relatively similar tests are used.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9kg hammer, dropping
600 mm (AS 1289, Test 6.3.3). This test was developed
for testing the density of sands (originating in Perth) and
is mainly used in granular soils and filling.

e Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was developed
initially for pavement subgrade investigations, and
published correlations of the test results with California
bearing ratio have been published by various Road
Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure used
are given on the individual report forms.

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling will
provide the most reliable assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a very
small sample of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into account
the spacing of boreholes, the frequency of sampling and
the possibility of other than ‘straight line’ variations between
the boreholes.

Ground Water

Where ground water levels are measured in boreholes,

there are several potential problems;

¢ In low permeability soils, ground water although present,
may enter the hole slowly or perhaps not at all during the
time it is left open.

e A localised perched water table may lead to an
erroneous indication of the true water table.

e Water table levels will vary from time to time with
seasons or recent weather changes. They may not be

the same at the time of construction as are indicated in
the report.

e The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and driling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils. Piezometers,
sealed in a particular stratum, may be advisable in low
permeability soils or where there may be interference from
a perched water table.

Engineering Reports
Engineering reports are prepared by qualified personnel

and are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal (eg. a three storey building), the information and
interpretation may not be relevant if the design proposal is
changed (eg. to a twenty storey building). If this happens,
the Company will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the
Company cannot always anticipate or assume
responsibility for:

e unexpected variations in ground conditons — the
potential for this will depend partly on bore spacing and
sampling frequency

¢ changes in policy or interpretation of policy by statutory
authorities

e the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on site during
construction appear to vary from those which were
expected from the information contained in the report, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in Tender
Documents”, published by the Institution of Engineers,
Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section
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is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects of
work to which this report is related. This could range from
a site visit to confirm that conditions exposed are as
expected, to full time engineering presence on site.

Copyright © 1998 Douglas Partners Pty Ltd
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CLIENT: Churchlands Holdings Pty Ltd

TEST PIT LOG

SURFACE LEVEL: 123.6 m AHD* PIT No: TP1

PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
_1| Depth s 2 M 8 Dynamic Penetrometer Test
Z| (m) of g9 § £ E; Results & g (blows per 150mm)
Strata © F| 8 3 Comments s 10 15 20
TOPS( - ytopso with some : : :
0.09}~Jootlet: :
SAND - loose to medium dense, grey, fine to medium
grained, damp sand. :
- becoming light grey at 0.20 m :
=
B 0.5 :
08 . . e
SILTY SAND - dense, brown, fine to medium grained, J1
damp silty sand cemented in places -+l b |os
-1 ’
» 1
1.1
SAND - medium dense to dense, grey mottled
orange-red, fine to medium grained, damp sand with
some clay.
L
N - clay content increasing with depth to clayey sand
D 19
Lo -2
D | 25
\
-3 3 — - 3
Pit discontinued at 3.0m (target depth)

RIG: Caterpillar 4 Tonne (450mm toothed bucket)

WATER OBSERVATIONS: Groundwater seepage at 1.9m
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2

LOGGED: C Engel

O Sand Penetrometer AS1289.6.3.3

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pocket penetrometer (kPa) -
D Disturbed sample PID Photo ionisation detector Initials: //7
B Bulk sample S Standard penetration test nass: J/
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa)
C  Core drilling > Water seep ¥ Water level

( ) Doug as Partners

I
Date: 0. ! ¢ Geotechnics - Environment - Groundwaler,




TEST PIT LOG

SURFACE LEVEL: 129.6 m AHD* PIT No: TP2

CLIENT: Churchlands Holdings Pty Ltd

P>

PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
g
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Sampling & In Situ Testing
_1| Depth ) o Dynamic Penetrometer Test
2| (m) of § £ TE; Results & 2 (blows per 150mm)
Strata F| 48 3 Comments 5 10 15 20
TOPSOIL - grey brown silty sandy topsoil with some
rootlets
0.14
GRAVELLY SAND - loose to medium dense, g
brown, fine to medium grained, damp gravelysa with |-
trace of cobbles of laterite and with some cli  Gravel is O 2
0.3\ fine to 2000
TER - medium strength, red-brown, slighity O
tur , pisolitic laterite
t B 05
0.75
Pit dis n at. ue on laterite)
1 -1
5t
2 -2
- 3 - 3
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Didiroed tacnple B0 Phots loneation aorear m
i Initials:
B P, ) B S e L ( ) Doug as Partners
& Cocrmma® b Walsrseap % Wate leve pate: JI/1]#1 Geotechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd
PROJECT: MclLachlan Ridge
LOCATION: Yallingup, WA

SURFACE LEVEL: 123.0 m AHD* PIT No: TP3
EASTING:

NORTHING:

PROJECT No: 46921
DATE: 29 July 2009

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1

Description
| Depth £
o (m) O

Strata

Graphic
Log

Sampling & In Situ Testing

Type
Depth

Sample

Dynamic Penetrometer Test
(blows per 150mm)

Water

Results &
Comments

1323

TOPSOIL - grey brown silty sandy topsoil with some

rootlets
0.11

GRAVELLY D - loose, brown, fine to medium
graind, damp slightly clayey gravelly sand with some
boulders and trace of roots. Gravel is fine to coarse
sized.

