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IMPORTANT NOTE

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright
Act, no part of this report, its attachments or appendices may be reproduced by any process without the written consent
of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd.

We have prepared this report for the sole purposes of Seville Corporation Pty Ltd (“Client”) for the specific purpose of
only for which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and matters stated in it
and do not apply directly or indirectly and will not be used for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and documents
provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where
we have obtained information from a government register or database, we have assumed that the information is
accurate. Where an assumption has been made, we have not made any independent investigations with respect to the
matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third
Party”). The report may not contain sufficient information for the purposes of a Third Party or for other uses. Without the
prior written consent of RPS Australia East Pty Ltd:

(a) this report may not be relied on by a Third Party; and

(b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of
or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the
consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes all risk
and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd from any loss, damage, claim
or liability arising directly or indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to
property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or
rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect, consequential or
financial or other loss.
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Executive Summary

RPS acts on behalf of Seville Corporation Pty Ltd of Lot 60 Centre Road and Lot 27 Westfield Road, Camillo
(the subject land). This report is intended to provide detailed planning justification for the proposed Structure
Plan, which applies to Lots 58-60 Centre Road, and Lot 27 Westfield Road, Camillo. While Seville
Corporation Pty Ltd has an interest only in Lots 27 Westfield Road and Lot 60 Centre Road, the designation
of these lots as ‘Development Area 9’ under City of Armadale Town Planning Scheme No. 4 requires a
Structure Plan to be prepared over Lots 58 and 59 Centre Road to ensure that orderly and proper planning is
achieved and that subdivision and development is properly integrated with surrounding land uses.

This Structure Plan has been prepared in accordance with the provisions of both part 6A, and Schedule 12
of the City of Armadale Town Planning Scheme No. 4, and is compliant with all State and local strategies,
schemes, policies and legislation. The Structure Plan provides a responsive and appropriate layout over the
subject site which will serve as a guide to future development to ensure appropriate and integrated land use
over the subject site.

The land is appropriately zoned and all services infrastructure is available to future development. No
negative off-site impacts are anticipated.

The subject land is conveniently located within an existing urban area, close to public transport, education,
employment and shopping facilities. The land’s close proximity of the Kelmscott town centre and railway
station, being upgraded by the Metropolitan Redevelopment Authority, justifies residential development up to
R40 in accordance with the existing zoning and R-Codes.

Table 1 - Structure Plan Summary Table

Section number

i) 2K referenced in report
Total area covered by the Structure Plan: 7.9501 hectares Section 1.0
e Lots 58-60 Centre Road 5.7541 hectares
e Lot 27 Westfield Road 2.1906 hectares
Estimated Lot Yield Approximately 174 multiple dwelling Part 2
lots (subject to detailed design) and 156 Section 1.2.4
single lots (subject to detailed design)
Open Space, Drainage 4,400m2 Part 2
Section 1.2.5

The Structure Plan comprises the following:

= Part One — Statutory Section

= Part Two — Non-statutory (Explanatory) Information; and

= Appendices — Technical reports, plans, maps and supporting documents.

Part One includes only the structure plan map and statutory planning provisions and requirements.

Part Two of the structure plan is used as a reference guide to interpret and justify the implementation of Part
One.

PR123878-1; February 2016 Page 1



Structure Plan Report
Lots 58-60 Centre Road & Lot 27 Westfield Road, Camillo

PART ONE
IMPLEMENTATION
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1.0 Structure Plan Area

This Structure Plan applies to Lots 58-60 Centre Road and Lot 27 Westfield Road being the land contained
within the inner edge of the line denoting the Structure Plan boundary on the Structure Plan Map (refer
Figure 1).

The details of the land subject of the Structure Plan are as follows:

Lot Details Total Land Area (hectares)

Lot 27 on P2706 2.1906ha
Lot 58 on P2706 2.2004ha
Lot 59 on P2706 2.1145ha
Lot 60 on P2706 1.4392ha
TOTAL 7.9501ha
1.1 Structure Plan Requirements

1. This Structure Plan provides a framework for future subdivision and development of Development Area
9.

2. Residential development shall be in accordance with the Residential Design Codes and City of Armadale
Local Planning Policies.

3. Significant vegetation shall be identified and retained through detailed design and survey.

4. Development of Lots 60 Centre Road and Lot 27 Westfield Road will need to take into consideration site
level interface to existing residential development to the west; Refuse disposal and access
arrangements.

5. Hemingway Drive is to be extended through to Railway Avenue.

6. No subdivision or development will be supported without an upfront noise assessment in accordance
with SPP5.4 and with the advice of the Public Transport Authority and Main Roads WA.

7. The public open space requirement will be made up of either land ceded through subdivision and/or
communal open space within a survey strata subdivision (DC 1.3) and/or cash-in-lieu contribution.

PR123878-1; February 2016 Page 3
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2.0 Structure Plan Content

The proposed Structure Plan comprises the following:

= Part One - Implementation

= Part Two — Explanatory Section; and

= Appendices — Technical reports, plans, maps and supporting documents.

Part One includes only the structure plan map, planning provisions and information requirements.

Part Two of the Structure Plan submission is used as a reference guide to interpret and justify the
implementation of Part One.
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3.0 Interpretations and Relationship with the Scheme

Unless otherwise specified in this part, the words and expressions used in this Structure Plan shall have the
respective meanings given to them in the City of Armadale Town Planning Scheme No. 4 (the Scheme)
including any amendments gazetted thereto.

The Structure Plan map (Figure 1) is consistent with the underlying Residential R15/R40 zoning under the
Scheme. This Structure Plan will act to guide future subdivision and subsequent development of the subject
site, and will come into effect on the date specified by the WAPC.
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4.0 Operation

In accordance with Part 6A 3 of the Scheme, this Structure Plan shall come into operation when it is adopted
by the City pursuant to clause 6A.3.15.
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5.0 Land Use and Subdivision

The Structure Plan Map outlines land use, zones and reserves applicable within the Structure Plan Area. The
zones and reserves designated under this Structure Plan to apply to the land within it as if the zones and
reserves were incorporated into the Scheme. The lots are zoned Residential under the Structure Plan in
accordance with their zoning under Town Planning Scheme No. 4.

5.1 Land Use Permissibility

Land use permissibility within the Structure Plan area shall be in accordance with the Residential zoning
under the Scheme.

511 Dwelling Target

To provide for a minimum 312 dwellings on over the Structure Plan Area, with other uses and exact yields to
be confirmed at the Development Application stage.

5.2 Public Open Space

Unless otherwise specified, Public Open Space is to be provided at 10% of landholding, as required by
Liveable Neighbourhoods. Where POS is not provided at 10%, cash in lieu may be considered as per the
Residential Design Codes of Western Australia.

Lot 27 Westfield Road and Lot 60 Centre Road if provided as a Strata/Survey Strata development is to
adhere to the WAPC Development Control Policy No. 1.3: Strata Titles (clause 3.3.3), which states that:

“The WAPC may allow a maximum of 50 per cent of the total 10 per cent public open space to be provided
as communal open space within the survey strata subdivision subject to the open space being useable and
developed for general recreation purposes. The remainder of the provision may be provided outside of the
subdivision or by way of cash-in-lieu.”

In the instance that Green Title Subdivision is proposed over Lot 27 Westfield Road or Lot 60 Centre Road,
then 10% credited Public Open Space will be provided as part of the subdivision, in accordance with
Liveable Neighbourhoods and WAPC Development Control Policy No. 1.3: Strata Titles (clause 3.3.3).

5.3 Reports / Strategies Required Prior to Subdivision

Prior to the lodgement of subdivision applications to the WAPC, the following management plans are to be
prepared, as applicable, to the satisfaction of the relevant authority and provided with the application for
subdivision:

= Acid Sulfate Soils Investigation (Department of Environmental Regulation)

= Stormwater Management Plan (City of Armadale and Water Corporation)

= Waste Management Plan (City of Armadale)
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54 Other Requirements
The following provisions also apply to the Structure Plan Area:
5.4.1 Traffic Management

1. As a condition of subdivision, strata subdivision or development approval, the following works are to be
completed by the subdivider or developer to the satisfaction of the City, and land ceded to the crown free
of cost if required, for the purposes of the following

a) Construction of abutting portions of Hemingway Drive extension to Railway Avenue;

b) Construction of left-turn slip lanes and median treatments for right turn pockets for access/egress
to/from Railway Avenue (including the Hemingway Drive extension);

c) Any required modifications to left-turn slip lanes and median treatments for right turn pockets at the
intersection of Railway Avenue and Centre Road; and

d) Any other modifications or upgrades to existing traffic management devices in abutting road reserves
arising from future subdivision or development in the Structure Plan area.

The City may accept funds from the subdivider/developer it agrees are equal to the above works, in
order to carry out the works on behalf of the subdivider/developer

2. Prior to subdivision, strata subdivision or development of the land, subdividers or developers shall cede
to the crown free of cost land required for the widening of the Hemingway Drive and Railway Avenue
intersection, to the satisfaction of the City.

3. Access/egress to/from Railway Avenue shall be limited to the locations illustrated on the Structure Plan.

4. Access/egress to/from Westfield Road shall be limited to the location illustrated on the Structure Plan
and limited to left-in/left-out movements only.

54.2 \Water Management

Prior to subdivision, strata subdivision or development of the land the subdivider or developer shall prepare
an urban water management plan, storm water management plan or such other water management plan that
implements the strategies of the approved LWMS, to the satisfaction of the City.

54.3 Waste Management

A Waste Management Plan (WMP) is to be prepared to the satisfaction of the City of Armadale and lodged
with any subdivision or development application.

Waste collection for any strata titled development is to occur on site and any development must incorporate
bin collection areas and bin storage areas, sufficient to accommodate all rubbish and recycling bins required
for the development. Internal vehicle access ways in any subdivision or development shall be designed so
as to allow all waste collection vehicles to move in forward gear at all times.
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PART TWO
EXPLANATORY SECTION
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1.0 Planning Background

1.1 Introduction and Purpose

The purpose of this report is to facilitate the adoption of the proposed Structure Plan over Lots 58-60 Centre
Road and Lot 27 Westfield Road. While the proposed development involves Lot 60 Centre Road and Lot 27
Westfield Road, development of any of the aforementioned lots requires a Structure Plan to be prepared to
ensure integration with the remainder of the Development Area.

This report outlines the relevant schemes, strategies, policies and legislation as they apply to the subject
land and justifies the layout of the proposed Structure Plan. The information contained within this Structure
Plan report is intended to provide a detailed explanation of the technical issues associated with the
development of the subject land, and the integration of the proposed development within the Structure Plan
area. The content of this report has been informed by detailed desktop analysis and on-site investigations
that have identified the opportunities and constraints of the site in terms of development, and how these
have influenced the final layout of the Structure Plan.

The provision of residential development in this location is considered appropriate given the close proximity
to high frequency public transport, the proposed Kelmscott Town Centre, areas of public and regional open
space, the Champion Lakes sports precinct and education facilities. Furthermore, the increase in population
associated with the increased housing stock will add to the viability of the proposed Kelmscott Town Centre.

1.2 Land Description
121 Location

The subject site is located in the suburb of Camillo, approximately 22.5km south-east of the Perth CBD (refer
Figure 2). The subject site is bound to the east by Railway Avenue, to the north by Centre Road, to the west
by the John Wollaston Anglican Community School and residential development; and to the south by the
Kelmscott Town Centre (refer Figure 3).

The Champion Lakes regional aquatic sporting facility is located adjacent to the Tonkin Highway 500m to the
west. This international standard facility is used for rowing, kayaking and dragon boat racing. Extensive
areas to the east cover various Regional Parks, including Darling Range, Gosnells, Wungong and Korung.

The Armadale regional centre is located just over 4 kilometres to the south and provides a diverse range of
services and facilities.

1.2.2 Area and Land Use

The site is an elongated rectangle land parcel with an area of approximately 7.95 hectares. The site has a
dense grass covering with a group of both young and mature trees near the middle and along the eastern
boundary. There is a dwelling with associated outbuildings on the southern end of Lot 27 Westfield Road, the
Westminster Presbyterian Church Site on Lot 60 Centre Road and a dwelling fronting Centre Road on Lot
59. The subject land is located immediately to the north of the Kelmscott Town Centre redevelopment site
outlined in the Armadale Redevelopment Scheme, therefore development of the subject land will endeavour
to provide a functional and attractive interface with the town centre.

The site comprises four (4) land parcels with an area of approximately 7.95 hectares and a 754m frontage to
Railway Avenue, 146m frontage to Centre Road and a 70m frontage to Westfield Road.

