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Item 9.1.1 - Attachment 2

Our Ref: 05/096 MW:dd
Your Ref: A3300; A11548; 18/03/004
MRWA Ref: 01/706-06

2 October 2015

Attention: Brendan Jeans, Senior Planning Officer

Chief Executive Officer
Shire of Chittering

PO Box 70

BINDOON WA 6502

viaemail: chatter@chittering.wa.gov.au

Dear Sir
STRUCTURE PLAN — LOT 2 RESERVE ROAD AND LOT 9001 ROSEWOOD DRIVE, CHITTERING

We refer to the Minutes of the Council Meeting held on 15 July 2015, for Council Resolution 080715
in relation to the Structure Plan for Lot 2 Reserve Road and Lot 9001 Rosewood Drive, Chittering.
The Minutes deferred final consideration of the Structure Plan until the applicant provided
information.

On behalf of our client Riverside Investments (WA) No. 2 Pty Ltd, Taylor Burrell Barnett (TBB) in
collaboration with the project team members 360 Environmental, Riley Consulting and ICS Group, is
pleased to confirm the lodgement of the following information:

a. Amended Bushfire Management Plan as specified by the Shire’s Community Emergency
Services Manager — provided by email by ICS Group to the Shire of Chittering on 10 August
2015 [ICS Group 29-07-15.pdf].

b. A Traffic Impact Statement as required by MRWA — provided by email by TBB on behalf of
Riley Consulting to the Shire of Chittering and MRWA on 26 August and 21 September 2015
[843 V3 Reserve Rd Traffic Report 03-09-2015.pdf];

C. A Local Water Management Strategy — provided by email by 360 Environmental to the
Department of Water and by TBB to the Shire of Chittering on 22 September 2015 [1250BC
Chittering Site LWMS.pdf]; and

d. Minor Amendments to the Structure Plan — in emails dated 18 and 21 September 2015, the
Shire requested the Structure Plan be amended to remove building envelopes from lots zoned
Residential R2, and the removal of Permissible Land Uses from the Notes on the Structure
Plan.

We refer back to the modifications to the Structure Plan that were submitted under cover of a letter
dated 22 May 2015. Overall, those modifications submitted in May aimed to address biodiversity,
fire management and lot layout issues raised during discussions with the Shire and other
stakeholders. We understand that those modifications have been supported by the Shire.

In summary, and based on the discussions with the Shire undertaken in September 2015, the
commentary below is provided in support for the subsequent minor modifications that have been
made in the context of the Shire’s requests and the gazettal of the Planning and Development (Local
Planning Schemes) Regulations 2015.
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Item 9.1.1 - Attachment 2

Residential R2 Lots — removal of building envelopes and inclusion of building exclusion area

The Shire has requested that the Structure Plan omit building envelopes from the Residential R2 lots.
Given the relatively cleared nature of Lot 2 Reserve Road, the Shire has advised it is more supportive
of building exclusion areas.

The Structure Plan has been modified per the Shire’s requests to omit building envelopes for the
Residential R2 lots. The Notation 4 has been updated to refer to building envelopes for the Rural
Conservation lots.

In addition, a building exclusion area is introduced that is 60m in width from the eastern lot
boundary of Lot 2 Reserve Drive, affording additional setbacks to development of the existing Lots
888-895 and 898 Rosewood Drive. This 60m width was the general extent to which indicative
building envelopes were shown previously.

The Structure Plan continues to apply minimum setbacks for Residential R2 lots as per the R-Codes,
being 20m to the primary street, 10m to the secondary street and 10m to other/rear boundaries. In
this respect, the boundary setbacks under the R-Codes would create the ‘building envelope’ for
development to occur within.

Permitted Uses

Based on the release of the Structure Plan Framework, we understand that the structure plan cannot
stipulate land use permissibility. As a result, Notation 13 regarding ‘permitted uses’ has been
removed.

Conclusion

In relation to the Council Resolution, we advise that all items have been addressed as follows:
a. The Bushfire Management Plan has been accepted by the Shire of Chittering;

b. The Traffic Impact Statement has been reviewed by MRWA and they have advised the Shire of
Chittering of no objection on 22 September 2015;

C. The Department of Water has received the LWMS; and
d. The modifications to the Structure Plan have been made in response to the Shire’s requests.

We respectfully request the Shire to consider the enclosed Structure Plan for the October Council
Meeting for recommending approval of the proposed structure plan by the WAPC.

Should you have any questions regarding this submission please do not hesitate to contact the
undersigned or Michael Willcock of this office on (08) 9382 2911 or via email
michael@tbbplanning.com.au.

Yours faithfully
TAYLOR BURRELL BARNETT

qh

SAMANTHA THOMPSON
DIRECTOR

CC:  Stephen Seward — 3rd Wave Capital
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1.0 EXECUTIVE SUMMARY

Riley Consulting has been commissioned through Taylor Burrell Barnett to assess the traffic
issues associated with a proposed development plan for Lot 2 Reserve Road and Lot 9001

Rosewood Drive, Chittering. The analysis undertaken in this report indicates the following:

e The land area considered by this report already has approval to be subdivided to
create 155 residential lots. The development application considered by this report

will create an additional 88 lots resulting in a future subdivision of 243 lots.

e Peak hour traffic demands recorded at Sugargum Drive show existing residential lots
generate 0.48 peak hour movements per lot. On this basis, it is expected that the
proposed subdivision of the subject land could generate an additional 1,100 vehicle

movements per day to the surrounding road network.

e Based on WAPC guidelines, the development application to increase the approved
subdivision by 88 lots would have no material impact. In total the development of

243 lots is also shown to have no material impact.

e Sidra analysis of the Great Northern Highway / Reserve Road existing intersection
shows that Level of Service A is maintained for all movements. Design life
assessment (20 years) indicates that delays to Reserve Road could increase to
result in Level of Service B. This indicates that acceptable operation of the

intersection is maintained in the long term.

e Assessment of the Reserve Road / Great Northern Highway intersection shows that

acceptable levels of visibility are achieved.

e Current planning by MRWA proposes to provide a left turn and right turn lane on the
Great Northern Highway to Reserve Road. The proposed works are expected to
commence in 2016 and once complete will provide access in accordance with

Austroads standards for the proposed development.
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2.0 THE SITE AND SURROUNDING ROAD NETWORK

The site is located to the northern side of the Great Northern Highway at Chittering. Access
to the site is predominantly provided by Reserve Road. The location of the site is shown in

Figure 1.

Figure 1 Site Location

Roads of significance to the development site are considered below.

Great Northern Highway

The Great Northern Highway is a primary regional road under the control of Main Roads
Western Australia (MRWA). It is constructed with a 7m (approximate) carriageway within a
road reservation of 20 metres south of Reserve Road and 40 metres north of Reserve
Road. Traffic data retrieved from the MRWA website shows 3,906 vehicles per day (vpd) to
the north of Muchea East Road (July 2015). The peak period of movement occurs between
3pm and 4pm, with the traditional peaks of 8am-9am and 5pm-6pm passing about 10% less
traffic. The MRWA data is attached as Appendix A.

Discussions with the consultant for Main Roads Western Australia (MRWA) designing the

upgrade to the Great Northern Highway has identified that the intersection of Reserve Road

4
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will be amended to provide a more correct approach for Reserve Road, a left turn
deceleration lane and a right turn deceleration lane on Great Northern Highway. The
proposed works will be designed to current standards and are expected to commence in

mid 2016. Completion of the project should occur by 2018.

Reserve Road

Reserve Road is a local access street and is presently a cul de sac. It provides access to
approximately 11 existing developed lots. It is constructed with a standard 7m carriageway
within a 20m road reservation. Its intersection with the Great Northern Highway is provided
with a 60 metre left turn lane (including 20m taper) but no widening to the southbound lane.
A traffic count supplied by the Shire of Chittering indicates a daily flow in the order of 30
vehicles. On this basis of 11 dwellings the local trip rate is 2.7 trips per dwelling. This is
much lower than expected and for the purpose of this report, 100 movements per day is

used to provide robustness to the assessment.

Sugargum Drive

Sugargum Drive is a local access street and is effectively a cul de sac. It provides access to
approximately 71 residential lots of which 62 lots are developed. It is constructed with an 8m
carriageway within a 25m road reservation. Its intersection with the Great Northern Highway
is provided with a 160 metre left turn deceleration lane (including 40m taper) and widening
to the southbound lane to approximately 5.5 metres® to provide a basic right turn treatment.
No traffic data could be sourced for Sugargum Drive. A traffic count has been undertaken at
the intersection of Sugargum Drive and Great Northern Highway. The count is summarised

in Appendix B.

The concept layout for the proposed subdivision is shown in Figure 2.

! The treatment does not meet Austroads standards
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Figure 2 Indicative Development Plan (refer to Planner for detail)
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3.0 TRAFFIC GENERATION AND DISTRIBUTION

The subject land has subdivision approval for 155 lots to be created. The application under
consideration seeks to increase the overall yield of the subject land by 88 lots to 243 lots. It
is understood that previous approvals have not required a traffic assessment to be

undertaken and therefore, this report will also consider the impact of the full development.

Residential Trip Rate

Reference to recognised trip generation source documents indicates a trip rate of 10 trips
per dwelling per day would be used for structure planning purposes. On this basis the
overall development of 243 lots could generate up to 2,430 vehicle movements per day. It is

known however that this is higher than local development currently generates.

A traffic count of Sugargum Drive recorded 30 vehicles during the peak period suggesting
that the 62 developed lots generate (30/62) 0.48 peak movements per lot. Based on typical
residential profiles, the adjacent rural residential lots are generating about 5 trips per lot per

day.

As discussed, approval has already been granted for 155 lots to be developed and this
approval would result in an increase of (155 x 5) 775 additional vehicle movements to the
local road network. The current proposal would increase the traffic forecast by (88 x 5) 440

movements pre day.

Distribution
The distribution of traffic generated by the subdivision is based on the turning movements
recorded at Sugargum Drive, which showed:

North 13%

South 87%

The distribution indicates that the directional split is 80% in the peak direction, which is

typical of residential development.
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4.0 TRAFFIC IMPACT
Based on the expected traffic generation of the proposed development, Table 1 indicates

the expected road network increases.

Table 1 Traffic Increases

Road Existing Proposed % of Peak
Volume Increase Capacity* Hour

Reserve Road 100 440 3.2% 40

Great Northern Highway 3,906 58 <1% 5

North

Great Northern Highway 3,906 382 2.8% 35

South

* At Level of Service D

Reference to the WAPC Transport Assessment Guidelines for Developments (Volume 4)
states that:
“where a traffic increase as a result of a proposed development is less than 10% of

current road capacity, it would not normally have a material impact”.

The capacity of a standard 7 metre wide carriageway is in excess of 20,000 vehicles per
day. However, it is commonly recognised that a Level of Service D is the lowest operating
standard desirable in Western Australia and reference to Appendix C suggests this would

occur at about 13,500vpd.