CLAYEY SAND - dense, yellow-brown mottled ora
fine to coarse grained clayey sand with some gra

12‘2
T
-

10—
CLAYE - medium dense, grey

mottled orange, ‘gravel. Sand is fine to
medium grained. s to coarse sized.

5 10 15 20

Pit discontinued at 2.6m (due to hole collapsing)

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 1.8m

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test S/ 92
U, Tube sample (x mm dia.) PL Point ioad strength Is(50) MPa
W Water sample V  Shear Vane (kPa) 'Z‘ l,' l
C  Core drilling > Water seep I Waterlevel Date: | ,ﬁ

O Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

( ) Doug as Partners

Geotechnics - Environment - Groundwater



CLIENT:

PROJECT:

TEST PIT LOG

Churchlands Holdings Pty Ltd
McLachlan Ridge

LOCATION: Yallingup, WA

SURFACE LEVEL: 110.9 m AHD*

EASTING:
NORTHING:
DIP/AZIMUTH:

PIT No: TP4
PROJECT No: 46921
DATE: 29 July 2009

90°/-- SHEET 1 OF 1

Depth
2 “(m)

Description
of
Strata

0.11

0.65

T
110

1.1

Sampling & In Situ Testing

Graphic
Log

Type
Depth
Sample

Dynamic Penetrometer Test
(blows per 150mm)

Water

Results &
Comments

TOPS( - grey sa y some rootlets

CLAYEY SAND - medium dense, brown mottled dark
grey, clayey sand with some roots. Sand is fine to
medium grained.

S

N
NON N N N NN

N

NN

0.4

NN

N (N NN

0.5

; Y\.\
N

N
N
AN

SANDY CLAY - soft to firm, yellow-brown mottled
orange, sandy clay. Sand is fine to medium grained.

S

CLAYEY SANDY GRAVEL - dense, grey mottled
orange-red clayey sandy gravel. Sand is fine to medium
grained. Gravel is fine to coarse sized.

- with some cobbles of gneiss from 2.1 m

° .°C‘)0V-?'."-' B °‘&

KR LONE g JONT grii

XaldXlaldNla
o

15

ATl

o
h-l

1.8

el

VSRS
aleialdla

)
,\.0

27

SANDY CLAY - white grey with some extremely
weathered gneiss cobbles. Sand is fine to coarse
grained.

26

5 10 15 20

pp = 180kPa

Pit discontinued at 2.7m (due to refusal)

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 2.2m

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.
SAMPLING & [N SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B  Bulk sample S Standard penetration test itials: ‘
\Llj\i Wbt: sampl? (x mm dia.) \F/’L ggint I?/ad st{ﬁggt)n Is(50) MPa
ater sample ear Vane (kPa v
C  Core drilling > Water seep ¥ Waterievel Date.'ll ,1 ( 0‘\

O Sand Penetrometer AS1289.6.3.3
" B Cone Penetrometer AS1289.6.3.2

) Doug as Partners

Geotechnics - Environment - Groundwaler



TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd
PROJECT: Mc Lachlan Road
LOCATION: Yallingup, WA

SURFACE LEVEL: 119.9 m AHD*

EASTING:
NORTHING:
DIP/AZIMUTH: 90°/-

PIT No: TP5
PROJECT No: 46921
DATE: 29 July 2009
SHEET 1 OF 1

Description
| Depth
4 (m) of

Strata

Sampling & In Situ Testing

Results &
Comments

Type
Depth
Sample

Dynamic Penetrometer Test
(blows per 150mm})

Water

5 10 15 20

TOPSOIL - grey sandy topsoil with some rootlets.

0.08
SAND - loose to medium dense, grey, damp fine to

medium grained sand with trace of roots.

- becoming light grey at 0.4 m.

Graphic
Log

0.6

CLAYEY SAND - medium dense to dense,
orange-brown mottled yellow-brown, fine to medium
grained clayey sand. Clay content increasing with
depth.

N

N
N

.\\.\\.\\.

NN
NN
AN

N
SN
N

NN

N

AR
\'\.\\'\'\\N\
NONN
o

NN NN
N\.\'\\

N .\'\\x\\'\\x\\x\\ AL
N N N N N e

NN N

\.\'\\.\'\\\'\ x\\.\'\ N
AN NN G

A

. A
N .\'\
N

N N\

NN
\.\

.\.\

N

N
NN

25

Pit discontinued at 3.0m (target depth)

1

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

LOGGED: C Engel

* Surface level interpolated from survey plan provided by client.

SAMPLING & IN SITU TESTING LEGEND

A Auger sample pp_ Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector

B  Bulk sample S  Standard penetration test

U, Tube sample (x mm dia.) PL  Point load strength Is{(50) MPa
W Water sample V  Shear Vane (kPa)

C  Core drilling > Water seep ¥ Water level

CHECKED

Date: ¢ E”?