PR123878-1; February 2016 Page 10
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Lot 27 contains a single dwelling fronting Westfield Road with associated outbuildings. The remaining portion
of the land is cleared and grassed, with the exception of a stand of trees central to the site. Lot 27 abuts 19
single residential lots on the western boundary. The northern boundary abuts a drainage line, which links
drainage reserved to the west through to the Canning River to the east. Around this location it is anticipated
that Hemmingway Drive should be extended to connect to Railway Avenue

The Westminster Presbyterian Church is located on the central portion of Lot 60 Centre Road, with access
off Centre Road. The site in and around the church and access/car park contains mature vegetation.

Lot 59 contains a single dwelling fronting Centre Road with associated outbuildings. The balance of Lot 59
and abutting Lot 58 are cleared and grassed, with occasional trees.

Lot 58 abuts the John Wollaston Anglican Community School on the western boundary and for the most part
contain a large indoor sports centre, car parking, playing fields and tennis courts.

North of Centre Road is the Kelmscott Church of Christ (on the corner of Lakes Road), the John Wollaston
Early Learning Centre and undeveloped residential land. With the exception of the church and school
facilities it is anticipated that this land will be progressively developed for residential uses.

1.2.3 Land use and Subdivision

The City of Armadale Town Planning Scheme No. 4 zones this land Residential and designates this as
Development Area 9. The Scheme states for Development Area 9:

“A Structure Plan is to be prepared and adopted prior to subdivision or development of land within
this Development (Structure Planning) Area in accordance with Part 6A of Town Planning Scheme
No.4.”

Clause 4.2.1 of the Scheme states that the objectives of the Residential zone are:

“(a) To provide for a range of housing and a choice of residential densities to meet the needs of
the variety of household types which make up the community.

(b) To provide for a range of associated compatible activities and development, which will assist
in the creation of efficient and sustainable residential neighbourhoods.

(c) To facilitate and encourage high quality design, built form and streetscapes throughout
residential areas.”

The Scheme also designates a residential density code of R15/R40, as indicated on the Scheme map.
Clause 5.2.4 of the Scheme states:

“b.2.4 Notwithstanding 5.2.3 above, the City may permit development above the lower density code in the
following circumstances subject to an Application for Planning Approval being granted by the City in
accordance with Local Planning Policy 3.1 Residential Density Development —

(a) Where land is identified on the Scheme Map as R10/25, R12.5/25, R15/25 or R17.5/25 -
(i) up to R25 in the case of all properties;

(ii) up to R30 in the case of properties fronting more than one street or abutting a public open space
reserve, where the design will result in development providing surveillance of the streets or public
open space reserve respectively; and

(iii) up to R40 in the case of properties abutting public access ways (PAWs), where the design will
result in development providing surveillance of the PAW.
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(b) Where land is identified on the Scheme Map as R15/40, R25/40 or R15/60 up to the higher density code -

(i) where the property is provided with reticulated sewerage, adequate drainage and a
footpath/cycleway system; and

(ii) where the proposal is located in close proximity to the following facilities —

(a) a public transport stop or station;

(b) a convenience shopping site;

(c) a recreational open space or other recreational facility; and
(d) a community facility.”

The subject land meets all of the above criteria and is capable and suitable to be developed up to a density
of R40, subject to obtaining Development Approval.

Residential development will provide an appropriate interface with the Kelmscott Town Centre
redevelopment, providing continued frontage to Railway Avenue. This will also aid to provide an interface
between the active street frontages of the proposed Kelmscott Town Centre and the largely
undeveloped/rural residential land to the north of the subject land, while providing appropriate medium
density residential development abutting a town centre.

1.2.4  Dwelling Targets

This proposal seeks to provide for a minimum of 174 dwellings over Lot 27. A single lot subdivision of Lots
58-60 could yield the following based on the assumption that of 30% will be provided for roads, 10% of open
space and 60% of developable area.

Lot 58:

= Lot Area = 2.202ha

= Approx Developable Area (60%) = 1.321ha

= Approx Number of Lots (220m? average) = 60

Lot 59:

= Lot Area = 2.115ha

= Approx Developable Area (60%) = 1.269ha

= Approx Number of Lots (220m? average) = 57

Lot 60:

= Lot Area = 1.443ha

= Approx Developable Area (60%) = 8658m?

= Approx Number of Lots (220m? average) = 39

Total:

= Lot Area = 5.760ha

= Approx Developable Area (60%) = 3.455ha

= Approx Number of Lots (220m? average) = 156

Development of all or part of these lots for Grouped and/or Multiple Dwellings in accordance with the R40
Code will increase this anticipated yield.
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1.25 Legal Description and Ownership

The subject site can be legally described as Lot 58, 59 and 60 Centre Road on Plan 2706; and Lot 27
Westfield Road on Plan 2706.

1.2.6  Public Open Space

Public open space has been provided over Lot 58 & 59 Centre Road in accordance with the 10% area
requirement under liveable Neighbourhoods, which incorporates drainage. At the time of subdivision of either
Lot 58 or 59 Centre Road, 10% credited Public Open Space is to be ceded to the City of Armadale by the
developer in accordance with Liveable Neighbourhoods.

An area of POS has been shown in the south west corner of Lot 58 & 59, equating to the 10% provision. This
is to be further justified at time of subdivision.

Open space on Lots 27 & 60 is to be provided in the form of private (strata) open space, with any shortfall to
the 10% requirement to be provided as cash in lieu to the City of Armadale.

1.3 Planning Framework
1.3.1 Directions 2031 and Beyond

Directions 2031 and Beyond provides a high level spatial framework and strategic plan for the future growth
of metropolitan Perth and Peel. The strategy identifies a range of desired outcomes in supporting a
'‘Connected City' form of development, with those relevant to this amendment described as follows:

= Increase the level of employment self-sufficiency in sub-regional areas.

= Facilitate and retain employment land to support economic growth and a balanced distribution of
employment across the metropolitan Perth and Peel region.

= Protecting and enhancing the natural environment, agricultural land, open spaces and our heritage and
community wellbeing.

= Reducing energy dependency and greenhouse gas emissions.
= Ensuring that economic development and accessibility to employment inform urban expansion.

= Planning and developing key public transport corridors, urban corridors and transit oriented developments
to accommodate increased housing needs and encourage reduced vehicle use.

Central to the strategy vision is the aim to achieve a 50 per cent improvement on current infill residential
development trends, which are currently at between 30 and 35 per cent. A target of 47 per cent or 154,000 of
the required 328,000 new dwellings by 2031 is to be provided as infill development.

The proposed amendment will assist in achieving the Directions 2031 vision and objectives by facilitating the
following positive outcomes:

= Planning and developing key public transport corridors, urban corridors and transit oriented developments
to accommodate increased housing needs and encourage reduced vehicle use.

= Developing and revitalising activity centres as attractive places in which to invest, live and work.
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= Encouraging the use of public transport through the orderly location of development on a high frequency
public transit corridor; that is also destined to accommodate higher densities of residential development.

= A high quality urban form guided by sufficiently robust statutory planning frameworks that will improve the
physical amenity of the centre and appropriately embrace and activate the surrounding street network.

= Enhancement of the local streetscape and natural environment generally through the establishment of
landscaping in appropriate locations.

The proposal provides infill residential development within an established locality, adjacent to high frequency
public transport, public open space, education facilities and bordering the future Kelmscott Town Centre
precinct furthers the strategic objectives of Directions 2031 and Beyond. This proposal will significantly
increase residential density within the Perth Metropolitan region, in a location which can adequately service
the increase in density.

1.3.2  State Planning Policies
1.3.2.1 State Planning Policy 3 Urban Growth and Settlement

State Planning Policy No.3 — Urban Growth and Settlement (SPP3) provides high-level policy objectives
relating to the desired pattern of urban development in Western Australia. This reflects the higher order
principles of Directions 2031 and draft Central Metropolitan Sub-Regional Strategy. SPP3 provides the
following objectives being of particular relevance to the proposed Scheme Amendment:

= To build on existing communities with established local and regional economies, concentrating
investment in the improvement of services and infrastructure and enhancing the quality of life in those
communities.

= To manage the growth and development of urban areas in response to the social and economic needs of
the community and in recognition of relevant climatic, environmental, heritage and community values
and constraints.

= To promote the development of a sustainable and liveable neighbourhood form which reduces energy,
water and travel demand whilst ensuring safe and convenient access to employment and services by all
modes, provides choice and affordability of housing, and creates an identifiable sense of place for each
community.

In keeping with the objectives of SPP3, the proposed development presents an opportunity to benefit
mutually from the additional housing to be established on Railway Avenue, within a mature urban locality
having the benefit of a high frequency transit service on the corridor, and providing an urban extension to aid
the viability of the proposed Kelmscott Town Centre. The location of the proposed development is entirely
appropriate for urban development, and provides for growth in an established locality that will provide a high
level of amenity for future residents.

1.3.2.2 State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land Use Planning

State Planning Policy 5.4 (SPP 5.4) aims to deal with the land use project between major transport
routes/infrastructure and residential developments, in recognition that excessive noise and vibration can
have adverse impacts on individual and community wellbeing. Given the proximity of the proposed
development to both the Railway line (freight and passenger) and Albany Highway which is a Primary
Regional Road, this development could be considered a ‘Noise-Sensitive Development’ under section 5.2.
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Therefore it is possible that a detailed noise assessment may be required to ascertain levels and
corresponding design solutions. However, this can be dealt with at the development application phase,
where the detailed design of housing, landscaping and engineering can be assessed against the
requirements of SPP 5.4,

1.3.3 City of Armadale Town Planning Scheme No. 4

The City of Armadale Town Planning Scheme No. 4 (the Scheme) outlines the statutory requirements for the
development of land within the locality, in order to provide strategic direction for development and achieve
desired objectives. The subject land is zoned as both Residential R15/40 and ‘Development Area 9’ under
the Scheme (refer Figure 4). The designation of Development Area 9 in Schedule 12 of the scheme
stipulates that any development of these lots will require the preparation of a Structure Plan, which is the
subject of this report.

According to Schedule 12, in addition to usual requirements of a Structure Plan, must specifically address
stormwater and nutrient management due to high groundwater levels, and the ground level interface with
surrounding areas of existing development must also be carefully managed. Stormwater management
requires a detailed approach to design which integrates significant water sensitive urban design
requirements with an attractive and functional built form. As such, the requirement for water
management/nutrient management on site will be specifically addressed at the subdivision/development
application stage, where detailed design and engineering can be implemented to manage water on site.

The Structure Plan has provided an indicative design which responds to issues of vehicular access,
residential density, communal open space, vegetation retention, pedestrian linkages/networks and interface
with existing built form. The layout of this structure plan is in accordance with part 6A of the Scheme, and
provides a guide to development which will provide an appropriate interface with surrounding development
and infrastructure.

1.3.4 Armadale Redevelopment Scheme

The Armadale Redevelopment Scheme is administered by the Metropolitan Redevelopment Authority. While
the subject site is not contained within a Redevelopment Area, the southern portion of the subject site
borders the Kelmscott Town Centre. Given the nature and location of the subject land, careful consideration
of how development of this site will integrate effectively with the Kelmscott Town Centre will be required.

The Kelmscott Town Centre is identified as Precinct 5 under the Armadale Redevelopment Scheme 2004,
and covers a total area of 7.95 hectares. The Kelmscott Town Centre Precinct is characterised by
underutilised public and private land, fronting both Albany Highway and Railway Avenue centred around the
Kelmscott train station. The focus of the precinct is to encourage development that provides integration,
especially with regard to an east-west connection across, Albany Highway and the railway. The
Redevelopment Scheme proposal is intended to improve the functionality, viability, range of services and
vitality of the Kelmscott Town Centre, however it will not challenge the primacy of the Armadale Regional
Centre.

The residential development of this land will ensure an attractive and functional interface with the Kelmscott
Town Centre (refer Figure 5), providing an appropriate medium density residential development abutting a
future District Centre. The increased population will aid to enhance the level of patronage and vitality of the
Kelmscott Town Centre, which will in turn provide local employment opportunities and services.
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1.3.5 City of Armadale Draft Local Planning Strategy

The City of Armadale Draft Local Planning Strategy (2014) provides a revision to the existing Local Planning
Strategy, in response to rapid growth and development in recent years. The Draft Strategy aims to achieve a
vision of being a connected, progressive, strategic metropolitan community. This involves creating a vibrant
regional centre while still maintaining the attractive urban-rural lifestyle, scenic landscape and rich cultural
heritage attributes.