The WAPC guidelines further state that:
“For ease of assessment, an increase of 100 vehicles per hour for any lane can be
considered as equating to around 10% of capacity. Therefore any section of road
where traffic would increase flows by more than 100 vehicles per hour for any lane

should be included in the analysis”.

From Table 1 it can be seen that the maximum increase as a result of the development
application to any road is 40 vehicles in any hour and thus the forecast increases would not

be deemed to require further analysis.
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In regard to the overall development of 243 lots, the increase to Reserve Road would be
109 vehicles in the peak hour, of which 80% is expected in the peak direction. The increase

to any traffic lane is therefore less than 100 vehicles.

The increase to any single lane on the Great Northern Highway would equate to about 76
vehicles, which falls below the threshold of 100 vehicles stated by the WAPC guidelines.
With the current peak flow on the Highway of about 160 vehicles, the increase would result
in a possible flow of up to 240 vehicles. The forecast demand is significantly less than the

Austroads capacity of 900 vehicles per hour for a single traffic lane.

Table 2 considers the daily impacts of the full development of the subject land.

Table 2 Traffic Increases of Full Development
Road Existing Volume Development Increase % of Capacity*
Reserve Road <150 1.215 9%
Great Northern Highway North 3,906 159 1.1%
Great Northern Highway South 3,906 1,056 7.8%

* At Level of Service D — refer Appendix C

It can be seen fro Table 2 that the maximum increase equates to 9% of current road

capacity and under WAPC guidelines further assessment would not be warranted.

It is considered that the proposed development would have no material traffic impact.
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5.0 ACCESS

Access to the site will predominantly be taken from Reserve Road. Access to the existing
subdivision off Sugargum Drive will also be provided, but it is unlikely that significant levels

of traffic will pass between the two subdivisions.

Visibility
The approach visibility to Reserve Road has been measured using Locate? and by visual
inspection on-site. Great Northern Highway operates at 110kph adjacent to Reserve Road

and Austroads requires that the minimum SISD visibility of 285 metres must be achieved.

Horizontal visibility in excess of 500 metres is indicated from aerial mapping. The on-site
inspection identified that a crest exists to the north of Reserve Road and a prohibition to
overtaking commences 275 metres north of Reserve Road. The on-site inspection recorded
visibility at Reserve Road to the north was in the order of 20 seconds to large vehicles and
18 seconds to cars. Based on a travel speed of 100kph the minimum length of visibility

achieved is 450 metres. Appendix D shows the visibility achieved.

Reserve Road meets the minimum visibility requirements of Austroads.

Turn Lane Requirements

The proposed subdivision is shown to increase the number of lots proposed from 155 to 243
and it is the higher number that is considered in regard to whether turn lanes are warranted.
During the peak period it has been identified that local rural residential development
generates 0.48 trips per lot. Therefore the 243 proposed lots and the existing 11 lots would
be expected to generate (254 x 0.48) 122 peak hour movements. Based on current traffic

movements at Sugargum Drive the traffic demands shown in Figure 3 are expected.

2 WA Government aerial mapping using Google Earth

10
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85
15
22

ZZJ LS SSJ LlS

AM Peak Demands PM Peak Demands
Figure 3 Peak Hour Turning Demands

Left turn lane

Reverence to Austroads Figure 4.9 of Part 4A indicates that a peak turning demand of 85
vehicles with a through flow of 149 vehicles would just meet the warrants for an AUL(S) lane
treatment to be provided (the side road demand exceeds the maximum flow considered by
the table). Based on the MRWA traffic count showing 168 northbound vehicles the warrant
for an AUL(S) treatment would be warranted. Austroads Table 8.2 shows that an auxiliary
turn lane of 85 metres with a 30 metre taper would be the minimum appropriate treatment
for Reserve Road.

A left turn lane is warranted

Right turn lane

Figure 3 shows that the peak right turn demand is 15 vehicles and will be opposed by (149
northbound + 114 southbound + 85 left turn) 348 vehicles. Reverence to Austroads Figure
4.9 of Part 4A indicates that a peak turning demand of 15 vehicles with a through flow of
348 vehicles would meet the warrants for a CHR(S) turn lane treatment to be provided.

A right turn lane is warranted.

MRWA Great Northern Highway Upgrade

MRWA has engaged Jacobs consulting engineers to design the upgrading of Great
Northern Highway in the Chittering locality. At Reserve Road the Great Northern Highway
carriageway is being moved east and will be provided with left and right turn lanes to
Reserve Road. Reserve Road is also to be re-aligned. These improvements are scheduled

to commence in 2016.

Reserve Road will be upgraded to provide left and right turn lanes in 2016 by MRWA.

11
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Whilst the overall development of 243 rural residential lots would warrant the provision of
basic left and right turn lanes to the Great Northern Highway, it is highly unlikely that
occupation of even 100 lots would occur prior to the MRWA works being completed. This
level of development would not warrant the upgrading proposed by MRWA. On this basis
there is no requirement for the development to undertake or contribute to the proposed

works.

INTERSECTION ANALYSIS

SIDRA analysis of the Reserve Road / Great Northern Highway intersection is undertaken to
consider the impact of the proposed development application. Table 3 shows a summary of
the analysis that is attached as Appendix E. The Sidra analysis has not included the
assessment of the existing left turn lane or the Austroads minimum requirement for a right

turn lane. The analysis therefore considers the worst-case scenario.

Table 3 Great Northern Highway / Reserve Road Sidra
Approach Approved Development LoS | Proposed Development LoS
AM PM AM PM
Great Northern Highway North A A A A
Reserve Road A A A A
Great Northern Highway South A A A A

It can be seen from Table 3 that the intersection is forecast to operate with Level of Service

A during both peak periods with full development of the subdivision area to provide 243 lots.

Appendix E also includes design life assessment using Sidra for a 20 year planning horizon
and shows the maximum delay forecast is 16 seconds (right turn out of Reserve Road)

suggesting a potential Level of Service B may occur.

Sidra analysis indicates excellent Levels of Service will be maintained.

Recommendation

Although the occupation of lots is unlikely to achieve 100 prior to the MRWA works being
completed in 2017, it is recommended the developer be conscious that the current
intersection is not suited to significant increases to peak hour traffic movements due to road
safety issues associated with road trains. It is recommended that lot occupancy be limited

until the Great North Highway / Reserve Road works are complete.

12
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APPENDIX A

APPENDIX B

Sugargum Drive Traffic Count

Time A B C D Total GNH N GNH S
3pm—4pm 3 1 1 17 22 113 90
3:30pm — 4:30pm 3 2 1 21 27 119 94
4pm —5pm 4 2 1 21 28 127 86
4:30pm — 5:30pm 5 2 3 20 30 149 114
S5pm —6pm 3 2 3 20 28 140 88
MRWA 4pm — 5pm 168 147
A Right turn out
B Left turn out
C Right turn in
D Left turn in

13
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APPENDIX C
Table 3 Level of Service Based on Daily Volume
LOS Single Carriageway' 2 Lane Boulevard® Dual Carriageway
(4 Lanes)®
A 2,400vpd 2,600vpd 13,000vpd
B 4,800vpd 5,300vpd 28,000vpd
C 7,900vpd 8,700vpd 38,000vpd
D 13,500vpd 15,000vpd 48,000vpd
E 22,900vpd 25,200vpd 58,000vpd

T'Based on Table 3.9 Austroads - Guide to Traffic Engineering Practice Part 2

? Based on single carriagway +10% (supported by Table 3.1 Austroads - Guide to Traffic Engineering Practice — Part 3) —
Boulevard or division be medians.

® Based on Table 4.8 Austroads - Guide to Traffic Engineering Practice Part 2. Hourly flow reduced by 250 vehicles and 70/30
split assumed. Daily = hourly x 10.

14
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APPENDIX D
GREAT NORTHERN HIGHWAY VISIBILITY

View to north

view to south

15
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APPENDIX E
SIDRA ANALYSIS
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1 Introduction

360 Environmental Pty Ltd (360 Environmental) have been commissioned by Riverside
Investments (the Client) to prepare this Local Water Management Strategy (LWMS) to
accompany the submission of a Local Structure Plan (LSP) for Lot 2 Reserve Road and
Lot 9001 Rosewood Drive in Chittering (the Site). The Site is approximately 195
hectares (ha) in size and is located in the Shire of Chittering. It is approximately 70
kilometres (km) north of the Perth CBD (Figure 1).

The proposed development will influence the total water cycle as a result of an increase
in impervious areas, the clearing of small amounts of native vegetation, cut and fill and
changes to existing stormwater infrastructure. The LWMS has been prepared to provide
strategies and plans for total water cycle management across the Site in accordance
with the principles of Water Sensitive Urban Design (WSUD) and the guiding documents
in Section 1.2. It provides a summary of local and regional environmental data that
informs management strategies for stormwater, groundwater, protection of receiving
environments and water conservation. A strategy for implementing the total water cycle
management during construction and post-development is also provided.

A checklist for the LWMS requirements is included in Appendix A and outlines the
compliance of this document with the Better Urban Water Management (BUWM)
(WAPC, 2008) framework.

The BUWM framework (WAPC, 2008) integrates water management into the land use
planning process to ensure planning strategies include total water cycle management
and WSUD.

The Site is located within the Shire of Chittering’s local government area and is currently
zoned as Rural Residential under the Town Planning Scheme (TPS No. 6) (DPI, 2004).
The LSP has been developed to coordinate the provision and planning for land use
development at the site (Figure 3). This LWMS has been prepared in support of the LSP.

Development and associated water management strategies for the Site have been
prepared with consideration for the following guidelines and policy documents:

@ Lot 2 Reserve Road, Chittering & Surrounds Water Management Strategy (VDM,
2008a) (Appendix B);

@ State Planning Policy 2.9 Water Resources (WAPC, 2006);

Stormwater Management Manual for Western Australia (DoW, 2004-07);
@ Better Urban Water Management (WAPC, 2008);
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@ Decision Process for Stormwater Management in Western Australia (DoW,
2009);

@ Guidance Note 3: Preparation and Assessment of Water Management Reports
(DoW, 2013); and

@ Shire of Chittering Town Planning Scheme No. 6 District Zonning Scheme (DPI,
2004)

1.3 Design Objectives

A summary of the key principles and objectives for the Site, based on the guiding
documents, is provided in Table 1.
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Table 1: LWMS Key Principles and Objectives.