[0 Sand Penetrometer AS1289.6.3.3
B Cone Penetrometer AS1289.6.3.2

( ) Doug as Partners

Geotechnics - Environment - Groundwaler



TEST PIT LOG

SURFACE LEVEL: 121.0 m AHD* PIT No: TP6

CLIENT: Churchlands Holdings Pty Ltd
PROJECT: Mc Lachlan Road

PROJECT No: 46921

LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Deoth Description g Sémpling & In Situ Testing . Dvrarmic P et
e o o yn ( es
2| ent of B30 2| | 8|  geusa |8 (blows per . mm)
‘_ Strata © Fl| 8 3 Comments 5 10 15 20
- TOPSOIL - grey-brown sandy topsoil with some silt and : : : :
some rootlets.
0.12 X
SAND - loose to medium dense, brown, fine to coarse RIS
grained, damp sand with some clay. AR
08 - RS
GRAVELLY SAND - brown, fine to medium grained SO
lly sand with some clay and trace of cobbles. AN
ravel is fine to coarse sized. O <)
Q1 D’
O
'.'-_."D:':
- becoming slightly clayey gravelly sand from 1.5m. . D ¥
O
'.--_. ..D",
LE2 2
2.05
GRAVELLY SAND - dense, light yellow-brown mottled
orange, fine to coarse grained slightly clayey gravelly
sand. Sand is fine to medium grained.
26 - -
Pit discontinued at 2.6m (due to slow digging)
-oF3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: No free groundwater observed

REMARKS: * Surface level interpolated from survey plan provided by client.

LOGGED: C Engel

SAMPLING & IN SITU TESTING LEGEND
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B  Bulk sample $  Standard penetration test
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa)
€ Core drilling > Water seep 2 Water level

O Sand Penetrometer AS1289.6.3.3
& Cone Penetrometer AS1289.6.3.2

( ) Doug as Partners

Geotechnics - Environment - Groundwaler
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TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 122.3 m AHD* PIT No: TP7
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing -
Depth <o ® 9o Dynamic Penetrometer Test
& (m) of @3 § g _% Results & ‘;" (blows per 150mm)
Strata o el 8 3 Comments 5 10 s 2
TOPSOIL - grey sandy topsoil with some silt and some : : : :
0.1 rootlets.
SANDY GRAVEL - loose, brown, fine to coarse sized
sandy gravel with some clay.
Lt
07
I CLAYEY GRAVEL - dense, yellow-brown mottled grey
clayey grave! with some cobbles. Sand is fine to coarse
grained. Gravel is fine to coarse sized.
D 0.9
= L9
L2 2
22—
SANQY ] - very st , | sandy cl
et rsoacrlld glrsaczfs .to medium gra some weathe pp | 23 pp = 350kPa
D 25
29
Pit discontinued at 2.9m (target depth)
3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 0.95m

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp_ Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initiats: /}4

B Bulk sample S Standard penetration test as: i (
U, Tube sample (x mm dia.) PL  Point load strength Is(50) MPa |

W Water sample V  Shear Vane (kPa) Date: 4|“ [

C  Core drilling > Water seep ¥ Water level te:

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

) Doug as Partners

Geotechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd
PROJECT: Mc Lachlan Road
LOCATION: Yallingup, WA

SURFACE LEVEL: 121.9 m AHD*

EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

PIT No: TP8
PROJECT No: 46921
DATE: 29 July 2009
SHEET 1 OF 1

Description o Sampling & In Situ Testing
Deptl £ 8 Dynamic Penetrometer Test
4 ("F:) of g8l g | & E_ Results & g (blows per 150mm)
Strata o /|8 b Comments 5 10 15 20
TOPSOIL - grey clayey sandy toposil with some rootlets. : : : :
0.1 -
SANDY CLAY - soft to firm, light yellow-brown mottled /
orange sandy clay. Sand is fine to medium grained. -/
< /S
1 ) . ) .
- becoming light yellow-brown at 1.5m. o
-2 / -2
- becoming slightly gravelly sandy clay from 2.2m. /
25 — . - e B 2.5
Pit discontinued at 2.5m (due to hole collapsing)
@
3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 0.5m
REMARKS:

LOGGED: C Engel

* Surface level interpolated from survey plan provided by client.

[0 Sand Penetrometer AS1289.6.3.3
B Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dioay tample Bo Prots iameston Gamcrar”)
1Stu e
B Bulk sampl S Standard penetration test "“"a'S:Q ’
b Duksanele ey R, fundar penetaton est, ' Doug as Partners
W Water sample V  Shear Vane (kPa) Date: 2,[" . .
C__Core drling D> Watersesp X Waterlevel Ll bl ba Geotechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 119.4 m AHD* PIT No: TP9
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description ) Sampling & In Situ Testing
| Depth Lo ) 2 Dynamic Penetrometer Test
Zl (m) of g9 g £ 'E Results & ‘;" (blows per 150mm)
Strata © = a 3 Comments 5 10 15 20
TOPSOIL - dark grey sandy topsoil with some rootlets. m : : : :
> CIAYE - um , , netomedium |7/ 7
grained, mp clayey sand. '/7/'/.
v, 7,
0.3 L
“| GRAVEL - medium dense, medium to coarse sized, P~ 0\-
Bl yellow-brown, subrounded gravel with some clay and >° q
- some sand. Sand is fine to medium grained. o D
LO
D, o
p™
o)A D |07
%Ooé
o
0.9 . D°

SANDY CLAYEY GRAVEL - dense, grey mottled red,
subangular sandy clayey gravel with some cobbles.
Sand is fine to coarse grained.