The vision will be achieved through long term planning objectives, policy statements and a suite of
subsequent strategies including:

= Housing Strategy

= Urban Development Strategy

= Heritage Properties Planning Strategy

= Metropolitan Redevelopment Authority Normalisation Strategy

= Activity and Retail Centres Strategy

= Hills Orchards Strategy

= Rural Hills Visual Landscape Strategy

= Bushfire Protection Strategy, and

= Biodiversity Strategy

Housing Strategy

The nature of this proposal is for residential development in an area identified by the strategy as falling under
an urban residential zone. The Housing Strategy is commensurate with the strategic objectives of Directions
2031 and Beyond, and provides some scope for increased densities around the commercial centres of
Armadale and Kelmscott, as well as near local centres and train stations. The Housing Strategy identifies the
following objectives relating to the provision of housing in the locality:

= A range of housing and opportunities for home businesses in community neighbourhoods that are
developed on good design principles;

= Meeting housing targets as identified in the Directions 2031 Annual Report Card (2012);

=  Greenfields development at an increasing density with the aim of achieving the Directions 2031
objective/target of 15 dwelling per hectare;

= Future urban growth focussed in and around retail and employment centres, transit-oriented
developments and high frequency public transport corridors;

= Higher R-codes applied to areas that have close proximity to community facilities and services;

= New facilities, infrastructure and service provision assisted by appropriate forms of contributions from
new developments.

The proposed development will create an attractive and functional interface to the proposed Kelmscott Town
Centre, providing linear development along the railway line and frontage to Railway Avenue. The proposed
residential development will provide an increased level of patronage and vibrancy to the proposed Kelmscott
Town Centre, which will in turn provide services and local employment. In accordance with the Residential
Neighbourhood Strategy this proposal will achieve objectives by enhancing the benefits of the natural and
built environment and fostering a distinctive character for the City based on good design principles.
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Urban Development Strateqgy

The Urban Development Strategy aims to identify suitable land for urban residential development, taking into
account the rapid growth in population and development occurring in recent years, expected to continue into
the future. Urban areas already identified under the District Planning Scheme and Metropolitan Region
Scheme are considered appropriate locations for future urban development, as well as additional areas
which form extensions of these areas as identified under this Strategy. The Strategy seeks to encourage
development in areas deemed suitable for future development, which will aid the economic development and
housing provision in the locality.

The subject site is located within an area identified for ‘Urban Residential’ development, which is
commensurate with the residential nature of this Structure Plan. The provision of housing is in accordance
with the Strategy and forwards the objectives of the Strategy by providing residential development in an
appropriate location.

1.3.6  Local Planning Policies
1.3.6.1 PLN 2.6 Water Sensitive Design

This local planning policy recognises the need for sustainable water management outcomes to occur both
during and post development, and seeks to integrate quality urban development with the natural
environment. This policy aims to prevent the contamination of stormwater, use of appropriate technologies
and revegetation of the City’s drainage system with native species.

The Structure Plan has incorporated Water Sensitive Urban Design principles in order to effectively manage
stormwater, in accordance with Part 6A of the Scheme. However, this Structure Plan is intended as a guide
to urban form only, and specific WSUD measures will need to be demonstrated at the development
application or subdivision stage.

1.3.6.2 PLN 2.9 Landscaping

The landscaping policy recognises the important role landscaping can play in restoring biodiversity and the
quality of ecosystem services throughout the locality. The policy seeks to achieve the vision of a city that is
“clean, green and prosperous”, achieve or exceed the recommended target of 30% of native flora to be
utilised in landscaping for new developments, to encourage the use of plants that will grow without the need
for irrigation.

The policy also recommends that any remnant native vegetation be retained where possible or it is deemed
worthy of retention. A pre-development survey has been undertaken by Ausurv Surveyors in July 2014,
which has identified all vegetation on site. The proposed development will take into account all physical
features of the landscape, and where possible, retain any significant vegetation that is present.

The landscaping plan for the proposed development should also utilise native species as a priority in order to
further the goals of this policy, however the exact species mix and landscaping plan will be determined at the
development application stage. Native vegetation can be integrated into communal open space, roads
verges and within private access ways. Low water/drought resistant native plants will be preferred.
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1.3.6.3 PLN 3.1 Residential Density Development

The Residential Density Development policy aims to provide guidance on density development within the
City in general and provide clarity on the intent of Clause 5.2.4 of Town Planning Scheme No.4. This clause
gives Council discretion to approve development of Grouped and Multiple Dwellings on dual coded lots,
(R10/25, R12.5/25, R15/25, R15/60, R17.5/25 and R25/40) up to the higher density. The Scheme requires
that this discretion be exercised in accordance with PLN 3.1.

The objectives of this policy are as follow:

a) To locate density development in residential areas where it can successfully integrate into the
surrounding environment and where existing access arrangements, open space, shopping, public
transport, community services, drainage and sewerage facilities are capable of accommodating more
intensive development;

b) To promote the use of structure plans to co-ordinate the development of medium density housing in
"street blocks";

c) To encourage an attractive streetscape setting which enhances and complements the visual character,
bulk and scale of the surrounding built form;

d) To achieve a high quality building development in relation to architectural design, site layout, materials,
colour, tone, texture and fencing;

e) To provide safe, functional and attractive access arrangements in and out of the site, which contribute to
the overall aesthetics of the development;

f) To provide for safe and convenient placement and storage of waste to the development's future
residents; and

g) To provide for the safe and convenient collection of rubbish bins by the City’s waste disposal vehicles.

This Structure Plan provides for residential density development in an appropriate location, within close
proximity to community services, the Kelmscott railway station, schools, a high frequency bus route, shops
and can be adequately serviced via connection to existing infrastructure. A traffic study and Local Water
Management Strategy have been provided (refer Appendix C and Appendix D) as part of this proposal, and
adequately address water management and traffic management issues.

The Structure Plan provides numerous scenarios for access to the site from Hemingway Drive, Centre Road
and Westfield Road, with internal road layouts and built form to be addressed at the development application
stage. The proposed Structure Plan therefore meets the requirements of PLN 3.1, with further detail
regarding waste management, built form and public open space locations to be determined at the
subdivision/development application stages.
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2.0 Site Conditions and Constraints

2.1 Biodiversity and Natural Area Assets

The subject site is characterised by dense grass cover, with a cluster of trees (including some native trees) in
the middle of Lot 27 Westfield Road, as well as numerous trees providing a buffer to Railway Avenue for the
length of the Structure Plan area. The Structure Plan area has been previously cleared, and remnant
vegetation on the site is heavily degraded and of little significance. Lot 60 Centre Road contains the
Westminster Presbyterian Church — Kelmscott, and numerous trees which have been retained/planted along
the driveway and lot boundary with Railway Avenue. Lot 59 Centre Road contains a single residential
dwelling on the northern boundary, with the remainder being extensively cleared. Lot 58 Centre Road
contains a small number of remnant trees in the north — western corner, with the remainder of the lot being
completely cleared of any significant vegetation.

2.2 Landform and Soils

The geotechnical study undertaken by Galt Geotechnics has found the soils on site consist largely of clay,
with extensive evidence of clay related surface movement (refer Appendix B). The site is predominately flat
with an elevation of RL 21m AHD, with a slight rise to RL 25m AHD at the southern edge of the site. The soft
and unstable foundations mean that in its current state, the site would be unsuitable for development and
classified “P” under the AS 2870-2011 “Residential Slabs and Footings” code. A minimum thickness of 0.8m
of compacted clean fill is recommended prior to any development commencing over the subject land.

The study undertaken by Galt Geotechnics did not extend to the presence of Acid Sulfate Soils (ASS)
however an investigation is required to be undertaken by the subdivider.

The entirety of the subject site is identified by Department of Environment Regulation (DER) mapping as
having a “moderate to low risk of ASS occurrence within three metres of the natural ground surface but with
a high to moderate ASS risk beyond three metres of the natural ground surface”. DER guidelines identify
investigations for ASS are required when soil disturbance occurs below the water table in “moderate to low
ASS risk” areas; this includes any dewatering activities. Therefore prior to subdivision an investigation will be
required to determine the presence/absence of ASS.

2.3 Groundwater and Surface Water

A study was undertaken by Galt Geotechnics in April 2014 in order to ascertain key information relating to
soil composition and groundwater levels. At the time this assessment occurred, it was the latter stages of a
significant dry spell, and no groundwater was encountered at any of the sample holes (at a depth of 6m).
However, given that the site is relatively low lying, the ground water during winter months is expected to be
at a much higher level, with possible surface pooling of water. However it is noted in the report that during
winter months the groundwater table is likely to be significantly higher, and recommend that the site be
raised approximately 1m by the importation of sand fill.

A Stormwater Management Plan is required to be prepared by the subdivider in order to ensure effective
management of the quantity and quality of stormwater runoff. This is of particular concern given the existing
lower ground levels to the west of Lot 27 that is developed for residential development. The existing ground
levels will need to be filled and stormwater retained to ensure there are no off-site impacts.
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2.4 Waste Management

The City of Armadale has indicated that a Waste Management Plan will be required to ensure that waste
disposal occurs effectively, efficiently and sustainably, minimising the effects on the community and the
environment during both construction and operation. Specific attention is required at the planning approval or
subdivision stage to ensure that refuse disposal for residential development is designed such that access
and bin locations take into consideration the City’s waste management vehicles and the positioning of bins,
to minimise impacts on residents and vehicular movements.

The Waste Management Strategy will need to address design features and operational controls required to
ensure that the plan can be implemented effectively.

Bin collection is to occur on site in an any strata titled development to avoid road verges being used for
rubbish collection, as the use of road verges will be obstructed by on street parking, may impede footpaths
and will detract from the visual amenity of the locality.
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3.0 Conclusion

This report requests the City of Armadale’s approval of a Structure Plan for Lots 58-60 Centre Road, and Lot
27 Westfield Road, Camillo to facilitate the land’s subdivision and development for residential purposes.

The designation of these lots as ‘Development Area 9’ under City of Armadale Town Planning Scheme No. 4
requires a Structure Plan to be prepared over Lots 58-60 Centre Road, and Lot 27 Westfield Road to ensure
an appropriate development in the future. This Structure Plan has been prepared in accordance with the
provisions of part 6A of the City of Armadale Town Planning Scheme No. 4.

As demonstrated throughout this report, the proposed Structure Plan accommodates the various elements
affecting the subject site and achieves the objectives of the City of Armadale’s and it's Town Planning
Scheme No. 4. The proposed road and indicative development layout reflects the proposed land uses and
integrate with the surrounding land uses.

This Structure Plan has been based on existing adopted and recently released State and Local planning
strategies/policies. Key planning principles have been incorporated into the design in order to produce a
Structure Plan that could adapt to market demands.

The proximity of the Structure Plan area to high frequency public transport, the proposed Kelmscott Town
Centre precinct, education facilities, public and regional open space, the Armadale Regional Centre and the
significant recreation/leisure centre of Champion Lakes. In addition, the proposed Structure Plan has
addressed provisions of the draft City of Armadale Planning Strategy, complying with both the subsidiary
Housing Strategy and Urban Development Strategy.

In broad terms this proposal:

= is consistent with existing policy;

= s consistent with the orderly and proper planning of the locality;

= can be connected to all necessary infrastructure services and is capable of residential development; and
= will not prejudice the environmental values of the immediate locality.

On the basis of the above, it is requested the City of Armadale and the Western Australian Planning
Commission adopt the Structure Plan for future residential development as it is consistent with the residential

zone assigned to the subject site under the City of Armadale Town Planning Scheme and Urban zone under
the Metropolitan Region Scheme.
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APPENDIX A

Certificates of Title and Survey Plans
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APPENDIX B

Geotechnical Report prepared by Galt Geotechnics
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1. INTRODUCTION

This report presents the outcomes of the geotechnical study for the proposed residential subdivision at Lot 27
Westfield Road, Camillo (“the site”). The location of the site relative to the surrounding area is shown on Figure 1, Site
and Location Plan.

The investigation was requested by Mike Kelly of Property Edge WA Pty Ltd and authorised in a client authorisation
form dated 7 April 2014.

2. SITE CONDITIONS AND PROPOSED DEVELOPMENT

The site is an elongated rectangle in plan and covers approximately 2.2 ha. From publicly available contour plans, the
surface is flat at an elevation of about RL 21 m AHD over most of the site except for the southern end which is slightly
raised, at an elevation of about RL 25 m AHD.

The site is densely grassed with a group of mature and young trees near the middle and along the eastern boundary.
At the south end is an existing single storey residence with various sheds. There are several trees around the
residence.

Railway Avenue along the eastern boundary is on an embankment, about 1.5 m high above the natural ground level.
The residential area to the west of the site appears to be at natural ground level.

At the time of the fieldwork, the ground surface was hard. However, deep wheel ruts in the ground surface suggest
that the area becomes soft and boggy during the rainy season.

We understand that, to tie into the adjacent Railway Avenue and avoid surface flooding, the area will be raised by
about 1 m by the importation of sand fill.

The development is to comprise a number of two storey apartment units. We assume the buildings will be of masonry
construction with slabs-on-ground and shallow footings.

3. PROJECT OBJECTIVES

The objectives of the study were to:

assess subsurface soil and groundwater conditions across the site;

provide recommendations on suitable footing systems for the proposed development;

provide allowable bearing pressure and settlement estimates for shallow foundations;

provide a site classification(s) in accordance with AS 2870-2011 “Residential Slabs and Footings”;
provide recommendations and geotechnical design parameters for earth retaining structures;
recommend appropriate site preparation procedures including compaction criteria;

assess the permeability of the soil at the site for potential stormwater disposal by infiltration; and
provide a subgrade California bearing ratio (CBR) design value for pavement thickness design by others.