Key Water Management Principles (Adapted from State Planning Policy 2.9, Stormwater Management Manual for WA &

Better Urban Water Management).
Integration of water and land use planning

Ensure stormwater management planning is precautionary, recognises inter-generational equity, conservation of

biodiversity and ecological integrity

Ensure stormwater management is part of total water cycle management
Recognise stormwater as a valuable resource and ensure its protection, conservation and reuse
Define stormwater quality management objectives in relation to the sustainability of the receiving environment
Recognise the need for site specific solutions and implement appropriate non-structural and structural solutions
Integrate Stormwater Treatment into the landscape

Add value while minimising development costs

Category

Water Sustainability

To maximise the reuse or stormwater and
minimise use of potable water particularly
for non-drinking water purposes.

LWMS Objectives

Promote efficient use of potable water and alternative water sources.
Potable water consumption target of not more than 40-60kL/person/yr.
Maintain appropriate aquifer levels.

Stormwater

To maintain the total water cycle balance
within development areas relative to the
pre-development conditions.

To protect the built environment from
flooding.

Retain natural drainage lines and minimise use of piped drainage systems.
Frequent events (<1yr ARI) retained and infiltrated within property
boundaries, using soakwells where possible.

Large events (>1yr ARI) contained in landscape retention/detention areas,
road reserves, POS and linear multiple use corridors.

Retain runoff (<100yr ARI) within the Site.

Groundwater

To maintain the total water cycle balance
within development areas relative to the
pre-development conditions.

To protect the built environment from
water-logging.

Maintain appropriate recharge characteristics and groundwater levels, and
minimise impervious areas.

Ensure 1.2m of separation from maximum groundwater levels, including the
use of subsoil drainage and importation of fill, where required.

Maximise infiltration close to source or high in the catchment.

Water Quality

To maintain or improve the surface water
and groundwater quality within
development areas relative to pre-
development conditions.

Install bio-retention areas, sized at =2% of constructed impervious areas for
treatment of frequent (<1yr ARI) events.

Apply a treatment-train approach to flows prior to discharge.

Implement non-structural controls, such as education programs.

Protection of Receiving Environments
To retain natural drainage systems and
protect ecosystem health.

Maintain pre-development hydrological and water quality conditions.
Retain seasonal wetlands and vegetation and apply appropriate buffers.
No direct drainage to conservation category wetlands.

Public Health and Risk
To minimise the public risk, including risk
of injury or loss of life to the community.

Prevent flooding (0.3m clearance from 100yrARI water levels to lots), water
logging and erosion of waterways/slopes/banks.

Immobile stormwater infiltrated within 96hrs to prevent mosquitos.

Manage acid sulphate soils and contamination risks.

Social Values

To ensure that social aesthetic and
cultural values are recognised and
maintained when managing stormwater.

Integrate stormwater structures into the landscape and POS.
Retain remnant vegetation, where possible.

Minimise the use of artificial/piped drainage systems.

Conserve Aboriginal Heritage and environmentally sensitive areas.

Further Planning

To ensure delivery of best practice
stormwater management through
planning.

Integrate water management with urban planning and ensure all BUWM
(WAPC, 2008) requirements are fulfilled.
Apply WSUD approach to road, lot and POS layouts.

Implementation/ Construction

To ensure delivery of best practice
stormwater management through high
quality developed areas in accordance
with sustainability and precautionary
principles.

Prevent impacts on the hydrological regime during construction.

Apply sediment control measures during construction to prevent excessive
waterways/slopes/banks erosion.

Utilised a non-potable water source for dust-suppression.
Monitor water quality, flows, and levels near sensitive environments.

Post-Development
To implement stormwater systems that
are economically viable in the long term.

Consider the maintenance requirements.
Following completion of construction, monitor groundwater and surface water

near sensitive environments.
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2 Proposed Development

A brief summary of the pre-development land use and proposed development are
provided below.

2.1 Land Use

The Site is located within the Shire of Chittering (Figure 1). Lot 2 has been historically
cleared and used as a commercial wild flower farm with small section of original bushland
still present. It consists of four residences to the south west corner and Rocky Creek is
within 1.5km south of Lot 2.

Lot 9001 is densely vegetated and has no current land uses. Surrounding land uses
include rural land developments and semi-rural bushlands (Figure 2).

2.2 Development Features

The proposed development features approximately 242 residential lots, ranging in size
from 5000m? to 14245m? as shown in Figure 3 and Appendix C. A Conservation Lot
(about 20ha) is also proposed in the northern section of Lot 9001. This will contribute
towards protection of land identified as the Indicative High Conservation Value Area.

The layout of this development has considered the existing environmental and drainage
conditions, as well as surrounding land use and planning constraints.

Public Open Space (POS) which will be partially utilised for drainage is proposed
centrally within Lot 2. This area is downslope from Lot 9001 and the majority of Lot 2.
Landscaping plans of the Site are provided in Appendix D.
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3 Site Characteristics

The pre-development environmental conditions provide opportunities and constraints for
water management on the site. A summary of the environmental characteristics are
provided in this Section.

The environmental characterisation of the Site is based on a desktop assessment, field
visit by 360 Environmental staffs and a review of the following documents:

@ Lot 2 Reserve Road, Chittering & Surrounds Water Management Strategy (VDM,
2008a);

@ Proposed Rural Residential Development, Lot 2 Reserve Road, Chittering: Basic
Ecological Assessment (VDM, 2005);

@ Proposed Residential Development, Lot 7 Reserve Road, Muchea: Vegetation
Survey, Report (VDM, 2008b);

Lot 7 Reserve Road, Muchea Vegetation Survey (VDM, 2014);

Chittering Black Cockatoo Assessment (360 Environmental, 2015); and

Lot 2 Reserve Road & Lot 9001 Rosewood Drive, Chittering Proposed
Development Plan Report (TBB, 2015);

The Site (approximately 195ha) is located beside the Reserve Road and is 2km west of
the Great Northern Highway (Figure 2).

Topography of the Site (based on 10m contours) varies between around 165 meters
Above Height Datum (mAHD) in the northern boundary of Lot 9001 and less than
135mAHD in the south eastern corner of Lot 2 (Figure 2). The site generally slopes from
north to south.

The climate of the south western region of Western Australia is characterised by the
Koppen Climate Classification as Dry Subtropical featuring long, hot, dry summers, and
mild, rainy winters. The dominate rainfall mechanisms are frontal systems caused by cold
fronts associated with low pressure systems that extend across southern Australian
between May and October. During the summer months, thunderstorms and ex-tropical
cyclones can bring intense rainfall.

The weather station at Marbling Rainfall Station (009024), approximately 8km south east
of the site, provides a climate dataset of approximately 78 years (BoM, 2013a). As
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demonstrated in Figure 4, there is a variation in the annual totals, ranging between
409mm (2010) and 1,186mm (1955). The data indicates a decreasing trend in annual and
winter rainfall totals, particularly since 2000 where the annual average rainfall has
decreased from 757mm to 664mm (approximately a 12% decrease). Winter rainfall
(May-August) has decreased by 18% during the same period.

Evaporation, as shown in Figure 4, is highest between November and March. A
comparison of the mean monthly rainfall and evaporation totals demonstrates that the
region is water limited between September and April. Between May and August rainfall
exceeds evaporation.

The key rainfall characteristic for hydrological analysis is the Intensity-Frequency-
Duration (IFD), a statistic derived from frequency analysis to provide estimates of rainfall
intensity for a given duration and return periods. Analysis of rainfall and hydrology in the
LWMS is based on IFDs published in Australian Rainfall and Runoff (AR&R1987)
(Engineers Australia, 1987) and are summarised in Table 2.

Table 2: Rainfall IFDs for Chittering (BoM, 2013b)

IFD Rainfall Intensity (mm/hr)

10 Year 100 Year

Duration

1Hr 15.1 19.6 24.9 285 475

3Hrs 7.54 9.75 12.2 13.8 22.4

BHrs 487 6.27 7.75 8.75 14

12Hrs 3.14 4.03 495 5.57 8.81

24Hrs 2.01 257 3.15 3.54 5.54

72hr 0.921 1.18 1.43 1.6 2.49
3.4 Geotechnical

The central tile sheet of the 1: 20,000 Soil/Soil-landscape series mapping (DAF, 2007)
indicates that the Site is located within the 222Mb-3, 222Mb-1 and 222Mb-4 soil units
(Figure 5). Theses geological units are described as below:

@ 222Mb-3; Mogumber 3 Subsystem - Gently inclined undulating slopes and minor
drainage head-waters. Deep grey siliceous or bleached sands.

@ 222Mb-1; Mogumber 1 Subsystem - Undulating broad crests and very gentle
upper slopes <10% with common lateritic duricrust outcrop and shallow gravelly
sands.

@ 222Mb-4; Mogumber 4 Subsystem - Gently to moderately inclined slopes <10%
with shallow gravelly sands and few areas of lateritic outcrop.

According to this investigation, the soil type at the Site is more consisted of bleached
and gravelly sands. Therefore, a conservative design infiltration rate of 5m/day has been
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adopted for the Site. This rate account for the natural variation in sands, clogging of the
sand around soakwells and soakage basin over time with fines and densification of sand
during site preparation works.

A detailed Geotechnical Investigation may be carried out in support of subdivision. The
investigation will likely comprise excavation of test pits, permeability tests and laboratory
testings. Results will be provided in the UWMP, including the soil profile and
permeability rate.

The underlying aquifers, pre-development groundwater quality and depth of water below
the surface require consideration for management of the total water cycle and are
discussed below.

The Site is situated in the Eclipse Hill groundwater sub-area. Groundwater resources
below this region feature three separate aquifer systems; the Perth Superficial aquifer,
the Leederville aquifer and Yarragadee aquifer (DoW, 2014). The shallowest aquifer, the
Perth Superficial, consist of variable sequences of fine and medium sand with minor silt
and limestone (mainly Bassendean Sand) that interfinger with a sequence of clay and
clayey sand towards the foothills of the Gingin and Darling scarps (Guildford Clay)
(DoW, 2010). Recharge to the superficial aquifer occurs through direct infiltration of
rainfall, which migrates downward to the water table or less permeable layers, at which
point groundwater flows laterally to the aquifer. Water is lost from the aquifer through
evapotranspiration from wetlands and shallow groundwater areas, to the ocean and
downward leakage to the Leederville Aquifer.

The Leederville Aquifer is a major confined aquifer that consists of sandstones, siltstones
and shales. It is a major groundwater source for the Perth region. The deeper Yarragadee
aquifer is confined and occurs at depths about 450m below ground surface. As with the
Leederville, the Yarragadee is a major groundwater source for the Perth region.

The Perth Groundwater Atlas (DoW, 2012) provides the maximum groundwater level
covering mostly Perth metropolitan area. These contours do not extend across the Site,
with the nearest contour (60mAHD) 1km to the east (Figure 6). Ground water level
within the Site is anticipated to be significantly higher than 60mAHD. According to the
surface elevation (Section 3.2), there will be a sufficient clearance to groundwater for
development across the Site.