SANDY CLAY - grey mottled red sandy clay. Sand is
fine to coarse sized.

[\

Pit discontinued at 3.0m (target depth)

RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 0.8m O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dihitoed tample Bio. Photo ioniton detedor f
€ Initials:
G ineSome com ) LSS mermon s e ( ) Doug as Partners
ater sample ear Vane (kPa . - .
C__Core driling > Waterseep T Water level Date: 2"‘1! % Geotechnics - Environment - Groundwaler

P>



TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd

SURFACE LEVEL: 114.7 m AHD* PIT No: TP10

P>

PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing _
| Depth s 2 ) o Dynamic Penetrometer Test
T (m) of sS| gl § ‘—El Results & g (blows per 150mm)
Strata © Fl 8 3 Comments 5 10 15 20
TOPSOIL - grey clayey sandy topsoil with some rootlets. m : : : :
0.1
CLAYEY SAND - medium dense, brown, damp fine to /'/. 4
medium grained clayey sand. ‘/.//'/.
4
/7 /.
0.3 )
CLAYEY GRAVEL - dense, brown, finetoco:  sized, B
subangular clayey gravel with some cobbles:  some
sand. 5 ;
e 0.7 N / . /
SANDY CLAY - very stiff, grey mottled orange-red /
sandy clay. Sand is fine grained becoming light grey. /
/ D/PP| 1.4 pp = 340kPa
SANDY CLAY (highly weathered gneiss)- very stiff fine // ;
Lo to medium grained, white grey mottled orange, with e L,
some cobbles of weathered gneiss. /
% D/PP| 2.4 pp = 290kPa
b3 30— / s
Pit discontinued at 3.0m (target depth)
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 0.6m O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distorbad sample Bib Phots ioniaton deteior 7
B i Initials:
:L}i thl::%s:amlﬂe? (xmm dia.) §L E?ﬂ(d %:dp:%eggat)m(?g)t MPa & ‘ ' Doug . aS Partner S
r sample ear Vane a L
C_Coredrilng D Walerseep ¥ Waterlevel Date: 7: _1! 4 Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd

SURFACE LEVEL: 105.9 m AHD* PIT No: TP11

PROJECT: MclLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing -
| Depth Lo > k) Dynamic Penetrometer Test
(4 (m) of ® ] g ":d - Results & ‘;" (blows per 150mm)
Strata (0] 2 3 “D% Comments 5 10 15 20
TOPSOIL - grey sandy topsoil with some rootlets and : : : :
0.1} some silt. AL
SAND - loose to medium dense, yellow-brown, fine to DR
L medium grained, wet slightly clayey sand. RN
] B |oss
E 3
1 SANDY CLAYEY GRAVEL - medium densef,
mottled orange-red sandy clayey gravel. Sa s neto
coarse grained. Gravel is fine to coarse siz
lar.
subangular DPP| 1.3 pp = 170kPa
31
F2
- becoming white-grey at 2.4m.
D 27
-3 3 - 3
Pit discontinued at 3.0m (target depth)
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 0.65m O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Didiroes tample Bib Fhots loneaton derecir 2
s . Initials: X
RN ) B R e ( ) Doug as Partners
ater sample ear Vane a
C_ Core ariling D Waterseep ¥ Water level Date: 21]4 “) Geotechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 113.5 m AHD* PIT No: TP12
PROJECT: Mc Lachlan Road EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
_| Depth Lo T2 1] Dynamic Penetrometer Test
(m) of g3 85| e Results & g (blows per 150mm)
Strata O 2 3 3 Comments 5 10 16 2
TOPSOIL - grey clayey sandy topsoil with some rootlets. W : : : :
0.1
CLAYEY SAND - loose to medium dense, fin to » '/,/ :
medium grained, light yellow grey clayey san . /. ., 7
e
.
7. ' 7]
7. /'/.
‘.
Lo 3¢
= 7]
0.55 P
SANDY CLAYEY GRAVEL - dense, grey mottled % D | 06
orange, subangular sandy clayey gravel. Gravel is ’
ferrite. 5 ; b
F1 % -1
Z
7
13 A
| SANDY CLAY - very stiff to hard, grey mottled red 7 )
sandy clay. Sand is fine to coarse grained, slightly -/
gravelly sandy clay. Gravel is fine to medium sized. /
Z pp | 17 pp = 400kPa
-2 ) / -2
- becoming white-grey mottled grey and red at 2.0 m. /
24 A
- +
GRANITE - extremely low to very low strength, Fh g
| - extremely weathered, white and grey granite. _+ +-l
" [+,
+ 4 D |26
-+
| + +-|
|+ +-|
|+ +-|
| + +-+
+
—_L+
-3 3 — - 3
Pit discontinued at 3.0m (target depth)
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 0.35m O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. & Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dishroed tample BD Ehots leneation cerecior
i Initials:
T A A B ( ) Douglas Partners
W Water sample V  Shear Vane (kPa) | 1‘4' 9 . .
€ Core driling > Water seep 2 Water level Date: \L Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 119.1 m AHD* PIT No: TP13
PROJECT: MclLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Deoth Description E Sampling & In Situ Testing . 5 e Penetrometor Tost
ept = ° o ynamic r Te:
2| (m) of 83 AR Results & 3 (blows per 150mm)
Strata O] fa 3| & Comments s 1 " 2
TOPSOIL - dark grey sandy topsoil with some silt. : : : :
HE 0.1 :
- SANDY GRAVEL - brown, fine to medium grained 7 c\‘-
sandy gravel with some clay and some roots. Gravel is °C§ P
fine to coarse sized, rounded. oD,
b (]
""Bq'
s
oD,
6 (]
o3
Do
r=3Y
Nl
A
5 o [or -
08 b O]
“| LATERITE - medium strength, red-brown, slightly e
fractured laterite (pisolitic) B | 0o
-1 F1
1.2 - -
Pit discontinued at 1.2m (due to refusal on laterite)
2 2
-3 -3
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Didkroca tample BiD Phots loniaton Getesior
N Initials:
T 5, Sadpeior £ ( ) Douglas Partners
W Water sample V  Shear Vane (kPa) Date: 4( i} . .
C __ Core diiling > Water seep 2 Waterlevel sl M Geotechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 121.0 m AHD* PIT No: TP14
PROJECT: MclLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 29 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Depth s 2 M) 8 Dynamic Penetrometer Test
Tl (m) of @9 § % E Resuits & § (blows per 150mm)
_ Strata U] fia 8|3 Comments s 10 " 20
- TOPS  -grey some rootlets. : : :
0.13
CLAYEY SAND - loose, brown, clayey sand. Sand is /77 p
fine to medium grained. O
e
/. Y Ié
0.35 _ DA
CLAYEY SAND - loose to medium dense, yellow-brown '/_/ ;
mottled orange, coarse grained clayey sand with some [
gravel of ferrite. S
%<
7
//'/.//' B 0.6
5
v/,
08 7
1 cLAY- very stiff, white mottled purple clay with trace of |
| fine grained sand. /
R 1 / L4
% D/PP| 11 pp = 300kPa
v
SANDY CLAYEY GRAVEL - white mottled red, medium "7
to coarse sized sandy clayey gravel. g
(=)
O,
}Zé D |19
@ )
-2 ;é& 2
- with some cobbles of gneiss at 2.4m. %
25
Pit discontinued at 2.5m (due to refusal)
23 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 0.35m