N

4. FIELDWORK

Fieldwork was carried out on 10 April 2014 and comprised:

€ asite walk-over by a senior geotechnical engineer;
£ cone penetration tests (CPTs) at 6 locations to depths of between 1.5 m and 6.0 m; and
€ sampling with the CPT rig, using a 32 mm diameter sampler at depth of between 1.0 m and 2.0 m.

Galt Geotechnics Pty Ltd
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General

A geotechnical engineer from Galt located the test positions, observed the CPTs, collected samples for inspection and
possible laboratory testing.

The test locations are shown on Figure 1, Site and Location Plan and details are summarised in Table 1, Summary of
Tests. Photographs of the site are presented in Appendix A, Site Photographs.

Table 1: Summary of Tests

Test DT:stth Thickness of Stratiaraph
Names P Sand Cover (m) grapny
(m)
CPTL 6.0 10 Clayey SAND overlying hard clayey SAND/sandy CLAY. Minor sand lenses
towards base
CPT2 6.0 - Stiff CLAY to 1.5 m becoming hard clayey SAND
Firm becoming stiff CLAY to 1.8 m overlying hard clayey SAND becoming
CPT3 6.0 -
sandy CLAY
CPT4 1.5R - Firm becoming hard CLAY
CPT4A 3.2R - Firm becoming hard CLAY to 1.2 m overlying hard clayey SAND
Stiff becoming hard sandy CLAY to 1.8 m overlying lenses of clayey SAND
CPT5 6.0 -
and sandy CLAY
Stiff becoming firm sandy CLAY to 1.2 m overlying lenses of clayey SAND
CPT6 2.5R -
and sandy CLAY
Notes: 1. R — CPT refusal — possibly on cemented layer
2. No groundwater was encountered in the holes formed by the CPT.

Cone Penetration Tests

CPTs were undertaken using a 22 tonne truck-mounted CPT rig supplied and operated by Probedrill Pty Ltd. The
results of the CPTs are provided in Appendix C, Cone Penetration Test Results along with a method of interpretation
proposed by Robertson et al (1986).

Permeability Testing

No infiltration testing was undertaken at the site as an insufficient thickness of permeable sand is present on the site.

5. LABORATORY TESTING

Laboratory testing on soil samples was undertaken by Mining & Civil Geotest in their NATA accredited laboratory and
comprised determination of:

€ particle size distribution on 2 samples; and
€ Atterberg limits and linear shrinkage on 2 samples.

Laboratory test results along with the test methods followed are included in Appendix C, Laboratory Test Results and
are summarised in Table 2, Summary of Laboratory Test Results.
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Table 2: Summary of Laboratory Test Results

. Depth % % % LL Pl LS
TestPit | ) | Gravel | sand | Fines | ) | &) | (%)
CPTO2 1.0-2.0 0 88 12 SIC NP 0.0
CPTO5 1.0-15 26 46 28 47 32 13.0
LL: Liquid Limit PI: Plasticity Index LS: Linear Shrinkage

SIC: Slipped in cup NP: Non-Plastic

6. SITE CONDITIONS

6.1 Geology

The Armadale sheet of the 1:50,000 scale Environmental Geology series map indicates that the area is underlain by
alluvium comprising sandy clay described as white-grey to brown, fine to coarse grained, sub-angular to rounded
sand, clay of moderate plasticity, gravel and silt near scarp.

The findings of our investigation are generally in accordance with the geological mapping.

6.2 Subsurface Conditions

Based on the CPT data, we interpret that the site is underlain by the following strata:

€ Clayey SAND/Sandy CLAY, typically stiff to hard, locally firm, moderate to high plasticity fines, extending from
the ground surface to depths ranging from 1.5 m to 3.0 m; overlying

€ Clayey/Silty SAND, very dense/hard, between 0.5 m and 1.5 m thick; extending to depths ranging from 2.0 m
to 5.2 m overlying

€ Clayey SAND/Sandy CLAY, very stiff and hard, extending to the maximum depth investigated of 6.0 m.

Note: 1. Soil descriptions inferred from Robertson et al interpretation and limited sampling.

2. A 1.0 m thick surface layer of sand (with clayey lenses) was encountered in CPTO1 in the southern part
of the site. The thickness of sand is expected to increase southwards towards Westfield Road.

3. Shallow refusal of CPT on cemented zones (or possibly roots/other obstructions) in CPT4 and CPT6.

6.3 Groundwater

The Perth Groundwater Atlas (2004) shows the groundwater level to be between RL 17 m and RL 18 m AHD.
However, these groundwater contours were extrapolated from groundwater levels recorded in May 2003 following a
prolonged dry period. Maximum historical groundwater levels are therefore likely to be at a higher level. As most of
the site appears to be low-lying, we expect that water ponds on surface over much of the site in the wetter part of the
year.

Groundwater was not encountered within any of the holes formed by the CPT (maximum depth of investigation was
6.0 m).
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7. GEOTECHNICAL ASSESSMENT

7.1 Site Classification

The site classification is based on AS 2870-2011 “Residential Slabs and Footings” which defines the following site
classes:

Table 3: Summary of Site Classification (AS 2780-1996)

Class Description Characteristic Surface
Movement (ys)

A | Most sand and rock sites with little or no ground movement from moisture change Not defined
(typically <5 mm)
S Slightly reactive clay sites with only slight ground movement from moisture 0-20 mm
changes
M | Moderately reactive clay or silt sites which can experience moderate ground 20-40 mm

movement from moisture changes

H1 | Highly reactive clay sites, which may experience high ground movement from 40-60 mm
moisture changes

H2 | Highly reactive clay sites, which may experience very high ground movement from 60-75 mm
moisture changes

E Extremely reactive sites, which may experience extreme ground movement from > 75 mm
moisture changes

P Soft or unstable foundations such as soft clay or silt or loose sands, landslip, mine Not defined
subsidence, collapsing soils and soils subject to erosion, reactive sites subject to
abnormal moisture conditions, site underlain by uncontrolled fill, etc

Based on our assessment, we consider the entire site (except the southern end) to be class ‘P’ in its current condition.
This is due to:

€ the presence of clay below the entire site and extensive evidence of clay-related surface movement on
Railway Avenue and in the residential area to the west of the site (see Photographs 5 and 6 in Appendix A);
and

€ the likelihood of surface ponding, poor drainage and poor traffickability during the wet season

Development of this site (other than the higher-lying area to the south) in its current conditions is not recommended.

The site classification can be changed to a Class ‘S’ site classification by ensuring that there is a minimum thickness of
0.8 m of compacted inert granular material above the clayey soils.

This thickness of granular material includes any depth of insitu sand present. Any fill required to achieve this
minimum thickness should be in accordance with Section 7.4 and comprise compacted sand (in situ or imported fill)
above the expansive clayey layers.

The recommended minimum thickness of sand fill has been calculated to minimise the potential heave such that a
Class S site classification is achieved. The finished site elevation may have to be raised depending on floodlines and
surface drainage requirements. The assessment of such floodlines is outside the scope of this investigation.
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The southern part (to the south of CPT01), may be classified as Class S due to the expected thickness of about 0.8 m of
sand above the clay. This must be confirmed at the time of the bulk earthworks.

All foundations must be designed in accordance with AS 2780-2011, assuming the given site classification following
subgrade preparation as detailed in Section 7.2.

Seasonal movements are highly likely not only from seasonal wetting and drying but also due to the presence of large
mature trees throughout the area. We refer you to the CSIRO publication “Foundation Maintenance and Footing
Performance: A Homeowner’s Guide” (http://www.unitcare.com.au/pdfs/Foundation _maintenance csiro.pdf). It
contains useful information relevant to vegetation close to constructions on reactive clay sites. It is possible that site
surface movements could potentially be worse than suggested by the site classification nominated due to the
significant change in soil suctions over the year caused by rainfall (winter, saturated conditions) and dry weather
combined with vegetation (summer, soil suctions will be larger, including suctions at depth from deeper tree roots).

As a guide, single trees may be considered to have a root influence zone in plan approximately equal to their height. A
line of trees may be considered to have a root influence zone in plan equivalent to 1.5 times the height of the trees.

Where trees are removed, it will typically take one year for the soil to reach a state of moisture equilibrium with
respect to the influence otherwise exerted by the trees on soil moisture content.

7.2 Site Preparation

The site preparation measures outlined below are aimed at improvement of the site in preparation for construction of
buildings including on-ground slabs and shallow footings, retaining walls, culverts and pavement subgrades.

Recommended site preparation measures are as follows:

€ strip vegetation from the site including grubbing out of tree roots and removal of rubbish;

€ strip and stockpile topsoil from the site for potential re-use in non-structural applications (we consider a
100 mm strip should be adequate);

€ compact the exposed soil with a minimum of 4 passes of a 10 tonne (minimum static mass) padfoot roller.
Any soft zones must be excavated and replaced with approved fill material;

€ Given the presence of moderate to high plasticity clays across the site (which hold water and soften
significantly when exposed to water), traffickability of the site may be compromised during and following
winter and any other times of high rainfall. For this reason, broad-acre site preparation involving trimming
near clay level is recommended to be conducted in late summer. We would be pleased to provide further
advice on this if required.

€ Fill to build up levels using approved granular fill (refer to Section 7.4) to the required level. Fill must be
placed and compacted in layers of no greater than 300 mm loose thickness.

We note that compaction of sand within 1 m of the groundwater level can be difficult. Further advice should be
sought in this regard if such compaction is likely to be conducted when groundwater is within 1 m of the surface to be
compacted. We recommend that site preparation occurs in summer, preferably late summer.

After compaction, verify that the required level of compaction has been achieved by testing to a minimum depth of
0.9 m below foundations:

% on each lift of fill at the rate of 1 test per 500 m?;
€ at 15 m centres along retaining wall footings; and
€ at 15 m centres on pavement subgrades.
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7.3 Compaction

In situ sand and granular fill must be compacted using suitable compaction equipment to achieve a dry density ratio
(DDR) of at least 95% of maximum modified dry density (MMDD) as determined in accordance with AS 1289 5.2.1.

If sand is used as fill and a Perth sand penetrometer (PSP) is used for compaction control, we consider a blow count of
8 blows per 0.3 m penetration to correlate to a density of 95% MMDD. |If difficulty arises in achieving the specified
PSP blow count, then a calibration must be established between PSP blow count and the in situ density. This will allow
confirmation of the blow count required to achieve a dry density ratio of at least 95%. We consider that the above
will also be appropriate for PSP testing of the in-situ sand. Note: A PSP may only be used for compaction testing of
sand (i.e. material with a maximum particle size of 2 mm and maximum fines content of 5%). Where gravelly or clayey
fill is used, compaction testing must be done using a nuclear density gauge in accordance with AS 1289.5.8.1.

Over-excavation and replacement of loose materials may be required where the minimum density ratio cannot be
achieved.

Fill must be placed in horizontal layers of not greater than 0.3 m loose thickness. Each layer must be compacted by
suitable compaction equipment, and carefully controlled to ensure even compaction over the full area and depth of
each layer.

Care will need to be taken when compacting in the vicinity of existing structures. This is particularly important if
vibratory compaction is being carried out. Tynan (1973)! provides assistance with the selection of compaction
equipment for use adjacent to structures.

We note that compaction within 1 m of the groundwater table is likely to be difficult. Difficulties may be experienced
in places where water ponds on the clayey surface during the rainy season.

7.4 Approved Fill

Imported granular fill must comply with the material requirements as stated in AS 3798-2007, “Guidelines on
Earthworks for Commercial and Residential Developments”. Sand fill must comprise clean sand that is largely free of
organic matter (<2% by weight) and have a fines content of less than 5%.

Where doubt exists about the excavation or use of any materials on site, a geotechnical engineer must be engaged to
inspect and approve the use of potential fill materials.

7.5 Footings

Where footings are placed within compacted granular fill (minimum 0.8 m thick) as described in Section 7.2, an
allowable bearing pressure of 100 kPa may be assumed for footings greater than 0.5 m wide.

The estimated settlement of such footings is estimated to be less than 10 mm. Most of this movement (~70%) is
expected to occur during construction.

Note: In addition to the estimated maximum settlement of 10 mm, we note that movements of the order of 20 mm
may be expected due to changes in the moisture of the underlying clay.

1 Tynan (1973) Ground Vibration and Damage Effects on Buildings, Australia Road Research Board, Special Report No. 11.
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7.6 Stormwater Disposal

As the in situ clayey soil has a relatively high fines content, it has a low permeability. Soakwells should therefore not
be placed into this material.