The previous water management strategy (VDM, 2008a) indicated that groundwater
level was greater than 30m below surface.
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3.5.3 Groundwater Quality

No Site specific groundwater monitoring (of the superficial aquifer) has been undertaken,
owing to the vegetation on Lot 9001 and depths reported in VDM, 2008a. Groundwater
samples were collected at the Department of Water Monitoring Bore 61602501 (Figure
6) in 1981 to determine physiochemical parameters and nutrients (VDM, 2008a).
Groundwater quality within the artesian aquifer was being assessed against the
ANZECC guidelines and is provided with the results in Table 3.

The groundwater salinity of the artesian aquifer is considered fresh within the Site owing
to the range of TDS (DoW, 2012). Table 3 indicates that the artesian aquifer contains a
suitable water quality. Most parameters are well below their respective drinking water
quality criteria except for large concentration of iron and manganese.

Table 3: Groundwater Monitoring Results

Parameters ANZECC* Pre-Development Monitoring
(2000)

Sample 1 Sample 2

Physical Properties

pH 6.5-85 7 6.8
Electrical Conductivity (Us/cm?) - 560 550
Total Dissolved Solids (mg/L) 500 360 350
Sodium (Na) (mg/L) 69 68 180
Potassium (K) (mg/L) - 7.6 7.6
Calcium (Ca) (mg/L) - 7.7 7.9
Manesium (Mg) (mg/L) - 5.4 5.3
Hardness (as CaCO3) (mg/L) 200 41 42
Chloride (CI) (mg/L) 250 120 120
Fluoride (F) (mg/L) 15 0.3 0.3
Arsenic (As) (mg/L) 0.007 < 0.001 < 0.001
Nitrate (NO3) (mg/L) - <0.20 <0.20
Sulphate (mg/L) 250 14 14
Iron, Fe (Soluble) (mg/L) 0.3 6.0 6.3
Aluminum (mg/L) 0.2 0.1 0.1
Manganese (Mn) (mg/L) 0.1 0.1 0.1

*ANZECC & ARMCANZ (2000) guideline values (Lowland Rivers) adopted.

3.6 Surface Water

No surface water features or surface drainage lines exist on the Site owing to the sandy
soil and vegetation cover. The Site is located between Yalyal Brook in the north and
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Rocky Creek in the south and is not within 100 Year Annual Recurrence Index (ARI)
Floodplain development control area.

3.7 Water Resources

The site is located within the Eclipse Hill groundwater subarea of the Gingin
Groundwater Area. An Aquifer Allocation Report requested in August 2015 shows that
there is approximately 1,248,893KL available in the superficial aquifer (DoW, 2014).
There is an existing groundwater Licence’s in Lot 2 for the Leederville aquifer with an
annual volume of 288,800kl (Table 4).

The site is not within Public Drinking Water Source Areas (PDWSA), or Proclaimed
Surface Water Areas.

Table 4: Groundwater License Details

License No. Duration of License Authorised Activities

Taking of water for household purposes

GWL 59907 (2) Irrigation of 0.1 hectares of lawns and
From 25 March 2007 to 25 o

Riverside Investments | parch 2017 Irrigation of 2 ha of pasture

Pty Ltd

Irrigation of 30.3 ha of native plants

Water use of ostriches

3.8 Environmental

Several environmental features either influence or are dependent on the total water cycle
for this site. A brief summary of these is provided below.

3.8.1 Land Use Change

Aerial photography shows that Lot 2 was vegetated prior to 1979. Between 1979 and
1983, Site clearing was started to make way for commercial wild flower farm. The
Rosewood Ramble was built east of Lot 2 between 2000 and 2005.

Lot 9001 has always been densely vegetated without any significant changes in the land
use type. Rosewood Ramble was extended to the southern section of Lot 9001 after
2008 (Figure 7).

3.8.2 Aboriginal Heritage

The Government of Western Australia’s State Heritage Office has not identified any
areas of Aboriginal or European heritage within the site. A search of the Department of
Aboriginal Affairs (DAA), Aboriginal Heritage Inquiry System (AHIS) identified that the
closest aboriginal site is about 2km west of the Site (DAA, 2014).
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VDM undertook a Basic Ecological Assessment for Lot 2 during 2005 that included
assessing the flora, vegetation and fauna habitat within the Site (VDM, 2005). The
assessment identified 48 flora taxa.

The assessment found that due to isolation of the existing vegetation, the project area is
unlikely to provide core habitat for significant fauna species and does not have any
functional role as a corridor or linkage for significant flora or fauna.

No currently listed conservation-significant flora species or communities pursuant to the
Western Australian Wildlife Conservation Act 1950 or the Commonwealth EPBC Act
were recorded during any of the biological surveys.

360 Environmental undertook a Black Cockatoo Habitat Assessment during April 2015
(360 Environmental, 2015). The assessment found that the Site offers potential foraging,
roosting and breeding habitat for Black Cockatoos. During the survey, no Black
Cockatoos were heard or observed in the Site or seen flying over. 151 potential breeding
trees were recorded within the project area, none of which contained hollows with
suitable dimensions for Black Cockatoo breeding.

The Site is not located within or adjacent to any geomorphic wetlands. Regional mapping
identifies the nearest wetland as Chandala Lake a Conservation Category Wetland
located over 4.5km northwest of the Site (Figure 8) (DER, 2013).

Regional Acid Sulphate Soil (ASS) mapping indicates the Site is predominately “no
known risk” of ASS occurring on the Site within 3m of the natural surface. The nearest
“moderate to low risk” area is approximately 2km west (downstream) of the Site.

A search of the DER Contaminated Sites Database identified no record of the site
having a contaminated site classification (DER, 2014). The nearest registered
contaminated site, registered as “Contaminated - Remediated required” is located 3km
south west of the site.

No visual signs of contamination were identified during site investigations by 360
Environmental Scientists. Furthermore, the review of historical imagery did not identify
any significant historical causes for concern of contamination, apart from nearby market
gardens.

Based on the geotechnical, hydrological and environmental information described in
Section 3, the site is considered to pose a low level of risk for development, based on the
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DoW’s Guidance Note 3 (DoW, 2013). The Site conditions fulfil the criteria of =5m
depth to groundwater and infiltration on site (5m/day). It does not contain any natural
waterways or environmentally sensitive area, and there is adequate groundwater
allocation available which supports a low level of risk. The developments will be proposed
in a way to retain the flows within the Site boundaries. The strategies for urban water
management and implementation have been prepared in consideration to account for the
Low level of risk.

A summary of the Site considerations for water management are provided below.

3.9.1 Gap Analysis

Based on the numerous studies for the Site and field work that has been completed to
date, there are not considered to be any significant data gaps that would further enhance
water management concepts, and design, for the proposed development.

3.9.2 Site Considerations

The desktop assessment and previous investigations have identified a number of
constraints and opportunities that require consideration in management of the total
water cycle. These are summarised in Table 5.
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Key Water Management Principles (Adapted from State Planning Policy 2.9, Stormwater Management Manual for WA &

Better Urban Water Management).

Integration of water and land use planning

Ensure stormwater management planning is precautionary, recognises inter-generational equity, conservation of

biodiversity and ecological integrity

Ensure stormwater management is part of total water cycle management
Recognise stormwater as a valuable resource and ensure its protection, conservation and reuse
Define stormwater quality management objectives in relation to the sustainability of the receiving environment
Recognise the need for site specific solutions and implement appropriate non-structural and structural solutions
Integrate Stormwater Treatment into the landscape

Add value while minimising development costs

Site Considerations

Category

Water Sustainability

To maximise the reuse or stormwater and
minimise use of potable water particularly
for non-drinking water purposes.

The site currently has a groundwater Licence’s for the Leederville aquifer.
There is allocation available from the Superficial and Yarragadee Aquifer.
The Leederville Aquifer is fully allocated.

The Site is not located within any Public Drinking Water Source Areas.

Stormwater

To maintain the total water cycle balance
within development areas relative to the
pre-development conditions.

To protect the built environment from
flooding.

There are no surface water features (wetlands, waterways or drains) within
the Site.

There is minimal runoff from the site during high-intensity storm owing to
the sandy soil and vegetation cover.

The site as suitable for disposal of stormwater through infiltration.

Groundwater

To maintain the total water cycle balance
within development areas relative to the
pre-development conditions.

To protect the built environment from
water-logging.

According to the Perth maximum groundwater contours and water
management strategy (VDM, 2008a) there is sufficient clearance to
groundwater for development across the Site.

No areas of water-logging were identified on site.
Further groundwater data will be provided in the UWMP.

Water Quality

To maintain or improve the surface water
and groundwater quality within
development areas relative to pre-
development conditions.

Groundwater samples were collected at the DoW Monitoring Bore
(61602501) to determine the groundwater quality of the artesian aquifer.
Results indicated that the artesian aquifer contains a suitable water quality
with most parameters below their respective drinking water quality criteria;
except for iron and manganese exceeding ANZECC guidelines.

Protection of Receiving Environments
To retain natural drainage systems and
protect ecosystem health.

There are no Bush Forever or Environmentally Sensitive Areas on the Site.
The Site is not located within or directly adjacent to any geomorphic
wetlands, with the nearest system approximately 4.5km west.

Public Health and Risk
To minimise the public risk, including risk
of injury or loss of life to the community.

No flooding or water logging was identified.
Regional mapping indicates there is no ASS risk.
No contaminated sites exist on or within 3km of the site.

Social Values

To ensure that social aesthetic and cultural
values are recognised and maintained
when managing stormwater.

The Site is surrounded by native bush.
There are no areas of Aboriginal Heritage on this Site.

Further Planning
To ensure delivery of best practice
stormwater management through planning.

The guiding water management document for the Site is Lot 2 Reserve
Road, Chittering & Surrounds Water Management Strategy (VDM, 2008a)
which provides a summary of key water objectives just for Lot 2 in the Site.

Implementation/ Construction

To ensure delivery of best practice
stormwater management through high
quality developed areas in accordance with
sustainability and precautionary principles.

The UWMP will need to adjust strategies/plans in the context of the new
information.

There is sufficient clearance to groundwater to prevent the need for ongoing
dewatering.

Post-Development
To implement stormwater systems that are
economically viable in the long term.

Trees and vegetation on the conservation lot will be retained and the
stormwater will be managed separately within its boundary.
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4 Water Sustainability Initiatives

The supply of water and sustainable and efficient use within the proposed development,
are key components of the LWMS.

4.1 Water Supply

Potable water for households within the development will be supplied from the artesian
aquifer (Perth-Leederville Parmelia Aquifer). As discussed in Section 3.7, the Site has a
total water entitlement (license to abstract groundwater) of 288,800kL/a from the
Leederville Aquifer. Assuming 242 lots on Site, three occupants (per lot) and
60kL/person/year, the total water requirement is 43,560kL. There is sufficient remaining
allocation for irrigatioin and construction activities.

To reduce demand on the deeper aquifer, alternative sources are considered including
abstraction from the superficial aquifer and rainwater tanks.