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp_ Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector - ll/}

B  Bulk sample S Standard penetration test Initiats: /7 ‘
U, Tube sample (x mm dia.) PL Point load strength is(50) MPa T

W Water sample V  Shear Vane (kPa) | 2, ) 'Iw’

C  Core drilling > Water seep T Water level Date: 2711,

[0 Sand Penetrometer AS1289.6.3.3
B Cone Penetrometer AS1289.6.3.2

) Doug as Partners

Geotechnics - Environment - Groundwater

P>



TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 114.7 m AHD* PIT No: TP15
PROJECT: MclLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing e
Depth < k] D ic Penetrometer Test
2 of B8 e[ & 2] cemmsa |E|  (owspertsomm)
Strata © F |8 3 Comments 5 10 15 20
TOPS -grey ayey some rootlets. : : : :
SANDY GRAVEL -, brown, fine to coarse sized, P
subrounded sandy gravel with some clay. "-'B?
‘i:@i-:
e
et
® qc D |o045
N ]
Q]
N
Y ik
T “| SANDY CLAYEY GRAVEL - medium dense, 2’94
| yellow-brown and grey mottled orange, subrounded
becoming subangular with depth, sandy clayey gravel.
Gravel is laterite. Clay content increasing with depth. VZSK(
?‘D‘gg

“| SANDY CLAY ( highly weathered rock)- hard, //
| o mottled orange-red sandy clay with some gr: . %

pp 1.8 pp = 390kPa

Pit discontinued at 2.6m (due to slow digging)

T
112

L3 -3
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 1.4m O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. & Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disturoad sample B Bt levestion detecior” 7l
Y Initials:
5 R ey e, ( ) Douglas Partners
ater sample ear Vane (kPa npy . .
C_Core crling D Waterseep T Waterlevel Date: 1-[}"‘\ Geotechnics - Environment - Groundwaler




CLIENT:

TEST PIT LOG

Churchlands Holdings Pty Ltd

SURFACE LEVEL: 116.9 m AHD* PIT No: TP16

PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
g
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing _
Depth Lo > o Dynamic Penetrometer Test
2 (m) of g3 gl 5|2 Resulls & s (blows per 150mm)
Strata © Fl| 8 & Comments 5 10 15 20
TOPSOIL - dark grey clayey sandy topsoil with some ) : : :
0.06 I"\gravel, silt and rootlets. / I | '
SILTY SAND - dark grey, fine grained silty sand with R
0.2}~ some gravel and organics. a '.I-'-I.
SAND - medium dense to dense, yell ‘own mottled  |*-% -,
orange, fine to medium grained sand with some fine to R
coarse gravels. Clay content increasing with depth to
sandy clay. L
1 b |oss
0.7 YW
SANDY CLAY - hard, grey mottled orange sandy clay . /.
with some quartzite and laterite gravel. Sand is fine to e
coarse grained. Gravel content increasing with depth. /
/ DPP| 1.7 pp = 470kPa
27— - /
Pit discontinued at 2.7m (due to slow digging)
3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 0.9m