Soakwells may be used where at least 1.2 m of sand is placed above the clay subgrade. For preliminary design
purposes, a soil permeability (k) of 3 m/day may be used for soakwell design. This value should be confirmed by in-
situ testing of the compacted sand fill following completion of the bulk earthworks.

Where possible, soakwells should not be placed within 3 m of footings (subject to local council regulations). Discharge
from soakwells has been known to cause densification of loose sandy soils, leading to settlements of footings and
slabs. Where soakwells are placed closer to footings, they must be carefully wrapped with geotextile to prevent
migration of sand and fines into the soakwell.

7.7 In-situ Subgrade CBR

We consider that the in-situ subgrade clayey material has a soaked CBR of between 3% and 5% when compacted to a
dry density ratio of 95% using Modified compactive effort.

Where there is at least 500 mm of compacted sand is present as per Section 7.2, a subgrade CBR of 12% may be
assumed for pavement thickness design.

7.8 Retaining Walls

Retaining structures may be designed in accordance with AS 4678-2002 “Earth-Retaining Structures”. For the design
of retaining structures, the following parameters in Table 4 are appropriate.

Table 4: Recommended Retaining Wall Design Parameters

Wall Friction = 0° Wall Friction = 0.5®
Bulk Angle of | coefficient | Coefficient | Coefficient Coefficient
Soil Type Density InFer.naI of Active of Passive of Active of Passive
(wmd) | MEUON | Earth Earth Earth Earth
(deg.) Pressure, Pressure, Pressure, Pressure,
Ka Kp Ka Kp
Dense or well compacted sand 18 36 0.26 3.9 0.22 6.5
Note: 1.  Earth pressure coefficients are provided in this table for conditions of zero friction between the wall and the

soil and with wall friction of 0.5®’. The retaining wall designer must make an independent assessment of
the parameters appropriate to the construction method to be used, including alternative values of wall
friction. A horizontal ground surface behind the wall has been assumed.

2. Itisassumed that a suitable drainage layer and/or subsoil system is installed behind all walls such that the
build-up of water pressure behind the walls is prevented.

Compaction plant can augment the lateral earth pressure acting on retaining walls. Hand operated compaction
equipment is recommended within 2 m of any retaining walls to minimise compaction pressures.

It is important to note that some ground movement will occur behind any soil retaining system, including gravity
retaining walls.
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8. CLOSURE

We draw your attention to Appendix D of this report, Understanding Your Geotechnical Engineering Report. The
information provided within is intended to inform you as to what your realistic expectations of this report should be.
Guidance is also provided on how to minimise risks associated with groundworks for this project. This information is
provided not to reduce the level of responsibility accepted by Galt, but to ensure that all parties who rely on this
report are aware of the responsibilities each assumes in so doing.

GALT GEOTECHNICS PTY LTD

Rick Piovesan CPEng

Geotechnical Engineer

0:\Jobs\2014\J1401067 - Property Edge SI Camillo\03 Correspondence\J1401067 001 R Rev0.docx
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Photograph 1: Looking south — CPT rig at CPTO1 location
Photograph 2: Typical view of site — looking north along western boundary
Galt Geotechnics Pty Ltd
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Photograph 4: Embankment along Railway Avenue (eastern boundary)
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Photograph 5: Surface deflections on Railway Avenue

Photograph 6: Typical cracking in driveways in residential area west of site
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Appendix B: Cone Penetration Test Data
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DEFINITIONS

;- Cone tip resistance corrected for pore water pressure
Si & Sensitivity

e : Void ratio

D, : Relative density

OCR : Overconsolidation ratio
OC : Overconsolidated

SOIL BEHAVIOUR TYPE ZONES

1. Sensitive fine grained 7. Silty sand to sandy silt
2. Organic material 8. Sand to silty sand
3. Clay 9. Sand
4. Silty clay to clay 10. Gravelly sand to sand
5. Clayey silt to silty clay 11. Very stiff fine grained material (OC/cemented)
6. Sandy silt to clayey silt 12. Sand to clayey sand (OC/cemented)
NOTES

A. Some overlap in type zones is expected
B. Local correlations are preferred and may indicate soil type boundaries that are different
from those shown above

Reference: Robertson, P.K., Campanella, R.G., Gillespie, D. and Grieg, J. (1986) “Use of Piezometer Cone Data". Proceedings of the ASCE Speciality
Conference In Situ '86: Use of In Situ Tests in Geotechnical Engineering, Blacksburg, pp 1263-80, American Society of Civil Engineers (ASCE)

. CONE PENETRATION TESTING (CPT)
I galt SOIL TYPE INTERPRETATION
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ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd Date: Thursday, 10 April 2014
PROJECT: Lot 27 Westfield Road Probe No.: All Data
LOCATION: Camillo Job Number: J1401067
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1800

o o 9 9
N ®» I o ©
} } } } }

+ 70
80

o
O ~ N M T IO O© M~ 0 O «—
— I R

o

é}%\
"/

Depth (m)

i

——CPT4
T
4

——CPT3
—CPT6

—CPT2
—CPT5

——CPT1
——CPT4A

Water (m): Tested in accordance with AS 1289.6.5.1 - 1999
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File: Dummy probe to (m): Cone I.D. : 22 tonne truck mounted CPT Rig (Merc)




ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd Date: Thursday, 10 April 2014
PROJECT: Lot 27 Westfield Road Probe No.: CPT 1
LOCATION: Camillo Job Number: J1401067
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Water (m): Dry to 5.6 Tested in accordance with AS 1289.6.5.1 - 1999
and IRTP 2001 for friction reducer
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File: GL0341G Dummy probe to (m): Cone L.D. : ECF68GM 22 tonne truck mounted CPT Rig (Merc)




ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd

PROJECT: Lot 27 Westfield Road

LOCATION: Camillo

Date: Thursday, 10 April 2014
Probe No.: CPT 2
Job Number: J1401067
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ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd

PROJECT: Lot 27 Westfield Road

LOCATION: Camillo

Date: Thursday, 10 April 2014
Probe No.: CPT 3
Job Number: J1401067
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Cone I.D. : ECF68GM

Tested in accordance with AS 1289.6.5.1 - 1999
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22 tonne truck mounted CPT Rig (Merc)




ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd Date: Thursday, 10 April 2014
PROJECT: Lot 27 Westfield Road Probe No.: CPT 4
LOCATION: Camillo Job Number: J1401067
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ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd
PROJECT: Lot 27 Westfield Road
LOCATION: Camillo

Date: Thursday, 10 April 2014
Probe No.: CPT 4A
Job Number: J1401067

Co-ordinates:

Tip Resistance qc (MPa)

Friction Sleeve fs (kPa)

Friction Ratio Rf (%)

File: GL0337G

Dummy probe to (m):

Refusal: Rod Friction

Cone I.D. : ECF68GM

o o o 9 9
O 0 0 9 & O O O O
o © 9 9 9o 9 o 9o S O O 9O O N T © @ o
o - & ® ¥ b»b © K © N F © @ v v~ « « — O~ N ™I 1 O©MN~®OOD —
o } } } } } } } 4 4 4 4 4 4 4 4 o ——t—t—+—t+—+—+
i i ?
| | $
m > ) B
_— = _
E E E
= = =
< =4
3 2 I
[ (= ]
a (=]
<t <
I [to)
© ©
~ ~
Water (m): Tested in accordance with AS 1289.6.5.1 - 1999

and IRTP 2001 for friction reducer

22 tonne truck mounted CPT Rig (Merc)




ELECTRIC FRICTION-CONE PENETROMETER

CLIENT: Property Edge WA Pty Ltd Date: Thursday, 10 April 2014
PROJECT: Lot 27 Westfield Road Probe No.: CPT 5
LOCATION: Camillo Job Number: J1401067
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UNDERSTANDING YOUR GEOTECHNICAL
ENGINEERING REPORT

GALT FORM PMP11 Rev1

1. EXPECTATIONS OF A GEOTECHNICAL ENGINEERING REPORT

This document has been prepared to clarify what is and is not provided in your geotechnical report. It is intended to inform you
of what your realistic expectations of this report should be and how to manage your risks associated with geotechnical
conditions.

Geotechnical engineering is a less exact science than other engineering disciplines. We include this information to help you
understand where our responsibilities as geotechnical engineers begin and end, to help the client recognise his responsibilities
and risks. You should read and understand this information. Please contact us if you do not understand the report or this
explanation. We have extensive experience in a wide variety of geotechnical problems and we can help you to manage your risk.

2. THIS REPORT RELATES TO PROJECT-SPECIFIC CONDITIONS

This report was developed for a unique set of project-specific conditions to meet the needs of the nominated client. It took into
account the following :

% The project objectives as we understood them and as described in this report;
€ the specific site mentioned in this report; and
¢ the current and proposed development at the site.

It should not be used for any purpose other than that indicated in the report. You should not rely on this geotechnical report if
any of the following conditions apply:

¢ the report was not written for you;

€ the report was not written for the site specific to your development;

€ the report was not written for your project (including a development at the correct site but other than that listed in the
report); or

¢ the report was written before significant changes occurred at the site (such as a development or a change in ground
conditions).

You should always inform us of changes in the proposed project (including minor changes) and request an assessment of their
impact.

Where we are not informed of developments relevant to your geotechnical engineering report, we cannot be held responsible
or liable for problems that may arise as a consequence.

Where design is to be carried out by others using information provided by us, we recommend that we be involved in the design
process by being engaged for consultation with other members of the design team and by being able to review work produced
by other members of the design team which relies on geotechnical information provided in our report.
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3. GEOTECHNICAL ENGINEERING LOGS

Our reports often include logs of intrusive and non-intrusive geotechnical investigation techniques. These logs are based on our
interpretation of field data and laboratory results. The logs should only be read in conjunction with the report they were issued
with and should not be re-drawn for inclusion in other documents not prepared by us.

4. THIRD PARTY RELIANCE

We have prepared this report for use by the client. This report must be regarded as confidential to the client and the client’s
professional advisors. We do not accept any responsibility for contents of this document from any party other than the
nominated client. We take no responsibility for any damages suffered by a third party as a consequence of any decisions or
actions they may make based on this report. Any reliance or decisions made by a third party based on this report are the
responsibility of the third party and not of us.

5. CHANGE IN SUBSURFACE CONDITIONS

The geotechnical recommendations in this report are based on the ground conditions that existed at the time when the study
was undertaken. Changes in ground conditions can occur in numerous ways including as a result of anthropogenic events (such
as construction on or adjacent to the site) or natural events (such as floods, groundwater fluctuations or earthquakes). We
should be consulted prior to use of this report so that we can comment on its reliability. It is important to note that where
ground conditions have changed, additional sampling, testing or analysis may be required to fully assess the changed conditions.

6. SUBSURFACE CONDITIONS DURING CONSTRUCTION

Practical constraints mean that we cannot know every minute detail about the subsurface conditions at a particular site. We use
engineering judgement to form an opinion about the subsurface conditions at the site. Some variation to our evaluated
conditions is likely and significant variation is possible. Accordingly, our report should not be considered as final as it is
developed from engineering judgement and opinion.

The most effective means of dealing with unanticipated ground conditions is to engage us for construction support. We can only
finalise our recommendations by observing actual subsurface conditions encountered during construction. We cannot accept
liability for a report’s recommendations if we cannot observe construction.

7. ENVIRONMENTAL ISSUES

Unless specifically mentioned otherwise in our report, environmental considerations are not included. The investigation
techniques used by us in developing our report differ from those for an environmental investigation. Our report was not
prepared with environmental considerations in mind and it is the client’s responsibility to satisfy himself that environmental
considerations have been taken into account for the site. If you require guidance on how to proceed on evaluating
environmental risk at the site, we can provide further information and contacts.
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Abbreviations/Glossary

AHD
ARI
ARR
BGL
BoM

City

DN
HGL
HL
IFD

33|
10

Lot 27
Lot 58
Lot 59
Lot 60
LWMS

I/s

mm/hr

NGL

oDP

RC

Australian Height Datum
Average Recurrence Interval
Australian Rainfall and Runoff
Below Ground Level

Bureau of Meteorology

City of Armadale

coefficient of run-off

Nominal Diameter

Hydraulic Grade Line
Hydraulic Level in m AHD
Frequency-Duration design rainfall intensity co-efficient

Rainfall intensity in mm/hour, for an ARI 10 year storm event of 33 minutes
duration

Lot 27 Westfield Road, Camillo

Lot 58 Centre Road, Camillo

Lot 59 Centre Road, Camillo

Lot 60 Centre Road, Camillo

Local Water Management Strategy
Litres per sec

metres

millimetres per hour

Natural Ground Level

The open discharge pit located east of Railway Avenue’s intersection with
Hemingway Drive, where the Water Corporation’s Rising Main and the City’s
DN1500RC discharge into.