Water efficiency measures will be implemented regardless of the water source or
availability (Section 4.2).

The Water Management Strategy prepared by VDM in 2008 (Appendix B) is provided in
Table 6.

Table 6: Proposed water supply at the Site

Water Source Treatment / Storage / Conveyance Proposed Use

Primary Potable Supply: Treatment for Iron and Manganese Internal drinking water
disinfection through chlorine/UV storage at | sypplies including:
Artesian Aquifer (Perth-Leederville- centralised tank, with pressure package for
Parmelia Aquifer) distribution conveyance through reticulated e bathrooms
water supply. o Kitchen

e Fire Fighting

Secondary Potable Supply: Separate bores on each lot based on e Landscaping
landscaping water requirements. Lots to be
Perth Superficial Aquifer installed at householders cost. Caveat of

title to ensure minimal landscaping outside
house-pad area.

Effluent Disposal: Treatment through a HDWA approved e Landscaping uses
aerobic treatment system disposal to a sub-

Effluent from households surface irrigation system for landscaping.

Rainwater: Storage at tanks located at each lot, None-drinking sources
preferably below ground or designed into including:

house structure potential to be integrated
into secondary potable supply.

Collection of roof areas
o Toilets

e Washing machine
e Landscaping
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The DoW supports sustainable and efficient use of drinking water, including fit-for-
purpose and a demonstration of sustainable potable water use. Significant savings in
scheme water are possible through conservation measures provided by Water
Corporation (2014) and through the Building Codes of Australia.

The implementation of water conservation measures should be promoted as part of any
new residential development. Consistent with these measures, households within the
development will feature:

@ Showerheads installed with a rating better than the minimum WELS 3 Star.
@ Taps installed with a rating better than minimum WELS 4 Star.

@ Dual flush toilets with a rating better than minimum WELS 4 Star.
Q

Water using appliances, such as washing machines and dishwashers installed
with a rating of WELS 4 Star or better.

Hot water systems located less than 20m from the point of use and / or a
recirculation or heat pump is installed.

Encourage outdoor design which minimises heat absorption and encourage the
use of evaporative vs refrigerated air conditioning.

Conservation measures for ex-household use include:

Garden designs will incorporate waterwise or endemic plant species.

Garden beds will be mulched to a minimum of 5cm.

Garden beds will use dripper or subsurface irrigation systems.

Grouping of garden plants according to water needs

@ Consideration of climatic factors when designing garden beds (e.g. sun and wind
exposure)

@ Minimal use of lawn areas.

As well as water efficient design, the promotion of water efficient behaviour should also
be encouraged, including:

@  Familiarisation with optimal tap and device settings;

@  Observation and regular checking for leaks and maintenance requirements both
indoor and outdoor;

@  Use of pool covers;

Use of fans as an alternative to air conditioning;

@  Outdoor design which maximises heat reflection and ventilation
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The type of vegetation throughout the development, both within private gardens and
POS, significantly influences the water use throughout the development. For the Site,
extensive turfed areas are not proposed, with the majority of the POS to be planted with
local, native vegetation.

Estimates of water use and potential savings through these measures will be provided in
the UWMP, following the finalisation of the lot layouts and sizes.

4.3 Waste Water Management

Waste water from the development will be treated onsite. Effluent from the households
will be treated through HDWA approved aerobic treatment systems (VDM, 2008a).
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5 Stormwater Management Strategy

The stormwater management strategy has been prepared in accordance with the guiding
principles (Section 1.2) and site considerations (Section 3). The strategies preserve and
enhance the ecological and social aspects of the Site and provide measures to mitigate
the risk of flooding and waterlogging on the development.

The stormwater management system concepts for development of the Site have been
prepared to meet the objectives and principles of BUWM and outlined in Table 1
(Section 1.2) and WSUD. In addition, the proposed conceptual design is consistent with
the previous studies (Section 3.1). Specifically the system will retain catchment runoff
within the property boundary.

Key elements of the stormwater management conceptual design are:

@ Maintain the existing catchment and flow directions from the north to the south
of the Site through earthworks and alignment of road networks. A POS area at
the centre of Lot 2 will feature drainage infrastructure amongst passive and
active POS uses.

Adopt a treatment train approach to water quality management and protection of
receiving environments, including infiltration of frequent events close to source
and bio-retention area within the POS.

Frequent events (<1yr ARI Event) will be mostly infiltrated within the majority of
lots through the use of soakwells, with runoff from roads infiltrated via the road
drains and bio-retention basin within the POS.

Major events (<100yr ARI Event) will be retained and infiltrated onsite within the
POS.

The basin within the POS will provide aesthetic values for the community and
alleviate the need for fenced drainage sumps.

No direct groundwater management measures (permanent dewatering or control
of groundwater levels) are to be implemented owing to the existing clearance to
groundwater.

A major and minor approach to the design of stormwater management systems has been
adopted for the Site. The minor system consists of Roads, kerbs and small drains
deigned to convey runoff up to the 5yr ARI event and ensure serviceability of the road
network. The major system consists of roads, POS and drainage basin alignments and
provides protection of the community from extreme flooding events (up to the 100yr ARI
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event) that exceed the capacity of the minor system. Details of these systems are
described below.

Management of the frequent event (lyr 1hr) is largely related to the protection of
receiving environments. Runoff from this event is most likely to mobilise pollutants within
the catchment and therefore measures are required to retain and treat this storm event
on site.

Installation of soakwells is proposed in all lots owing to the minimum lot area of 5000m?
and clearances required from the building footprint. Therefore 1yr 1hr event
(approximately 16mm) runoff will be retained within the lot boundary and infiltrated using
soakwells. Impervious areas, such as driveways, paving and roofs will be connected
directly to the soakwells. Infiltration is supported by the clearance to groundwater at the
proposed lots locations (generally >=30m) and favourable subsurface conditions (Section
3.4). It is anticipated that the majority of area on the lots will retain trees/vegetation to
promote infiltration.

Bio-retention basin within the POS will be installed for runoff from the road reserve in
the 1yr 1hr ARI event. This basin will be located at the centre of Lot 2 (Figure 9). This
infrastructure will be sized to ensure serviceability of the road network during the 5yr ARI
event. Roadside drains will infiltrate water throughout the road network.

The major drainage system will consist of the roads and the drainage basin. Events larger
than the 5yr ARI event will be conveyed via the road network to the drainage basin within
the POS (Figure 10). In order to determine the requirements for the drainage basin,
hydrologic modelling of the site was undertaken with the model XP-Storm.

The following parameters have been used to determine pre-development runoff using the
XP-Storm model:

@ The catchment (total area of 195ha) for the Site has been defined.
@ Rainfall for the Site is based on 1987 IFD Data (Section 3.3).
@ A slope value of 0.012 was used.

The post-development scenario for the Site was modelled to determine the basin
configuration.

Table 7 outlines the runoff coefficients used in the post-development model. Proposes
lots within the Site are fairly large with the minimum area of 5000m?. A review on the
existing lots in the surroundings indicated that the average building sizes are about 800
and 850m? which would not be more than 20% of the smallest proposed lot area.
Knowing that more than 80% of the lots area is permeable, impervious areas are
connected directly to the soakwells and rainwater tanks and the buildings are located
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within distances of the roads that causes more losses, it would be unlikely to have more
than 5% runoff from the Residential R2 lots. A runoff coefficient of 70% has been applied
for the roads owing to the existence of permeable drains on both sides of the roads.

It should be noted that these values are conservative estimates and the breakdown of lot
densities are estimates only and will be confirmed in the UWMP.

Table 7: Post-Development Runoff Coefficients

Land Use Area (ha) Runoff Comment

Coefficient

Lots (Residential R2) 117.3 5% 16mm of initial loss was considered on for lots to account
for lot connections to the soakwells.

Lots (Conservation & 52.9 0% No runoff was considered for these lots according to the

Rural Conservation) large permeable areas and also lot connections to the
soakwells.

Road Reserve 20.6 70% Includes road, footpaths and verges.

POS 2.7 10% The POS was assumed to have the same runoff

characteristics prior to-development.

Hydrographs generated in XP-Storm were imported in the PONDS model to determine
the infiltration and storage volumes. The PONDS software calculates infiltration areas
and volumes, based on the finite-difference groundwater model MODFLOW, developed
by the US Geological Survey.

The PONDS mode was configured with the following parameters:

Water table elevation of 120mAHD (Section 3.5);

Basin Invert of 150mAHD;

Infiltration rate of 5m/day (Section 3.4);

Porosity of 30%;

Horizontal Hydraulic Conductivity (K,,,) of 10m/day (DoW, 2010);

Conservative base of Superficial Aquifer of 5SmAHD (DoW, 2012); and

Hydrographs generated from XP-Storm.

The stormwater was designed to contain the 5yr and 100yr ARI events within the basin
and POS areas. The proposed stormwater management system is presented in Table 8
and Figure 10.

Page 110



Item 9.1.1 - Attachment 7

Table 8: Stormwater Management System

Post-Development Catchment Catchment

Catchment Area 195ha

Catchment Breakdown

Lots (Residential R2) 117.3ha
Lots (Conservation & Rural Conservation) 52.9ha
Road Reserve 20.6ha
POS 2.7ha

Storage Data

Type Retention (Infiltration) Basin

Side Slopes 1:6 (v:h)

Base Invert 150mAHD

Base Area 0.4ha

Syr ARI Event 100yr ARI Event

Top Water Level Area 0.56ha Top Water Level Area 1.56ha

Flood Storage 4457m?® Flood Storage 12042m?
Flood Rise 0.93m Flood Rise 1.68m

Top Water Level 150.93mAHD Top Water Level 151.68mAHD
Critical Duration 12hr Critical Duration 24hr

Time to Empty 12hrs (72hr Event) Time to Empty 24hrs (72hr Event)

Flow paths for the 1yr, 5yr and 100yr ARI events are shown in Figure 10 and
demonstrate areas that are inundated during each event. Similarly, a cross section of the
stormwater system is shown with the maximum water levels. The system allows for
minimum habitable floor levels to be at least 0.5m above the proposed top water level in
the basin.

The proposed basin design is conceptual only. The UWMP will provide the final
configuration that may be modified following a review of additional earthwork and road
design levels. Associated landscaping and engineering drawings will also be included in
the UWMP.

5.3 Groundwater Management

Based on the Perth Groundwater Atlas groundwater contours (Section 3.5.2) there is
sufficient clearance between the groundwater and the natural surface across the Site
where lots are proposed (Figure 6). No direct measures, including subsoil drainage or
lowering of groundwater are proposed for managing groundwater. Final lot levels and
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clearance to groundwater will be provided in the UWMP following refinement of the
earthwork design.

Where fill is imported, imported granular fill must comply with the material requirements
as stated in AS3798: Guidelines on Earthworks for Commercial and Residential
Developments (Australian Standard, 2007).