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector . /
B Bulk sample $  Standard penetration test Initials: "’
U, Tube sample (x mm dia.) PL  Point load strength Is(50) MPa —
W Water sample V  Shear Vane (kPa) R
C  Core drilling > Water seep 2 Water ievel Date: “ /% i

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

( ) Douglas Partners

Geotechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: .Churchlands Holdings Pty Ltd SURFACE LEVEL: 110.3 m AHD* PIT No: TP17
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
| Depth = 2 = ° g Dynamic Penetrometer Test
T (m) of a9 § .g E; Results & g (blows per 150mm)
Strata 0] fa 8 3 Comments s 10 15 20
TOPSOIL - dark grey silty sandy topsoil with some : : : :
rootlets.
0.1 - O]
SANDY GRAVEL - loose, brown, fine to coarse sized, - N
subrounded, damp sandy gravel with some clay and )° -
some roots. =) DC
Le e
b= °B°<
2D,
6 (]
S e
o !
CLAYEY SAND - dense, yellow-brown mottled orange, '/y y
fine to medium grained clayey sand with trace of gravel. 77
Clay content increasing with depth. )7,
704
37
/y 4
'/-/ 7{ D |085
/7,
» )7
/. //'/.
& //'/.
2 /.//. |
-8 13 L0z
N | SANDY CLAY - hard, light yellow-brown mottled orange [ ./
sandy clay with some gravel and highly weathered -/
gneiss cobbles. ) Ay~
- becoming whiter from 1.8m. /
/ pp | 1.9 pp = 500kPa
-2 / 2
- with some cobbles of ironite at 2.4m. /
Pit discontinued at 2.8m (target depth)
3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

LOGGED: C Engel

* Surface level interpolated from survey plan provided by client.

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials: ﬂ
B  Bulk sample S  Standard penetration test itials: ’
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa T
W Water sample V  Shear Vane (kPa) | 'l| i
C  Core drilling > Water seep ¥ Water level Date: "1

[ Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

) Doug as Partners

Geotechnics - Environment - Groundwater



TEST PIT LOG

SURFACE LEVEL: 102.3 m AHD*

CLIENT: Churchlands Holdings Pty Ltd
PROJECT: MclLachlan Ridge
LOCATION: Yallingup, WA

EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

PIT No: TP18
PROJECT No: 46921
DATE: 30 July 2009
SHEET 1 OF 1

Description o Sampling & In Situ Testing
_1| Depth £0 @ 8 Dynamic Penetrometer Test
4 (m) of ® S o | £ TE:. Results & g (blows per 150mm)
Strata 0] el 8 3 Comments 5 10 15 20
TOPS -greys sa some rootlets. I— : : :
0.12 : 5
SANDY GRAVEL - dense, brown, fine to coarse sized P }-
sandy gravel. NS W
DD,
e 6O :
'O.Bcf :
D S :
ieYe :
b\
'OIBq' B |05
e
r=3Y
p O (]
O q(
D>,
08 50
"1 SANDY CLAY - hard, grey mottled orange-red sandy /
clay with some gravels and cobbles. Sand is fine to -/
coarse grained. Becoming whitg-grey motthd red with /
¥ depth. Size and gravel content increasing with depth. / ore| 10 pp = 400kPa
- becoming grey mottled red at 2.1m. %
- with some cobbles of 180mm diameter at 2.4m. %
Pit discontinued at 2.9m (target depth)
3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 0.5m
REMARKS:

LOGGED: C Engel

* Surface level interpolated from survey plan provided by client.

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B  Bulk sample S  Standard penetration test -
U, Tube sample (x mm dia.) PL Point Ioad strength 1s(50) MPa
W Water sample V  Shear Vane {(kPa) Date: 7' ]
C  Core drilling > Water seep ¥ Water level te: 1 1