Peak flow occurring at catchment t, in I/s

Reinforced Concrete pipe
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RCBC
Rising Main
RL

Seville
TPS4

te

TWL

WCWMD

Reinforced Concrete Box Culvert

Water Corporation’s DN525 Steel Drainage Rising Main
Reduced Level

Seville Corporation Pty Ltd

The City of Armadale’s Town Planning Scheme No 4
Time of concentration in minutes

Top Water Level

Water Corporation’s Westfield Main Drain 61201
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1. Introduction

1.1 Authority
Civil Technology has been engaged by Seville to prepare a LWMS for the proposed development of:

e Lot 27 Westfield Road, Camillo (Lot 27), and
e Lot 60 Centre Road, Camillo (Lot 60).

These existing super lots are contained within a Structure Plan, prepared by RPS Australia East Pty
Ltd, over Development Area 9 of the City’s TPS 4. Lots 58 & 59 Centre Road, Camillo, owned by
others, also fall within the Structure Plan area. Collectively, these 4 lots will be referred to in this
LWMS as either the “site” or the “Structure Plan” depending on context.

Refer to Figure 1 for the location and extent of the Structure Plan area.

Following a review by the City of the Structure Plan lodged in December 2014, by way of a letter
dated 20 April 2015 (Ref: SP/DA/9) the City specifically requested that a LWMS be prepared. Refer
to Appendix 3; Correspondence 1.

1.2 Site Bounds

The Structure Plan covers an infill area between Camillo and Kelmscott, bounded by Railway Avenue
and an active rail reserve to the east, which are adjacent to, and parallel with Albany Highway, as it
passes through Kelmscott. To the north is Centre Road, and Westfield Road forms the southern
bound. Urban development abuts the western boundary and southern boundary of Lot 27. John
Wallaston Anglican Community School abuts the western boundary of Lot 58.

2. Proposed Development

The Structure Plan area is coded under TPS 4 Residential R15/40 and falls with Development Area 9.
The ultimate development of the Structure Plan area would most likely consist of Grouped and/or
Multiple Dwellings in accordance with the R40 Code, consistent with Seville’s proposal for Lots 27
and 60, refer Figures 2 & 3 respectively for the preliminary layouts for the development of Lots 27 &
60.

3. Design Principles and Constraints

The guiding design principles within this LWMS are, as part of the development of the Structure Plan
area recognition of:

e The context of the Structure Plan’s position within the WCWMD catchment, which is a
pumped system discharging stormwater through:

A firstly, a DN750RC culvert under Railway Avenue;
A secondly, a 1200RCBC under the existing railway line;
A thirdly, a DN9OORC culvert under Albany Highway; and

Civil Technology for Seville Corporation Job No 833 Page 6



LWMS: Development Area 9, City of Armadale

A thereafter, an open drain which reports to the Canning River.

e The fact that the Structure Plan area is an infill development bounded by developed land;

e The existing clay subgrade soils comprising the land from and the response to imposed
subsoil infiltrated water loading;

e Sustainable best practice in urban water sensitive design;

e Maintenance of appropriate structural integrity in any development that will occur close to
the boundary of existing developed areas; and,

e Proper public utility and amenity in the proposed stormwater infrastructure and related
earthworks.

Calculations contained in this LWMS with respect to stormwater generation for the whole of the
Structure Plan area will be based on an extrapolation of the known proposed layout for Lot 27;
namely the densest likely development. This approach will allow a conservative calculation of
equivalent impermeable area applicable to development of the whole of the Structure Plan area.

4.0 Pre-Development Conditions

4.0.1 Site Geotechnical Investigation

Galt Geotechnics investigated the ground conditions of Lots 27 & 60 in April and September 2014,
respectively. Both of these existing lots comprised soft clays and were accorded P Classifications
under AS2970.

Galt Geotechnics has stated the clayey subgrade found on these lots has low permeability.

Galt Geotechnics reports were lodged with the City via email on Thursday, 25 June 2015, and should
be referred to for detail.

Whilst no detailed geotechnical investigation has been undertaken by Galt for Lots 58 & 59, it will be
taken that for the purposes of preparation of this LWMS, that the worst case requirement stipulated
by Galt that 1200mm of compacted inert granular fill is needed to be placed above the clayey soils
will be assumed to be required for Lots 58 & 59 until such future geotechnical investigation
recommends otherwise.

4.0.2 Acid Sulphate Soils

Galt Geotechnics has alluded to the possibility of being present on Lots 27 & 60, refer lodged report.
Further opinion sought by the author of this report from Ms Gina Pemberton, of Ace Environmental
a locally based acid sulphate soils expert, informs that acid sulphate soils would likely only be
present in excavations conducted at a depth of more than 3m BGL in the subject location.

4.0.3 Site Morphology

The site in general grades from both north and south towards the centrally located Hemingway Drive
forming localised depressions due to existing development levels at the boundaries of this site. The
site’s NGLs and averaged grades are shown in Table 1:
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Table 1
Lot Highest Level (RL m AHD) | Lowest Level (RL m AHD) | Calculated Average Grade
27 26 21 1.1%
60 24 21 0.9%
59 24 21 0.9%
58 24 21 0.8%
4.0.4 Existing Uses

The Structure Plan area has been mostly cleared of natural vegetation and is likely to have at some
earlier stage had rural usage; as such the land is currently primarily comprised of grassed open
paddock.

Existing buildings:

e Lots 58 & 59, together, have a single residence on them.
e Lot 60 has a church; and
e Lot 27 had a single residence, now demolished.

Refer Figure 4 for an aerial view of the site.

Through the centre of the Structure Plan area is an unconstructed portion of Hemingway Drive. Part
of Lot 60 will be given up by Seville as a widening for Hemingway Drive road reserve and to provide
for its ultimate connection to Railway Avenue. The remaining portion of Hemingway Drive road
reserve will be required to be given up by the owners of Lots 58 & 59 Centre Road at the time of
development of these lots.

4.1 Drainage Infrastructure

4.1.1 Historical

In earlier times, there was an agricultural type drainage pathway dividing what is now the Structure
Plan area. This drain was located along the alignment of what Hemingway Drive, within a Drain
Reserve; refer Figures 5 & 6. Surface water flows off the agricultural area (which appears to been a
natural lowland similar in size to Wright Lake located to the north of Lake Road), would have flowed
towards this drain, thus making agricultural use of what would otherwise been a dampland possible.
This drain flowed eastwards towards the Canning River, prior to being made redundant by:

e the residential development occurring to the west (which incorporated the construction of
the Water Corporation’s WCWMD aa a replacement drainage system for the dampland);
and,

e being severed by construction of roads and rail line.

As such, neither the agricultural drain or the reserve now exist.

4.1.2 Water Corporation’s Drainage Infrastructure
The site is located within, and at the eastern boundary of, the WCWMD catchment, refer Figure 7.
Within this catchment the Water Corporation has three interconnected compensating basins:

e Hemingway North Drainage Basin TWL 18.6m AHD;
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e Hemingway South Drainage Basin TWL 18.6m AHD; and
e Merlin Drainage Basin TWL 20.70m AHD.

Refer to Figure 8 for their relationship to the site.

The Water Corporation has, as part of the existing development to the west of the Structure Plan
area installed a DN525 Steel Drainage Rising Main (Rising Main) along the Hemingway Drive reserve
alignment, where the drainage reserve once existed; discharging to the existing ODP; refer Figure 4.

In accordance with information supplied to the author of this report by the Water Corporation, the
Hemingway South Drainage Basin is equipped with two Flygt submersible drainage pumps with a
combined duty of 320 I/sec @ 4.3m head under normal operation; refer Figures 9 & 10. These
pumps discharge pump stormwater via a DN525 steel rising main, located in Hemingway Drive, into
the ODP, refer Figure 4.

From the ODP, stormwater is conveyed under the rail line through a 1200 x 1200 RCBC and then
under Albany Highway via a DN 900 RC pipe ultimately flowing eastwards towards the Canning River.

Importantly, prior to stormwater entering the Canning River it is conveyed by a 250m vegetated
open drainage channel allowing, to some degree, nutrient stripping.

4.1.3 City of Armadale Drainage Infrastructure

The residential development area located to the southwest of the Structure Plan area is presently
serviced by City’s reticulated subsoil/street drainage, which ultimately discharges into the
WCWMD’s interconnected Hemingway North and South Basins.

The area to the south of the Structure Plan area and south of Westfield Road, is presently serviced
by the City’s reticulated subsoil/street drainage system, which at the downstream extent comprises
a DN1500RC piped drain that discharges into the ODP i.e. at the same point as the Water
Corporation’s WCWMD system, at an invert level of RL 20.04m AHD; refer Figure 11.

Pre-development capacity of DN1500 Main Drain in Railway Avenue
A review of the peak stormwater flow rate that is likely to be carried within the City’s DN1500RC
drain located in Railway Avenue has been undertaken. The hydraulic analysis has been based on:

e Anadequate local reticulated drainage system being connected to the DN1500RC;

e The sub catchments as depicted in Figure 11;

e Run-off allowances likely from lots, verges, roads, open areas, and the existing carpark
improvements located in the rail reserve area.

e Calculated sub catchment areas the flow from which reports to the DN1500RC, based on
impermeable area types as shown in Table 2 below

e An ARl of 1in 10 years; ARR rational method; BoM IFD; and,

e That the street gully intake system linked to the piped drain system is limited to the 1 in 10
year event.
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Table 2

Impermeable Area Types

Lots (m?)! Roads/Paths (m?)' | Verge/POS (m?)*
Run-off Coefficient | 0.35 0.9 0.3
Subcatchment
A 5466 597 616
B 9110 597 616
C 9110 995 1026
D 5466 597 616
E 9981 1379 1526
F 67414 6062 5078
G 7150 1249 1574
H 7440 3621 4787
| 800 1707 2440
J 17938 3137 5103
J1 1700 2064
K 6528 3508 5936
L 546 48
M 1049 2396
N 752 1717
(0] 4554 10396

'The areas stated above have been obtained by measurements taken off the City’s website;
via link to the GIS “Online Mapping” system.

The calculations of the likely flow rate in the City’s DN 1500 RC drain pipe for the predevelopment
scenario are presented in Excel format as Analysis 1; Appendix 2.

These calculations show that for the predevelopment situation:

a) During an ARI 5 year event, the estimated peak flow in the City’s DN1500RC pipe is 1380 I/s;

b) The optimum discharge capacity of a DN1500RC pipe at the existing grade of 1:289 is 5127
I/s.

c) The depth of flow in the DN1500 during the 1 in 10 year event is estimated to be 540mm.
That is, in the opinion of the author, the DN1500RC is manifestly oversized and there is a
large extent of redundancy in this pipe; and

d) The level of the water flow’s free surface at the ODP is RL 20.58m AHD; given the invert of
this pipe being at RL 20.04m AHD.

The analysis has allowed for the upgrading of DN150 and DN225 pipes which are currently located at
the uppermost extents of the catchment, refer Figure 11, which in the author’s opinion are
somewhat undersized. Consequently, should the upstream pipes be upgraded, the calculation
remains relevant and presently conservative.

The analysis has been carried through to the DN90OORC under Albany Highway, the smallest
downstream pipe. Over and above the flow generated the existing extent of urban development
discharging into the DN1500RC, the DN9OORC also receives 320 I/s of flow from the Water
Corporation’s basin pumps and about 90 I/s of flow from the Railway Avenue portion of road north
of the ODP to give an estimated cumulative total flow in the DN9OORC of 1710 I/s. The flow capacity
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of a DN9OORC pipe at the existing grade of 1:130 is 1955 I/s. The depth of flow in the DN90OORC is
estimated to be 662mm which, expressed as a percentage, equates to 87% of its capacity of a full
flow at grade and without surcharge head. Again, as with the DN1500RC, there is redundancy in the
DN90O0RC culvert under Albany Highway. It should also be noted that the calculations are reasonably
conservative in as much that the calculation assumes that both the Water Corporation’s basin
pumps are in full operation and pumping 320 I/s, at the time of peak flow in the DN1500 pipe of 22
minutes.

4.3 Surface Water Quality

No creeks or open drains traverse the Structure Plan area and no public roads shed runoff into the
area. Present land uses appear to be mainly redundant broad acre farm land. As mentioned above
there are existing buildings. Together with associated hardstand areas, these comprise hard
surfaces of about 1500m? in area which appear to discharge stormwater onto the grassland area.

Stormwater run-off quality therefore can only be that of a typical grassland area. No stock (from
which excreted fecal matter would add nutrients to surface water) appears to be present on the site.
Therefore, present nutrient loads would likely be low.

4.4 Groundwater

The Water Corporation’s Hemingway North and South Drainage Basins with TWLs of RL 18.70m AHD
to the west, and the Canning River a short distance to the east suppress, and control, ground water
levels in the WCWMD catchment area. The existing lowest NGLs within the Structure Plan area are
in the vicinity of RL 21m AHD.

The City’s reticulated drainage in the existing urban development immediately west of Lot 27 has
subsoil drainage, which again suppress ground water levels to below RL 21m AHD.