There are no existing wetlands or waterways within the Site that require ongoing
management and the water retention systems are designed to ensure minimal retention
times by allowing the water to drain freely through the Site’s sandy soils. The
downstream receiving environment is the superficial aquifer.

Protection of the superficial aquifer involves managing the post-development use of
nutrients and the export of pollutants off site. A treatment train approach, including the
use of structural and non-structural controls, will be implemented to achieve this
protection.

Non-structural controls are an essential part of the treatment train process as they
contribute to the reduction stormwater volumes and pollutants. They differ from
structural controls as they are not fixed, permanent infrastructure and can offer relatively
inexpensive and flexible approaches (DoW, 2004-2007). Implementation of these non-
structural controls occurs during various stages of development

For this site, the following non-structural controls will be implemented:

Planning: residential lot density, basin location

Construction: erosion and dust control

Maintenance: street sweeping, stormwater infrastructure maintenance

Education: WSUD community education

Monitoring: pre-development and post-development

Structural controls for the Site will be implemented to retain and infiltrate the frequent
(up to 1yr 1hr) events close to source throughout the catchment. Runoff from impervious
areas, such as driveways, paving and the roof will be directed to soakwells and bio-
retention basin to promote infiltration. This is based on BMPs as outlined in the
Stormwater Management Manual of Western Australia (DoW, 2004-2007). Specific
targets for improvement in water quality are discussed in Section 6.
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6 Implementation Strategy

The success of the water management strategies relies heavily on their implementation
throughout all stages of development including further planning, construction and post-
development.

Following approval of the LSP, a Subdivision Application will be submitted. In support of
this application, an Urban Water Management Plan will be prepared.

The UWMP will document the final water management plans for this Site. It will include a
summary of the site conditions in a number of plans; environmental, geotechnical,
surface water, groundwater and Site condition plans.

A key focus of the UWMP will be to provide detail of the final stormwater system design,
including engineering drawings of infrastructure, details of control point inverts, and the
locations and clearance to groundwater. Further information that is obtained from
additional monitoring and details on the final lot density will allow for an analysis of the
conceptual designs provided in the LWMS.

The following information will also be provided in the UWMP:

Details on the roads finished levels and grades, provided in engineering drawings.

Further detail of the landscaping design, including POS areas and water
requirements, and water use sustainability initiatives.

Design of non-structural controls.

Measures to mitigate mosquito populations.

Water management during the construction phase of the project requires consideration
of direct impacts from construction activities and maintaining pre-development
hydrological performance prior to completion of the post-development stormwater
system.

Water will be required for construction activities such as dust suppression and
dewatering, and for irrigation of POS. The existing licence discussed in Section 3.7 will
cover these activities and all abstractions will be carried out in accordance to conditions
of this licence.
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Dewatering is not considered likely given the separation to groundwater across the Site.
However, any dewatering undertaken will occur in a manner consistent with a dewatering
licence.

6.2.2 Management of Subdivisional Works
Potential impacts from construction activities related to the water cycle include:
@ Nuisance dust generation during bulk earthworks
@ Erosion of exposed surfaces
@ |Inappropriate disposal of waste building material

All of these potential impacts are manageable through appropriate engineering design
and appropriate site management practices. Contractors and staff will be notified of the
requirement to implement management practices to limit any potential impacts resulting
from construction activities.

Timing of the construction activities will be dependent on a number of factors not related
to water management. Where possible, the construction schedule should allow for work
to be undertaken when impacts on the water cycle will be minimised. For example,
excavation work is more appropriate between January and April when groundwater levels
are at a minimum.

6.3 Post Development

Following the completion of construction activities, maintenance of the stormwater
system and assessment of the system performance will be required to determine
whether additional water management measures are required.

6.3.1 Maintenance

Operation and maintenance of the stormwater management system will initially be the
responsibility of the developer, until handover of the development to the Shire of
Chittering. The following measures will be undertaken to ensure the system functions
correctly:

@ Removal of debris to prevent blockages
@ Assessment of the health of vegetation in the POS and removal and replacement
of dead plants where necessary.
6.3.2 Monitoring Program

Water quality objectives are to be managed as per Water Sensitive Urban Design
(WSUD) principles and Best Management Practices (BMPs) using bio-retention system
in POS area. This is industry standard and as such water quality treatment cannot
practicably be expected to be improved upon beyond these design controls.
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As stated in Section 3.9, the Site is also considered to be low risk from a surface water,
groundwater and environmental management perspective. Therefore any post-
development groundwater water quality monitoring program to assess the performance
of the stormwater management system is not considered necessary for this Site.

6.4 Roles and Responsibilities

Table 9 details the roles and responsibilities for water management during the
subdivision and construction phase of the development and post-development.

Table 9: Roles and Responsibilities

Action ‘ Developer ‘ Shire of Chittering / DoW
Preparation of UWMP v
Assessment / Approval of the UWMP 4
Construction of Stormwater System v
Construction Landscape & Irrigation System v
Construction Street, kerbs and small drains v
Maintenance & Street Sweeping Prior to Handover v
Maintenance & Street Sweeping Following Handover v
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7 Conclusion

The key management strategies from the LWMS, discussed in detail in Sections 4 to 7
are summarised in Table 10.
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Key Water Management Principles (Adapted from State Planning Policy 2.9, Stormwater Management Manual for WA &

Better Urban Water Management).

Integration of water and land use planning

Ensure stormwater management planning is precautionary, recognises inter-generational equity, conservation of

biodiversity and ecological integrity

Ensure stormwater management is part of total water cycle management

Recognise stormwater as a valuable resource and ensure its protection, conservation and reuse

Define stormwater quality management objectives in relation to the sustainability of the receiving environment
Recognise the need for site specific solutions and implement appropriate non-structural and structural solutions
Integrate Stormwater Treatment into the landscape

Add value while minimising development costs

Category Key Management Features

Water Sustainability

To maximise the reuse or stormwater and
minimise use of potable water particularly
for non-drinking water purposes.

The existing licence to take water from the artesian aquifer is the main
source of potable water. The superficial aquifer is the secondary water
supply for the Site.

Households will adhere to waterwise home guidelines.

Local, native waterwise plants will be used in landscaping.

Stormwater

To maintain the total water cycle balance
within development areas relative to the
pre-development conditions.

To protect the built environment from
flooding.

Existing catchment will be maintained.

Frequent events (<1yr ARI) will be infiltrated through soakwells on lots,
road drains and the bio-retention basin within the POS

Major events (up to 100yr ARI) will be retained and infiltrated within the
POS (Lot 2).

Groundwater

To maintain the total water cycle balance
within development areas relative to the
pre-development conditions.

To protect the built environment from
water-logging.

No direct measures, subsoil drainage or lowering of groundwater are
proposed for managing groundwater across the Site.

Imported granular fill must comply with the material requirements as stated
in AS3798.

Final lot levels and clearance to groundwater will be provided in the UWMP
following refinement of any earthwork design.

Water Quality

To maintain or improve the surface water
and groundwater quality within development
areas relative to pre-development
conditions.

A treatment train approach to water quality improvement is adopted.

Frequent events will be infiltrated close to source by soakwells, drains and
bio-retention area.

Further measures will be outlined in the UWMP.

Protection of Receiving Environments
To retain natural drainage systems and
protect ecosystem health.

The treatment train approach (above) will provide water quality
improvement measures and protection to receiving environments.

Public Health and Risk
To minimise the public risk, including risk of
injury or loss of life to the community.

The habitable floor level will be >0.5m above the 100yr ARI flood level and
>1.2m the maximum groundwater level to prevent water logging.
Stormwater will be infiltrated within 96hrs to prevent standing water and
mosquito breeding.

Social Values

To ensure that social aesthetic and cultural
values are recognised and maintained when
managing stormwater.

Stormwater structures will be integrated into the POS Design.
Remnant vegetation will be retained (where possible).

Further Planning
To ensure delivery of best practice
stormwater management through planning.

The UWMP will document the final stormwater management strategy
incorporating any additional engineering, planning and landscaping
requirements.

Implementation/ Construction

To ensure delivery of best practice
stormwater management through high
quality developed areas in accordance with
sustainability and precautionary principles.

Direct impacts from construction activities, such as dust, erosion and
waste disposal will be managed through appropriate site practices.
Where possible, the timing of construction works be undertaken to
minimise impacts on the water cycle.

Post-Development
To implement stormwater systems that are
economically viable in the long term.

No post-development groundwater water quantity or quality monitoring
program is considered across the Site.
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8 Limitations

This report is produced strictly in accordance with the scope of services set out in the
contract or otherwise agreed in accordance with the contract. 360 Environmental makes
no representations or warranties in relation to the nature and quality of soil and water
other than the visual observation and analytical data in this report.

In the preparation of this report, 360 Environmental has relied upon documents,
information, data and analyses (“client’s information™) provided by the client and other
individuals and entities. In most cases where client’s information has been relied upon,
such reliance has been indicated in this report. Unless expressly set out in this report,
360 Environmental has not verified that the client’s information is accurate, exhaustive or
current and the validity and accuracy of any aspect of the report including, or based
upon, any part of the client’'s information is contingent upon the accuracy,
exhaustiveness and currency of the client’s information. 360 Environmental shall not be
liable to the client or any other person in connection with any invalid or inaccurate aspect
of this report where that invalidity or inaccuracy arose because the client’s information
was not accurate, exhaustive and current or arose because of any information or
condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed
or available to 360 Environmental.

Aspects of this report, including the opinions, conclusions and recommendations it
contains, are based on the results of the investigation, sampling and testing set out in
the contract and otherwise in accordance with normal practices and standards. The
investigation, sampling and testing are designed to produce results that represent a
reasonable interpretation of the general conditions of the site that is the subject of this
report. However, due to the characteristics of the site, including natural variations in site
conditions, the results of the investigation, sampling and testing may not accurately
represent the actual state of the whole site at all points.

It is important to recognise that site conditions, including the extent and concentration of
contaminants, can change with time. This is particularly relevant if this report, including
the data, opinions, conclusions and recommendations it contains, are to be used a
considerable time after it was prepared. In these circumstances, further investigation of
the site may be necessary.

Subject to the terms of the contract between the Client and 360 Environmental Pty Ltd,
copying, reproducing, disclosing or disseminating parts of this report is prohibited
(except to the extent required by law) unless the report is produced in its entirety
including this page, without the prior written consent of 360 Environmental Pty Ltd.
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Item 9.1.1 - Attachment 7

APPENDIX A

Urban Water Management Plan Checklist
Better Urban Water Management (WAPC, 2008)
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Management Strategy (VDM, 2008a)
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INTRODUCTION

This report has been prepared by Taylor Burrell Barnett as an outline for a proposed Development Plan,
prepared in accordance with:

. Clause 5.8.1 of the Shire of Chittering Town Planning Scheme No. 6 pertaining to a Development
Plan for the Rural Conservation Zone; and

. Clause 5.1 d) of LPP No. 32 Development Plans.