\

[ Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

( ) Doug as Partners

Geotechnics - Environment - Groundwater




CLIENT: Churchlands Holdings Pty Ltd

TEST PIT LOG

SURFACE LEVEL: 102.5m AHD* PIT No: TP19

PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
| Depth 5@ ® 8 Dynamic Penetrometer Test
Z| (m) of a9 né % -E. Results & g (blows per 150mm)
Strata o Fl 8|8 Comments 5 1 s 2
TOPSOIL - dark grey silty sandy topsoil with some : : :
0.07 rootlets. /]
SANDY GRAVEL - dense, dark brown, fine to medium ".'_Bq<
grained, damp sandy gravel. Sand is fine to medium o Dl
grained. O
03 Shag
SANDY CLAY - stiff, brown, fine to coarse grained, 7 ,
subrounded, slightly gravelly sandy clay. Sand is fine to e
medium grained. /
B ‘S
7 - becoming wet at 0.5m. /
0.7 ///
CLAYEY SAND - /dense, yellow-brown mottled orange, | 7. ., y
humid clayey sand. Sand is fine to medium grained with [ 987
some gravel. VA
e 9 7
V. 7. |D/PP| 0.9 pp = 500kPa
%
L, " 7/l
7
Yo
%
Yors
%
7. " e
(. //'/.
- becoming white-grey mottled orange at 1.3m. 7,
7
7. //'/.
23 & //‘/.
3%
%
7. " e
v/,
v 7y
|, '/,/ 1pp |18 pp = 400kPa
Y4
/'/
Yo
ok
¥4
-2 /7 4 -2
- sand is becoming fine grained with depth. V., 7,
ror
7y
%
o5
oy
/7 4
Yo4
.71 b | 24
‘/7 7] )
sl 3
e 7,
7. " e
. //'/.
2 /_//. .,
2 /.//. ]
V., 7,
%
YO
%
L3 3 L £ 3
Pit discontinued at 3.0m (target depth)
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Diskroed sample B Bhots lonteston detecior” ’
8 B : Initials:
LT e e ( ) Doug as Partners
ater sample ear Vane (kPa | - .
C__ Core drilling > Water seep T Water level Dete: A4 ! Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 102.0 m AHD* PIT No: TP20
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Depth Description -(E’ Semping & n S Testng 5 D ic Penetrometer Test
| Dep = 0 ) ynam s
E (m) of g3 8| €2 Results & g (blows per 150mm)
o Strata © Flo| 8 Comments s 1:0 by 20
- TOPSOIL - dark grey silty sandy topsoil with some :
rootlets.
0.14
CLAYEY SAND - loose to medium dense, brown, fi to [O%
medium grained, moist clayey sand with some g . %
V., 7.
/./ /)
v/,
045 aC
““| SANDY CLAYEY GRAVEL - loose, fine to medi m B | 05
sized, moist sandy clay gravel. Sandy clay is yel ow : b>
brown. Gravels is grey. Sand is fine to medium
grained.
09 744
CLAYEY SANDY GRAVEL - dense, yellow-brown P
= mottled grey clayey sandy gravel. Sand is fine to coarse |21 < L4
- grained. Gravel is fine to medium sized. %Dj
r:B“C pp | 1.1 pp = 310kPa
. .. h{
1.2 =
CLAY - very stiff, brown-white mottled purple-red, /
slightly sandy clay with some fine to medium sized
gravel. Sand content varies with depth. Sand is fine
grained. /
/ DPP| 1.9 pp = 300kPa
_§ 2 ? 2
26 //
CLAY AND SAND - white mottled green. Sand is fine / AN
grained. /
?Zf; 1 o |28
83 3 // o .
Pit discontinued at 3.0m (target depth)
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 0.45m O Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. K Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dicuroed tample PR Ents lonaation Getecior 7
; Initials:
Y. : Sl , ( ) Doug as Partners
W Water sample V' Shear Vane (kPa)_ Date: 1‘ ’4, o.‘ S .
C__ Core driling > Waler seep ¥ Waterievel | Geotechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 86.4 m AHD*  PIT No: TP21
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Depth 5o ) 8 Dynamic Penetrometer Test
Z (m) of glS| g £ E Results & g (blows per 150mm)
Strata 0] el 8 & Comments 5 10 15 2
TOPSOIL - dark grey silty sandy topsoil with some : : : :
rootlets.
0-1 a-\J'. L
CLAYEY SANDY GRAVEL - dense, brown, fine sized 'oqu'
clayey sandy gravel. Sand is fine to medium grained. S D{
o -D.
- clay content increasing at 0.25 m. 5 (]
FALH
o . r\<
-8 0.4 h
CLAYEY GRAVEL - dense, yellow-brown mottled
orange and red, fine to medium sized clayey g | with D | 05
trace of cobbles. Clay content increasing with  pth. 5; ’
oS %
CLAY - very stiff, white mottled orange/red, clay with
some fine grained sand and some fine sized gravel.
= 1 /
/ pp | 1.2 pp = 250kPa
-8 % D |14
| 1. /
SANDY CLAY - very stiff, green sandy clay with some " /.
gravel. Sand is fine to coarse grained. -/
L % DIPP| 1.8 pp = 350kPa
, ? ,
L3 /
- becoming white/brown-green at 2.6 m. ? D |265
-3 30— - // 3
Pit discontinued at 3.0m (target depth)

RIG: Caterpillar 4 Tonne (450mm toothed bucket)

WATER OBSERVATIONS: Groundwater seepage at 0.9m

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initials:

B  Bulk sample S  Standard penetration test nitials: ﬂ ‘
b}\; W"f sampltla {x mm dia.) PL ggint I%ad st;ﬁggt)h is(50) MPa

ater sample \ ear Vane (kPa
C  Core diiling D> Water seep X Water level Date: 2'1 ﬁ[ﬂ‘

T

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

) Douglas Partners

Geotechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 94.4 m AHD*  PIT No: TP22
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing N
_i| Depth so ® ° Dynamic Penetrometer Test
X (m) of S| 8| £ ‘_g Results & = (blows per 150mm)
Strata 0] I s Comments 5 10 s 2
0.05. TOPSOIL - dark grey silty sandy topsoil with some : : :
’ _\rootlets.
SAND - ium dense, brown, fine to medium grained,
damp, s ycl sand with some fine to medium
sized grave a some roots.
S
0.55 NN
CLAYEY SAND - dense, yellow-brown mottled grey '/,/ y
clayey sand. Sand is fine o coarse sized. Claycontent [/ 987
increasing with depth to sandy clay. S
/7 < D 0.7
3
7
Yord
/‘/
'/7 7
Ly - becoming grey mottled orange at 0.95m. /‘/. /./'/. L4
v/
%
Yo
7,
Yod
7
13 22
“| SANDY CLAY - very stiff to hard, grey mottled orange %
| o sandy clay with some highly weathered gneiss gravel. I b |14
& Sand is fine to coarse grained. A4 ’
2 / -2
- with some white cobbles of weathered rock from /.
2.0m. %
[ - becoming clay and sand at 2.5m. /
i
Pit discontinued at 2.9m (target depth)
3 -3