Galt Geotechnics test pitted 6 holes within Lot 60. In four of these holes groundwater was not
observed and in two holes ground water was observed at 0.7-0.8m BGL, however this water was
perched above a laterite stratum at which excavator refusal was experienced. It is worth noting that
Galt Geotechnic’s field investigations were conducted on 21 August 2014, i.e. at the completion of
winter that year.

5.0 Water Corporation’s Pre-development Run-off Allowance.

The Water Corporation’s mandate within the WCWMD catchment boundary is to reduce the
likelihood of damage to property through flooding by providing:

Suitably sized drainage basins;

Suitably sized and maintained drainage pumps and rising main; and

Stormwater inflow management, including development control of stormwater run-off to its
drainage basins.

Iltems 1 and 2 have no nexus with proposed development within the Structure Plan. However it is
within the power of the Water Corporation to restrict the quantum of run-off from the development
in accordance with Item 3 above to meet the pre-development level. As such, the Water
Corporation has limited the surface water run-off from the Structure Plan area to its drainage basins,
by stipulating that run-off from the fully developed Structure Plan area to that of an equivalent run-
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off that might be expected from a pre-developed area; with a run-off coefficient of 20% during an
ARI 10 year storm event. Refer Water Corporation’s email in the attached Correspondence 2;
Appendix 3.

6.0 PostDevelopment

6.1 General

Galt Geotechnics recommends that to alter the AS 2970 classification of the site from P to §, it
would be required to place a minimum thickness of 800mm of compacted inert granular fill above
the clayey soils (in Lot 27) and minimum thickness of 1200mm of compacted inert granular fill above
the clayey soils (in Lot 60).

One consequence of the recommendation for the placement 800mm to 1200mm of granular fill
means that excavation of soil for the purposes of installing piped drainage and other underground
utility services for the development of the site are likely to occur within the imported sand fill
condition rather than within the existing clay condition. As such, it is highly unlikely that acid
sulphate soil conditions to be encountered during service trenching operations.

The engineers for Lots 27 and 60, McDowell Affleck, also recommend that the clay substratum be
contoured with imported clay for the purposes of directing infiltrated water to subsoil drainage.

6.2 Groundwater

The proposed earthworks, entailing subgrade clay recontouring, imported granular fill to between
0.8-1.2m above the NGL and subsoil drains being located at the current clay stratum level will not
vary peak groundwater levels from conditions existent.

By way of further explanation, the impermeable subgrade layer, identified by Galt Geotechnics as
primarily high in clay sized particle content, will be re-contoured as part of the proposed earthworks,
which will direct infiltrated water from the imported granular fill, to subsoil drainage which will
prevent subsurface groundwater ponding between the existing clay fraction and the sand fill fraction
and prevent ground water level rise. The subsoil drainage flow will ultimately report to the Water
Corporation’s Hemingway Drive basins, through proposed drainage works. Refer Figure 12.

It should be noted there will be, during storm events, a substantial time separation, and thus
attenuation, between the surface water generation and subsoil water arriving at the Water
Corporation existing drainage basins located in Hemingway Drive. Thus there is minimal
consequence to the rate of stormwater flow that is permitted by the Water Corporation to discharge
into those basins.

6.2.1 Soil Infiltrated Stormwater Management

Specifically for Lot 27, in order to retain the required inert imported granular height, there will be a
retaining wall constructed on the western boundary which abuts several small residential sized
neighbouring lots. It is therefore important to ensure that infiltrated water from the development is
not impounded by the retaining wall structure. As such, along the retained heel of the retaining
wall, there will be subsoil drainage installed as relief against impounding, using a slotted PVC pipe at
a minimum DN150 size for ease of long term maintenance. The DN150 pipe would be embedded in
an engineered filter; details of which would be provided at the detailed engineering stage.
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Subsoil water run-off from the Structure Plan area will report to the Water Corporation’s
Hemingway Drive basins, facilities which will provide settling for particulate matter carried by the
piped drainage system.

Adopting Galt Geotechnic’s assumed infiltration rate through the granular fill fraction of 3m/day and
allowing an assumed minimum 15m distance between compensating basins located centrally to the
long axis of each existing lot as a development site (i.e. within common property open space areas)
and the subsoil drainage at the heel of the western retaining walls, infiltrated water would not
report to the Water Corporation’s Hemingway Drive compensating basins, as an attenuated
hydrograph, until at least 5 days after the associated storm had passed.

6.3 Water Sustainability

6.3.1 Water Conservation

The owners of Lot 27 and Lot 60, as developers of a unit site development, are in a position to
optimise the utility of water coupled with future unit occupants’ amenity, particularly in the design
of uniform landscaping. Further, through the selection of water efficient water appliances to the
proposed units, which should include water saving shower heads, taps and toilets and perhaps
pressure reduction at the meter, reticulated potable water delivery pressure allowing, thus reducing
potable water usage.

Grassed and landscaped areas will be designed and installed with water conservative native species,
mixed with paved, shaded (treed and shade clothed) areas and by the supply of drip irrigation to
garden bed areas. Guidance for these initiatives is presented below.

Internal water usage
Indicative comparative house water usages for appliances, complied by the Domestic Water Use
Study (Water Corporation, 2003) are tabulated in Table 3 below.

Table 3
No Appliance | Type of Appliance Assumption Water Water
Consumption Saving
(kL/year) (kL/year)
1 Conventional shower head One 7.5 minute 99
Shower —
Head shower per person
AAA rated shower head per day 77 22
2 Conventional single flush toilet | Three flushes per 48
Flushing person per day -
Dual flush toilet 31 18
3 Washing Conventional top loader One load per 53 —
Machine household per day
AAAA rated front loader 15 38
Taps used in the home is
Water Saving used via taps 16 16
Conventional Devices 232 _
Total . .
Water Saving Devices 138 94
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External water usage

The average home in Perth uses 707 |/day or 260 kl/year on gardens, equating to 56% of lot water
consumption (Water Corporation, 2003). To reduce this average consumption the Water
Corporation's Waterwise Display Village programme recommends water saving techniques such as:

e Soils can be improved with soil conditioner to a minimum depth of 150mm where turf is
to be planted and a minimum depth of 300mm for garden beds.

e Irrigation systems shall be designed and installed according to best water efficient
practices. The controller must be able to irrigate different zones with different irrigation
rates. Emitters must disperse coarse droplets or be subterranean.

e The adoption of xeriscaped communal gardens where garden beds are landscaped using
water wise plants, which are local native species from similar climates.

e Turf species should be a genotype endorsed by the UWA Turf Industries Research
Steering Committee (e.g. Couch grass Cynodon dactylon).

e Garden beds are to be mulched to 75mm.

Using water saving techniques such as those detailed above could reduce reticulated water usage by
between 40% and 50% i.e. a decrease in consumption from 260 kl/year/average home to 115
kl/year/average home. Whilst these figures relate to the average home, it is not suggested that
water savings of a similar magnitude could be achieved in a unit development but the water saving
techniques listed should nonetheless be used where appropriate to reduce reliance on the
reticulated water network as much as possible.

6.4 Surface Water Quality Management
It is proposed that surface water quality will have pass through three levels of treatment prior to
reaching the Canning River:

e Compensating basins located within public or private open space (common property)
areas and soak wells will be incorporated into the drainage systems of the development
so as to retain first flush stormwater run-off on site;

e The WCWMD Hemingway North Basin acts as a sediment settlement basin prior to
entering the Hemingway South Basin where final pump out occurs, and only in the
highest stormwater events;

e Pumped stormwater discharge from the WCWMD Hemingway South Basin flows
through approximately 250m of open drain prior to entering the Canning River.

The passive treatments referred to above lower the sediment and nutrient loading of stormwater
run-off from site entering the Canning River.

Surface applied nutrient load agents such as the use of fertilisers need to be controlled by the
education of residents. Further, an appropriate selection of open area and compensating basin
vegetation by the developers’ landscapers will further assist in the take up of nutrients before
stormwater exits the site. The Structure Plan area will, in all likelihood, predominantly become a
unit site development whereby there will be ample opportunity for the strata body corporate to
engage in a routine of appropriate education of residents as to the proper use of fertilisers.
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6.5 Waste Water Management

As an infill urban development, the Structure Plan area is surrounded by, and connected with,
reticulated sewer, refer Figure 13. Accordingly, residential dwellings within the development will be
connected to the sewer as a requirement of the City’s Development Approval.

7.0 Water Corporation’s Limitation to Stormwater Runoff

7.1 Pre-Development Stormwater Run-off Limits

Without loss of generality and in consideration of the small, long, thin catchments that will be
generated by a staged development of each superlot located within the Structure Plan area, the
time of concentration (t.) for Lot 27 in the Pre-Development state has been applied to determine a
common ARI 10 year event storm intensity (l,o) for each existing superlot. The calculated t, in
accordance the Kinetic Wave Equation (ARR), is 33 mins.

The BoM rainfall IFD data for Camillo, indicates an 33'10 of 44mm/hr; refer Figure 14. Using the ARR
Rational Method with a run-off coefficient of 0.2 (20%) the pre-development peak flow (Q) for each
super lot’s catchment is limited to the results set out in Table 4 below:

Table 4
Lot 27 Lot58 | Lot59 | Lot60 | Total
Land Area A(Ha) 2.2 2.2 2.1 1.4 7.9
Water Corporation’s Limit to Peak Flow Q (I/s)* 54 54 51 34 193
Q=2.78xclA

Q = Peak flow in I/s
c= coefficient of run-off (required by the Water Corporation to be 0.2).
1= 31, which is 44mm/hr

A= lot area in Ha

8.0 Water Management Strategy Options

The key to any strategy adopted for adequate stormwater management within the Structure Plan
area is to manage the stormwater run-off hydrographs so that, neither Water Corporation’s nor the
City’s receiving infrastructure’s capacities are exceeded, at the risk levels applicable to ARls, so that
flooding does not result.

The flow rates and surplus receiving capacities of existing infrastructure have been outlined in
Section 4.1 above.

In this LWMS, options will be analysed in the context that the only preliminary lot layout that exists
is for Lot 27 and a conservative approach will be adopted by using this reasonably advanced layout
as being a reasonable base model for the likely development form that will occur in the balance of
the Structure Plan area. As such, options analysed in this LWMS demonstrate generic solutions as to
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viability only and that final development layouts and site levels will eventually dictate the final
solution to water management for the Structure Plan area.

Base Option 1: This option is available to the whole of the Structure Plan area and is centred
around the use of discrete stormwater compensating basins being located on each development
site, either within public open space areas (for green title type subdivision) or within private open
space common property areas (for strata title type subdivision). Through soakwells and
compensating basins located within each super lot as they are developed, the stormwater run-off
hydrograph will by attenuated so as to achieve a run-off equivalent to 20% pre-development rate,
the attenuated flow being directed to the WCWMR drainage basins. The compensated stormwater
flows will report, either directly or indirectly, to the existing WCWMD drainage basins.

It has already been established that subsoil drainage is a necessary requirement for the Structure
Plan area. Subsoil drainage invert levels, located just above the clay subgrade, taken together with
the likely final height of the clay fraction compared to existing discharge points, dictate that flow
from this form of drainage can only report to the WCWMD drainage basins unless a small pump
system is used to send the subsoil drain water to the ODP in lieu of the Water Corporations basin
located to the west (which is not recommended due to cost issues). It has also been demonstrated
that this flow will not affect the run-off limitation imposed by the Water Corporation, due to
attenuation being created by the time lag in which subsoils water pass slowly but steadily through
the imported fill fraction. Refer Figure 12 for a schematic representation of the proposed subsoil
drainage routes.

Option 2: Due to existing elevation constraints, this option is likely to be viably engaged only in the
the case of development of existing Lots 27 & 60. This option consists of, in lieu of directing
compensated stormwater flow from Lots 27 and 60 westward towards the WCWMD basins,
directing the compensated flow eastward straight to the City’s drainage system located in Railway
Avenue.

As has been mentioned above under Base Option 1 above, subsoil drainage water must report to,
either directly or indirectly, to the existing WCWMD drainage basins unless a pumps system is used.

8.1 Options Analyses

8.1.1 Post Development Parameters and Assumptions

To date, only Lot 27 has had a preliminary development layout drawn up with any degree of
development footprint detail. Since Lot 27 takes full advantage of its zoning in terms of allowable
dwelling units per land area, Lot 27 is deemed by the author to be a conservative layout in terms of
determination of a suitable stormwater run-off co-efficient to apply to the whole of the Structure
Plan area.