This report is prepared on behalf of Riverside Investments WA No 2 Pty Ltd, the owners of Lots 2
Reserve Road and Lot 9001 Rosewood Drive, Chittering (the subject site) . The application, which has an
area of 195.1486 ha, proposes the creation of 247 lots ranging in size from 5,000m* to 20.39 ha, and
public open space and a site for drinking water protection and infrastructure.

This report has also been prepared to support a Scheme Amendment Request to be considered
concurrent to the Development Plan.

BACKGROUND

Proposals for development of the subject site were progressed between 2007 and 2009 to facilitate
development consistent with the ‘Rural Residential’ Zoning, as outlined below:

° The Shire of Chittering endorsed a Development Plan and Fire Management Plan for Lot 2
Reserve Road on 17 December 2007.

° An Application for Subdivision Approval for Lot 2 Reserve Road was given conditional approval by
the Commission on the 20 December 2011 (WAPC Ref: 145031) to facilitate the creation of 110
new single residential lots, and public open space. Lot sizes ranged from 7,503m’to 4 ha, with an
average lot size of 1.0417 ha. This subdivision approval remains valid until 20 December 2015.

° The WAPC granted approval to the Lot 7 (now Lot 9001) Development Plan in June 2009. A
subdivision approval was granted in March 2009 and again in April 2013 to facilitate the creation
of 45 lots with an average lot size of 1.0 ha.

° An Application for Subdivision Approval for Lot 9001 Rosewood Drive was granted conditional
approval by the Commission on 8 July 2013 (WAPC Ref: 147754) to facilitate the creation of 45
new single residential lots, and public open space. Lot sizes ranged from 1 ha to 1.25 ha, with an
average lot size of 1.04 ha. This subdivision approval remains valid until 8 July 2017.

In all, valid subdivision approvals are currently in place for creating 155 lots, albeit in a more traditional
rural residential development outcome, with limited opportunities for retaining remnant vegetation
particularly within Lot 9001.

Water Corporation had previously agreed to be the Water Service Provider to the approved
development. With the withdrawal of Water Corporation, the landowners and their associates have
committed to now applying for a Water Service Provider Licence and constructing a water treatment
plant. This involves considerable investment and risk, and changes the financial risk and cost per lot
significantly for the landowners.
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Development of the subject site has not yet proceeded in accordance with these approvals whilst
investigations regarding the provision of a water supply have progressed. These investigations have
raised concern about the viability of the current proposals proceeding given the cost associated with
establishing a reticulated water supply system.

Further, at the time the Development Plan of Lot 9001 was approved, the Shire had not published its
Conservation requirements for Lot 9001.The potential development of the Muchea Employment Node
also requires potable water, so the scale of the water treatment plant for this development is now
larger than previously envisaged. More recent discussions with the officers of the Department of
Planning have indicated an opportunity to investigate increasing the density due to the establishment of
the Muchea Employment Node immediately south of the subject site, which is currently remote from a
workforce population. This proposal seeks to address the requirements to supply water to the
Employment Node, increase the potential residential population in close proximity to the Employment
Node, protect the conservation area on Lot 9001, and deliver a viable development within an approved
planning framework, as detailed below.

LEGAL DESCRIPTION

The legal description of the lots included within the subject site is outlined in Table 1 below and are
illustrated in Figure 1 and Figure 2.

TABLE1 LAND OWNERSHIP DETAILS

Lot 2 (No. 200) Reserve Road, 1481/704 Riverside Investments 136.6642 ha
Chittering Lot 2 on Diagram 52612  (WA) No 2 Pty Ltd

Lot 9001 (No. 356) Rosewood 2713-537 Riverside Investments 58.4844 ha
Drive, Chittering Lot 9001 on Plan 60794 WA No. 2 Pty Ltd

TOTAL 195.1486 ha

Copies of the Certificates of Title are in Appendix A.
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FIGURE 2 AERIAL PHOTO
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2 STATUTORY PLANNING
CONTEXT

2.1 STATE GOVERNMENT

2.1.1 STATE PLANNING POLICY NO. 3.0: URBAN GROWTH AND
SETTLEMENT

SPP 3 guides the planning of urban settlements that require additional guidance through growth
strategies and subsequently Local Planning Strategies.

2.1.2 STATE PLANNING POLICY NO. 3.7: PLANNING FOR BUSHFIRE RISK
MANAGEMENT

On 1 May 2014, the Department of Planning released the draft SPP 3.7 Planning for Bushfire Risk
Management and the draft Planning for Bushfire Risk Management Guidelines for public consultation.
At the time, the Department advised that it anticipated that the new SPP and Guidelines would be
finalised and adopted in late 2014.

In August 2014, the Department of Planning released the proposed Planning and Development (Bushfire
Risk Management) Regulations 2014. At the time, the Department advised that it anticipated that the
Regulations would be gazetted in late 2014 and that they will take effect on 1 May 2015.

At the time of writing, the draft SPP and Guidelines, as well as the proposed Regulations are still under
review and changes are expected to be made before these documents are finalised. In the interim, the
bushfire protection planning documents which currently apply to new developments are:

° SPP 3.4 Natural Hazards and Disasters (WAPC 2006); and
° Planning for Bush Fire Protection Guidelines (Edition 2, WAPC & FESA 2010).

° The Australian Standard for the Construction of buildings in bushfire-prone areas AS3959 applies
in areas which have been formally designated as bushfire-prone areas.

SPP 3.7 is expected to be changed before it is finalised. SPP 3.7 assists in reducing the risk of bushfire to
people, property and infrastructure by encouraging a conservative approach to strategic planning,
subdivision, development and other planning decisions proposed in bushfire-prone areas. Specifically it:

o addresses the land use planning elements of the Keelty report;

o elevates bushfire issues to be addressed by the highest level of planning policy available, giving it
clear status and effect in the land use planning policy framework;

° emphasises the need to consider bushfire management measures in strategic level policy
documents, including regional and local planning schemes, sub-regional and local planning
strategies and structure plans, as well as during statutory planning processes for subdivision and
development applications; and

° seeks to achieve the consistent implementation of bushfire management measures across the
community.
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PLANNING FOR BUSH FIRE RISK MANAGEMENT GUIDELINES

Planning for Bush Fire Risk Management Guidelines have also been prepared and are designed to
supplement the objectives and policy measures established in SPP 3.7, to assist in their interpretation
and provide advice on how bushfire risk is to be addressed when designing or assessing a proposal
within a bushfire-prone area. The guidelines are draft and it is expected that changes will be made to
these before they are finalised.

DC2.2 RESIDENTIAL SUBDIVISION

DC 2.2 addresses requirements for the subdivision of land into residential lots. The policy facilitates the
supply of residential lots of a wide range of sizes and shapes which reflect the statutory provisions of
local planning schemes, the availability of reticulated sewer and the need for frontage to public roads.
Clause 3.3.3 of the policy outlines exceptions to the requirement to provide sewerage connections to
lots, as follows:

Large lot subdivision which does not involve the creation of lots less than 2,000m? or density
development exceeding R5, providing the responsible authorities are satisfied that no significant
detriment to the environment is likely and there is no further opportunity for subdivision without
sewerage.

In this instance, the Development Plan proposes lot sizes to the equivalent of ‘R2’ in the Residential
Design Codes, compliant with DC 2.2.

Clause 3.3.5 requires:

Where the WAPC is prepared to approve new residential lots without sewerage, it will need to be
satisfied that a minimum unencumbered area of 150m2 of suitable shape is available for each
dwelling for the installation of a suitable on-site effluent disposal system.

In this instance, the Development Plan proposes Building Envelopes up to a maximum of 2,000m?,
compliant with the Scheme. This size of building envelope would be suitable for on-site effluent
disposal systems being installed.

PLANNING BULLETIN 64: ACID SULFATE SOILS

The purpose of the Planning Bulletin 64 is to provide advice and guidance on matters which should be
taken into account in the rezoning, subdivision and development of land which contains acid sulphate
soils. This is not a consideration for this site (refer section 4.4).

MUCHEA EMPLOYMENT NODE STRUCTURE PLAN (AUGUST 2011)

Prepared by the Department of Planning in August 2011, the Muchea Employment Node Structure Plan
provides a 20 year land use planning framework for serviced based uses such as transport, livestock,
fabrication, warehousing, wholesaling and general commercial use. Originally identified as a future
industrial area in the North-East Corridor Extension Strategy (WAPC, July 2003), it was recognised as
having potential as an industrial area that could take advantage of long-term transport opportunities
offered by the proposed Perth-Darwin National highway. The Muchea Employment Node Structure Plan
area is located approximately 2km east of the Muchea Town Centre and approximately 6km south of
the subject site.
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Development has been identified to meet forecast development requirements until 2030, with an
anticipated level of employment generated by uses in the sire during the 20 year time period in the
order of 1,000 persons.

Given constraints associated with the Muchea Employment Node such as fragmented ownership, the
availability of industrial land closer to the metropolitan area, environmental factors, the presence of
basic raw materials and the requirement to service the land prior to subdivision, implementation of the
structure plan and achieving development within the node may be complex and protracted. In the
interim, in recognition of the current shortage of industrial land in the Shire of Chittering, local demand
for industrial land may be satisfied through developing existing subdivided land on Muchea East Road
and the Great Northern Highway.

It is recognised that the Muchea Employment Node should be supported by a local workforce.
Population growth within the Shire is seen as an important contributor towards ensuring jobs are taken
up by residents, with new lots within the Development Plan assisting in attracting new residents to the
area.

2.2 LOCAL GOVERNMENT

2.2.1 LOCAL PLANNING STRATEGY

A draft revision of the Local Planning Strategy, prepared by Rowe Group on behalf of the Shire, aims to
update the Local Planning Strategy that was adopted by the WAPC in 2004. The updated Strategy is a
result of reviewing Rural Residential, Rural Small Holdings and Rural Retreat subdivision and
development.

Lot 2 Reserve Road was identified for rural residential development (refer Figure 3). Through
discussions with Shire Officers and the Department of Planning, there is an expressed desire for
development density to be increased given the cleared nature of Lot 2 to support the landowner’s
ability to provide reticulated water supply to the development, given its proximity to established
townsites such as Muchea, and the future Muchea Employment Node.

For Lot 9001, section 9.10.1 of the updated Strategy outlines matters for consideration for rezoning land
to ‘Rural Conservation’, as follows:

1) An environmental investigation, including survey, has been undertaken for the Lot, refer section
4.2 and Appendix B.

2) This report and Development Plan (refer ) is prepared in accordance with the Scheme provisions.
The Development Plan considers the extent of vegetation types and Indicative High Conservation
Value Areas, the impact of implementing Bushfire requirements, the interface between
development and vegetation, the recommendations of the Local Biodiversity Strategy (refer
section 2.2.2), the addition of a conservation covenant on the Conservation Lot, and the impacts
on immediately adjoining land.