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: No free groundwater observed

LOGGED: C Engel

REMARKS: * Surface level interpolated from survey plan provided by client.
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPa)

D Disturbed sample PID Photo ionisation detector Initials: /;7

B Bulk sample S Standard penetration test itials: /77, ‘
U, Tube sample (x mm dia.) PL  Point Joad strength Is(50) MPa H

W Water sample V  Shear Vane (kPa) 5 7] ,;‘9

C  Core driling > Water seep ¥ Water level Date: v ’

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

) Doug as Partners

Geotechnics - Environment - Groundwaler



CLIENT:
PROJECT:
LOCATION: Yallingup, WA

TEST PIT LOG

Churchlands Holdings Pty Ltd
Mc Lachlan Road

SURFACE LEVEL: 118.6 m AHD*
EASTING:

NORTHING:

DIP/AZIMUTH: 90°/--

PIT No: TP23
PROJECT No: 46921
DATE: 30 July 2009
SHEET 1 OF 1

Description

Sampling & In Situ Testing

28

- with some cobbles of gneiss from 2.0m.

.9 — .
—| Depth So ° ) Dynamic Penetrometer Test
El (m) @9 § fa% o Results & g (blows per 150mm)
Strata © Flaoal] 8 Comments 5 10 15 20
TOPSOIL - grey silty sandy topsoil with some rootlets : : : :
0.08(~ and gravels. Y,
SILTY SAND - loose, dark grey, fine grained, damp silty
sand with some gravels and organics.
| SANDY CLAY - very stiff, yellow-brown/grey mottled
orange sandy clay with some fine to medium sized
gravel. Sand is fine to medium grained.
He pp | 0.6 pp = 450kPa
F1 1
- becoming white-grey mottled orange from 1.10m.
pp | 1.5 pp = 500kPa

Pit discontinued at 2.8m (target depth)

P>

RIG: Caterpillar 4 Tonne (450mm toothed bucket)
WATER OBSERVATIONS: Groundwater seepage at 0.5m

LOGGED: C Engel
O Sand Penetrometer AS1289.6.3.3

REMARKS: * Surface level interpolated from survey plan provided by client. B Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disteioad sample Bl Phots ionieation dstentor.” 7
Bulk sampl S Standard ; Initials: ‘
Sk mda) B B e s ) Douglas Partners
W Water sample V  Shear Vane (kPa) Date: q : .101 . .
€ Coredriling D Waterssep ¥ Waterlevel i '{ ' Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Churchlands Holdings Pty Ltd SURFACE LEVEL: 119.0 m AHD* PIT No: TP24
PROJECT: McLachlan Ridge EASTING: PROJECT No: 46921
LOCATION: Yallingup, WA NORTHING: DATE: 30 July 2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Depth -E_ 2 = D 8 Dynamic Penetrometer Test
['4 (m) of o] g_ = E. Results & g (b|OWS per 150mm)
- Strata © e 3 8 Comments 5 10 15 20
- TOPSOIL - dark grey silty sandy topsoil with some I— : : :
rootlets. :
%13 SANDY GRAVEL - loose, brown, fineto coar  sized, P M
damp sandy gravel with some cobbles and b ulders. >° _ [:{
o -D.
2 [
A
o .D.
05 pO
~| SANDY CLAYEY GRAVEL - loose, yellow-brown, fine to

29
coarse sized, moist sandy clayey gravel with some D | o6
cobbles and boulders of moderately weathered gneiss. g E ’

RRRRR

1.2

CLAYEY SAND/ SANDY CLAY - light yeliow-brown

mottled orange-red, fine to medium grained clayey /.///.
sand/sandy clay. Clay content increasing with depth V. /.
with some gravels. /'/_ /
V. .
4
'/7/'/.
(1, /]
(1) /]
()7,
o5
/.//'/.
19 :
CLAYEY SANDY GRAVEL - siiff, grey mottled orange P ]
=, clayey sandy gravel. Gravel is fine to coarse sized, ol I Lo
- subangular. Sand is fine to medium grained. ?o .D.
6O (]
Q'Qc:(
o D,
') (]
oD,
pO-(]
oA
oD,
O]
oy
- P> D,
Pit discontinued at 2.7m (due to refusal on rock)
-g 3 F3
RIG: Caterpillar 4 Tonne (450mm toothed bucket) LOGGED: C Engel
WATER OBSERVATIONS: Groundwater seepage at 1.2m [J Sand Penetrometer AS1289.6.3.3
REMARKS: * Surface level interpolated from survey plan provided by client. X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Didkroes sample Bib Fhots neation dermair 7
8  B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>