The equivalent impervious area parameters for Lot 27 are shown in Table 5 below:

Table 5
Surface Type Run-off Area Equivalent
Coefficient (Ha) Impervious Area
(Ha)
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Covered Car park 0.95 0.224 0.213
Unit Roof 0.95 0.606 0.576
Footpath 0.85 0.445 0.378
Asphalt minus covered car park 0.90 0.471 0.424
Grassed area minus basin 0.30 0.455 0.126
Totals 2.200 1.73

Accordingly, on the basis of the above figures, the ratio of post-development equivalent impervious
area to the area for Lot 27 is 0.78 (1.73/2.2). This ratio can then be applied to each individual super
lot area in the Structure Plan to provide estimated equivalent impermeable areas as are shown in
Table 6 below:

Table 6
Lot 27 Lot 58 Lot 59 Lot 60 Total
Land Area (Ha) 2.2 2.2 2.1 1.4 7.9
Equivalent Impervious Area (Ha) 1.7 1.7 1.6 11 6.1

8.1.2 Base Option 1: By way of soakage wells and compensating basins located within each
development site, attenuate the stormwater run-off hydrograph so as to achieve a run-off
of 20% pre-development reporting to the WCWMD drainage basins;

Again, only Lot 27 is analysed as it is deemed conservative for application to the other lots within the
Structure Plan area. A cascading compensating basin model has been developed that determines
compensating basin sizes for the purposes of restricting off-site run-off to within the Water
Corporation’s run-off flow rate limitations as detailed in Table 4 above. Specifically for Lot 27, this
has been estimated to be 54 |/s. The modelling undertaken has determined that to limit off-site run-
off flows to 54 |/s, three compensating basins of total volume 413m*® would be required,
corresponding to a total basin area of 880m” or 4% of Lot 27’s total area.

By extension, each lot would be required to make available compensating basin areas as shown in
Table 7 below:

Table 7
Lot Land Area (Ha) Total Basin Area
(m?)
Lot 27 2.2 880
Lot 58 2.2 880
Lot 59 2.1 840
Lot 60 1.4 560

The compensating basin areas are based on dry 900mm deep basins with 1:6 side slopes. These
figures were developed on the basis of having 3 cascading basins roughly equally separated per
super lot located in grassed open space areas.
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At detailed engineering stage, the exact compensation basin requirements would need to be
determined within the space available within the respective development design layouts.

This option is effectively the only option for Lots 58 and 59 Centre Road.

8.1.3 Option 2: Discharge compensated stormwater run-off directly to the City’s drainage
system in Railway Avenue.

A flow-to-flow confluence of the City’s DN1500RC and the compensated stormwater from Lot 27 via
a piped connection to the City’s DN1500RC or direct to the ODP, a downstream HL of 20.58m AHD is
available, refer above in Section 4.1.2. This represents the downstream level of flow contained in
the DN1500RC pipe at peak flow for the 1 in 10 year event, based on the calculated t. across the
catchment allowing for flow time across surfaces and through the piped system).

Assuming the minimum proposed level in Lot 27 is RL 22m AHD and allowing for a compensating
basin freeboard depth of 300mm, an upstream HL of RL 21.7m AHD is available. Given a pipe length
of say 40m (i.e. taken from a downstream compensating basin located in Lot 27 across to the
DN1500 or the ODP), the available HGL for that pipe would be about 1:35.

Using the Colebrook White pipe flow formula, with a roughness coefficient of 0.6mm being applied
(i.e. typical for a RC pipe), Table 8 below sets out the flow capacities for various pipe sizes at various
HGL'’s as specified in the table.

Table 8

Diameter (mm) Full Pipe Flow @ 1:35 (I/s)
225 90
300 185
375 340

Diameter (mm) Full Pipe Flow @ 1:100 (I/s)
225 54
300 115
375 195

Diameter (mm) Full Pipe Flow @ 1:200 (I/s)
225 36
300 77
375 140

Table 8 above demonstrates is that there is a multitude of possible pipe connection options that can
be considered at detailed engineering design stage. One option available to employ is to construct a
DN225 installed at 1:100 allowing for a discharge of 54 I/s. Such a flow would result in the ARI 5 year
event being adequately managed if compensating basins of the size determined in Base Option 1
were constructed.

In reality there are several options for piping across Railway Avenue to the ODP:

e Directional drill from Lot 27 and 60 to the ODP, or the City’s DN1500RC; or
o  With the permission of the Water Corporation discharge into the existing DN750RC via a
connection on the western side of Railway Avenue.

Civil Technology for Seville Corporation Job No 833 Page 18



LWMS: Development Area 9, City of Armadale

It must be noted that for the ARI 10 year event, the cascading basins have t. of 145 minutes. At that
t., the flow in the DN1500RC will be only 288 I/s with a resultant depth of flow of 379mm.

Simply put, there is abundant redundant flow capacity within the City’s DN1500RC pipe located in
Railway Avenue by which a connection from Lot 27 (at a conservative RL 20.58m AHD or above) can
take advantage.

Unfortunately, the elevation of the redundant capacity in within the City’s DN1500RC pipe located in
Railway Avenue would be too high for use for the drainage of the lower extents of Lots 58 and 59.

8.2 Recommended Action

In respect of the development of Lots 58 and 59, a series of small compensating basins should be
provided (located within open space areas set aside within those lots) for the purposes of flow rate
attenuation and nutrient stripping. Connection of overflow from these basins and subsoil drainage
can be made the Water Corporation’s basins located in Hemingway Drive provided that the peak
flow rate is, by way of the compensating basins, attenuated down to a peak flow rate of 54 |/sec for
the Lot 58 area and to 51 I/sec for the Lot 59 area. Due to the level of Lots 58 and 59 and their
proximity to the Water Corporation’s basins located in Hemingway Drive, connection to those basins
would not be difficult.

In respect of Lots 27 & 60, a series of small compensating basins should be provided (located within
open space areas set aside within the development of those lots) for the purposes of flow rate
attenuation and nutrient stripping. Connection of overflow from these basins can be made to either
the Water Corporation’s basins located in Hemingway Drive or to the City’s DN1500RC pipe or the
ODP located within the adjacent Railway Avenue reserve. Due to an abundance of spare flow
capacity in the City’s DN1500RC pipe located in Railway Avenue, directing stormwater flows from Lot
27 & 60 to that drain system is likely to be the better option as it is a short, more direct discharge
route. Further, the abundant spare flow capacity in the DN1500 RC pipe and the ODP will enable
reduction the volume of compensation required to be set up within the development of Lots 27 and
60. Due to level constraints, subsoil drainage should be directly or indirectly connected to the
WCWMD drainage basins or otherwise securely pumped to the City’s DN1500RC or the ODP. Due to
low peak (but steady) flow rates that can be expected to pass through the subsoil system, an indirect
connection to the Water Corporation’s basins can be made by way of a simple connection into the
City’s local street drainage system located on Hemingway Drive at the intersection of Ivanhoe Way.

9.0 Conclusions

It has been demonstrated by way of an analysis of existing infrastructure using credible and
conservative data analysis as set out in this LWMS that there will be no negative impact on existing
private and public assets (including water infrastructure) and the receiving environment as a result
for residential development of the Structure Plan area to a density at the R40 code provided that the
detailed drainage design incorporated into the proposed development adopts the limitations
imposed by the Water Corporation, adopts the recommended actions stated above and engages the
urban drainage design principles contained in the ARR.
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Further, pre-development groundwater conditions will be maintained unaltered as a consequence of
the proposed development due to:

e the fact that there will be no change to existing drainage infrastructure, both of Water
Corporation and of the City, which currently control groundwater levels;

e the earthworks for the development will direct localised infiltrated groundwater to
proposed subsoil drains above the contoured clay substratum, which will report to the
Water Corporation’s compensating basins.

It follows that this LWMS should be adopted by the City so as to form part of or, at least, guide the
Structure Plan.

This LWMS has been prepared by:

Kevin Lilly
BE (Hons) MIEAust

This LWMS has been reviewed and approved for issue by:

lan McKellar
Project Manager
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10.0 Appendix 1

List of Figures

Figure 1 Proposed Structure Plan Area over Lots 27, 58, 59 & 60
Figure 2 Preliminary Layout for Lot 27 Aerial Photograph of Lots 27, 58, 59 & 60
Figure 3 Preliminary Layout for Lot 60
Water Corporation Westfield Main Drain 61201 Drainage Catchment
Figure 4 Aerial Photograph of Structure Plan area Water Corporation Westfield Main Drain
61201 Drainage Infrastructure
Figure 5 Early title plan showing Drainage Reserve City of Armadale Drainage Reticulation
Figure6 Early Aerial photograph showing old drain
Preliminary Layout for Lot 27 Westfield Road, Camillo
Figure 7 WCWMD Catchment area
Design Rainfall Intensity Chart: Camillo (Produced from BOM Website)
Figure 8 WCWMD Compensating Basins in Camillo
Typical Subsoil Drainage Lots60 Centre Road & Lot 27 Westfield Road, Camillo
Figure 9 WCWMD Compensating Basin Pumps GA
Schematic Hydrograph for Out-of-Catchment Disposal
Figure 10 WCWMD Basin Pumps System Curve and Characteristics
Figure 11 City’s Drainage connected to DN1500RC pipe in Railway Avenue
Figure 11A | DN1500RC catchment
Figure 12 Schematic of proposed subsoil drainage
Figure 13 Water Corporation Sewerage surrounding Structure Plan area
Figure 14 Design Rainfall Intensity: Camillo
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LWMS: Development Area 9, City of Armadale

11.0 Appendix 2

List of Analyses

Analysis 1

Capacity of City’s DN1500RC pipe in Railway Avenue Pre-development

Analysis 2

Cascading Basins Modelling - Lot 27

Civil Technology for Seville Corporation Job No 833
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LWMS: Development Area 9, City of Armadale

12.0 Appendix 3

Correspondence

Correspondence 1 City’s letter Ref: SP/DA/9 Structure Plan 20 April 2015
Correspondence 2 Water Corporation’s email re Structure Plan area run-off limitation

Civil Technology for Seville Corporation Job No 833 Page 23




Correspondence 1



The City's Technical Services have advised that a LWMS is required in accordance with the
above planning framework. This LWMS is to be prepared by a suitably qualified
hydralogist/drainage engineer to inform the assessment of this structure plan (ie. prior to any
advertising). Tt is noted that preparation of an LWMS generally requires a period of
groundwater monitoring, which will significantly delay the assessment timeframes of this
Structure Plan.

The City's Technical Services have also advised that a Traffic Impact Assessment is also
required to be prepared by a suitable qualified traffic engineer as part of the assessmenl of this
structure plan (i.e. prior to any advertising) The Traffic Impact Assessment is to include the
City’s current dala (traffic counts), rvailable from Technical Services and an assessment of
traffic safety and circulation.

Given the above advice, and the apparent absence of any engineering input into the Structure
Plan, the City’s Planning Services are reluctant to progress this Strueture Plan to public
advertising,

However, prior to determining its course of action, the City wishes to give RPS Australia East
Pty Ltd the opportunity to respond to the City's issues outlined above. In particular, the City
wishes to confirm whether RPS Australia East Pty Litd has any information from suitably
qualified engineering consultanis to inform the Structure Plan design, and to address the

above issues,

While the City wishes to see planning and development of this precinct progress, it must
ensure thal planning and development progresses in & manner that addresses traffic and
drainage issues of this site, and does not determinately affect future development or existing

development on edjoining land,
We trust that this correspondence clarifies the City's position. However, should you have

questions in relation to the above, please contact the City’s A/Manager Statutory Planning Mr
Paul Rosser on (0R) 9399 0139 or Strategic Planning Officer Mr Alex VanderPlas on (08)

0330 0RO2.

Yours sincerely

et

AEXECUTIVE MANAGER PLANMNING SERVICES



Correspondence 2

From: Wayne Smith [mailto:Wayne.Smith@watercorporation.com.au]
Sent: Tuesday, 23 June 2015 8:48 AM

To: Ian McKellar

Cc: Kevin Lilly (kevin@civiltech.com.au)

Subject: Lot 27 & 60 Hemingway Drive

Hi Ian

I received an e-mail from our drainage engineer in relation to your query, details are
below.

The development may connect to the LA drain in Railway Av, but this should be
discussed with the LA.

If it was not feasible to connect to the LA drain, the WC would consider a limited
connection into the existing open section of the drain in Railway Av, upstream of
the Perth Armadale railway for Lot 27. Similarly a limited connection can be
considered to the Hemingway Drive north Compensating Basin for Lot 60.

If a connection is to be given to the WC main drain (either direct or via LA
drain), the additional runoff (up to a 10 year ARI event) from the development
will be required to be compensated on-site and outflow throttled. For this
purpose, a runoff co-efficient of 20% can be considered as the pre-development
condition (even though no runoff from these lots are currently discharged into
the MD).

Please note that the LA may require a higher level of compensation.
If you have any queries let me know and I will follow up.

Regards

Wayne Smith

Land Servicing Consultant

Water Corporation

Development Services Branch

T: (08) 9420 3369 | F: (08) 9420 3193
629 Newcastle Street, Leederville, WA 6007
PO Box 100, Leederville, WA 6902
www.watercorporation.com.au