3) The proposed lot sizes are guided by minimum lot sizes of 5,000m” for clustering development
whilst proposing one Conservation Lot for contributing towards protection of land identified
within the Indicative High Conservation Value Area.
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Lot 9001 is identified within an Indicative High Conservation Value Area within the Local Planning
Strategy, refer Figure 3. The Development Plan recognises this in the form of one 20 ha Conservation
Lot. The Lot is proposed to be covenanted for conservation, with the remainder of Lot 9001 for a mix of
lot sizes, consistent with the Residential R2 zone.

The Development Plan addresses the relevant aims of the Local Planning Strategy, and approaches the
development of the land for a mix of lot sizes that are reflective of the land capabilities as well as the
feasibility and viability for the provision of necessary infrastructure such as reticulated water supply.
Overall, the Strategy supports appropriate rural residential development in specific areas of the Shire,
whilst land within areas of Indicative High Conservation Value Areas being identified for Rural
Conservation. The Strategy aims to promote rural residential where appropriate, including unit housing
for families and aged persons (Rowe Group 2014, 18). To manage the demand for rural residential
opportunities by encouraging such development to be sited in specific areas where appropriate services
can be provided, a sense of community can be encouraged, and land capability, fire hazard avoidance
and environmental considerations can be appropriately achieved. In so doing, it encourages the
consolidation of development in an effort to efficiently utilise services and promote liveable
communities.

FIGURE 3 EXTRACT OF SHIRE OF CHITTERING DRAFT LOCAL PLANNING STRATEGY
(Source: Rowe Group 2014)
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2.2.2 LOCAL BIODIVERSITY STRATEGY

The Shire of Chittering Local Biodiversity Strategy was adopted in 2010. The subject site is located
within the ‘Lower Chittering Precinct’ which aims to:

. Protect 1,038 hectares and retain an additional 1,450 hectares.

. Encourage vegetation retention through alternative structure plan design.

. Increase protection of vegetation on local government land.

. Support ‘Land for Wildlife’ or similar program participants, consider land use planning decisions

on such properties.

Lot 2 Reserve Road is not identified in the Local Biodiversity Strategy. Lot 9001 Rosewood Drive is
identified within the ‘Mogumber Complex — South’ vegetation complex, which has regional significance
due to being under-protected. Lot 9001 is within the Indicative High Conservation Value Area 5.10
within the Lower Chittering Precinct, as per Figure 7 of the Local Biodiversity Strategy (Figure 4 below).
Lot 9001 is identified as a Local Natural Area ‘High Constraint Level’, presumably due to existing
planning decisions such as the currently valid subdivision approval and Development Plan.

FIGURE 4 EXTRACT OF FIGURE 7 FROM LOCAL BIODIVERSITY STRATEGY
(Source: Shire of Chittering 2010).

Lot 9001 was subject to a Development Plan and approved subdivision design that sought to create rural
residential lots ranging from 7,502m? to 1.18 hectares over the whole site. This has been reconsidered
in this Development Plan with the result of retaining approximately 20 hectares of remnant vegetation
on Lot 9001, representing approximately 34 percent of the site. Within this area, remnant vegetation
includes Xanthorrhoea - Eucalyptus woodland, Adenanthos woodland and Banksia — Eucalyptus
woodland. The remainder of Lot 9001 is proposed to be subdivided into lots with building envelopes of
maximum 2,000m’ to minimise clearing.

The subdivision design contributes towards protecting native vegetation via the creation of one 20
hectare Conservation Lot, use of conservation covenants on the lot, and retaining native vegetation
where possible outside of building envelopes.
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The Indicative High Conservation Value Area 5.10 (IHCVA 5.10) is identified to have 389.6 ha of
remaining vegetation, with a target for protection of 324 ha (or 83.16% of remaining vegetation).

Table 5.1 of the Local Biodiversity Strategy identifies that 58 ha of vegetation within IHCVA 5.10 as
“potential loss of vegetation due existing planning decisions”. Lot 9001 Rosewood Drive has a land area
of 58.484 ha, and it is considered the 58 ha took into account the “existing planning decisions” including
the currently valid subdivision approval (WAPC Ref: 147754) and Development Plan for Lot 9001.

The Conservation Lot comprises an area of 20.3993 ha, including one building envelope up to 2,000m?
(subject to DPAW requirements), access and crossovers, and a combination of 3.0m wide Firebreaks
along the northern and western boundaries, and a 6.0m Fire Service Access Routes along the southern
boundary. Vegetation will be managed in accordance with the Fire Management Plan. Taking into
account clearing for Fire breaks, Fire Service Access Routes, driveways and building envelopes, it is
anticipated that approximately 19.8ha of the Conservation Lot could be managed to contain remnant
vegetation.

This would result in 34% (19.8ha) of the previous 58ha of potential lost vegetation being returned for
Conservation within the Conservation Lot. This percentage omits the vegetation that may be managed
and retained within other lots within Lot 9001 Rosewood Drive. Importantly, this land is likely to result
in a lower potential loss of vegetation due to existing planning decisions, by reducing the extent of new
lots, roads and development across Lot 9001. This is a more favourable biodiversity outcome in
comparison to the extent of vegetation loss that would otherwise be experienced under the existing
Development Plan and current subdivision approval.

2.2.3 TOWN PLANNING SCHEME NO. 6
EXISTING ZONING

The subject land is currently zoned ‘Rural Residential’ under the Shire of Chittering Town Planning
Scheme No. 6, refer Figure 5. The objectives of the ‘Rural Residential’ zone are:

“To designate areas where rural residential developments can be accommodated without detriment to
the environment or the rural character of the area.

To meet the demand for a rural lifestyle on small lots, generally in excess of 1 hectare.
To maintain and enhance the rural character and amenity of the locality.”

The Shire of Chittering Town Planning Scheme No. 6 was gazetted on 30 November 2004. Scheme
Amendment 8 was gazetted on 30 January 2009, which increased the minimum lot size for the Rural
Residential Zone from ‘5,000m” to ‘1 hectare’.

Lot 2 Reserve Road is identified as being within a Military Consideration Special Control Area (SCA).
Dwellings within the SCA should address noise attenuation measures associated with aircraft noise
sourced from the RAAF Air Base Pearce and its flight paths. Lot 9001 Rosewood Drive is beyond the
extent of the Military Consideration SCA.

The Zoning Table (Schedule 2 of the Scheme) specifies the following uses as permissible, discretionary or
discretionary uses subject to advertising within the Rural Residential Zone. All other uses are not
permitted.
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o Ancillary Accommodation — D use o Industry — Cottage — A use

o Arts and Crafts Centre — D use o Plant Nursery — D use

o Bed and Breakfast — D use o Public Utility — D use

o Child Care Premises — A use o Residential Building — A use

o Civic Use — D use o Rural Pursuit — D use

o Community Purpose — D use o Single House — P use

o Convenience Store — A use o Stable — D use

o Family Daycare — D use o Telecommunications Infrastructure — A use
o Home Business — D use o Wayside Stall - D use

PROPOSED ZONING

The Development Plan is prepared and incumbent upon the consideration of the Scheme Amendment
Request for rezoning the land from ‘Rural Residential’ to the ‘Residential R2’ and ‘Rural Conservation’
Zones.

The ‘Rural Conservation’ zone is proposed for Lot 9001, comprising one 20 hectare Conservation Lot,
and lots ranging between 5,250m” and 1.0845ha. This zoning is consistent with the Strategic aims for
retaining vegetation within a corridor in the Indicative High Conservation Value Area. The ‘Rural
Conservation’ Zone objectives are:

° To maximise the long-term protection and management of significant environment values.

° To minimise the fragmentation of, and where deemed relevant, promote ecological linkages
between, these values.

° To ensure that development is compatible, sympathetic and integrated with these values.

o To create lot/s that are of sufficient size to sustain the long-term protection and management of
these values.

° Encourage innovative subdivision design, such as consolidated cluster style development, that

maximises the long-term protection and management of these values.

The ‘Residential R2’ Zone is proposed for lots contained within Lot 2 Reserve Road. This zoning
facilitates lot sizes from 5,000m? however the Development Plan demonstrates a range of lot sizes up to
8,879m” The Residential R2 zone objectives are:

° To designate areas for low density residential development in a rural setting, in which natural
environmental values are conserved as far as possible.

° To meet the demand for lifestyle lots with a minimum lot size of 5,000m°.

° To ensure development is sited and designated to achieve an integrated and harmonious

character within each estate.

SCHEME PROVISIONS

The Zoning Table specifies the following uses within the Rural Conservation Zone and the Residential R2
Zone. All other uses are not permitted and have been excluded from the table below.
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TABLE 2 TOWN PLANNING SCHEME NO. 6 LAND USE PERMISSIBILITY FOR RURAL CONSERVATION
AND RESIDENTIAL R2 ZONES

Aged Persons Accommodation X A
Bed and Breakfast D A
Child Care Premises X A
Civic Use X D
Community Purpose X D
Family Daycare X A
Home Business D A
Office X D
Residential Building X A
Single House P P

ADDITIONAL USES — RESIDENTIAL R2 ZONE

Having regard to the existing Rural Residential zoning, it is proposed that Additional Uses be
incorporated into the Development Plan for the ‘Residential R2’ zoned lots on Lot 2 Reserve Road, to
also include:

° Ancillary Accommodation — D use
° Industry — Cottage — A use
° Public Utility — D use
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FIGURE5 SHIRE OF CHITTERING TOWN PLANNING SCHEME NO. 6

2.2.4 LOCAL PLANNING POLICY MANUAL
LOCAL PLANNING POLICY NO. 16: ROADS AND DRAINAGE

LPP 16 indicates preferred road reserve widths. Given the layout and nature of the subdivision design,
and in consultation with the Shire’s officers, road reserve widths of 20 metres are proposed. This road
reserve width accommodates suitable road pavement, with swale or road-side drainage to either side
where necessary; alternatively, collection, storage and reticulation of stormwater to public open space
may be undertaken. Landscaping and vegetation may be incorporated/retained within the road
reserves.

Where existing roads are extended into the development the existing road reservation widths have
been continued.

The proposed road reserves are consistent with the urban road reserve width in the Policy. The Shire’s
Executive Managers for Development Services and Engineering Technical Services and are in support of
the proposed road reserve widths, which will be designed and constructed in accordance with the
Shire’s Subdivision Guidelines.

A 10 metre road widening to Reserve Road is proposed to increase the road width to 30 metres,
consistent with clause 5.1.2 ¢) of the LPP 16, and the southern portion of Reserve Road.

Page 195



Item 9.1.1 - Attachment 9

LOCAL PLANNING POLICY NO. 18: SETBACKS

Setbacks proposed in the Development Plan for building envelopes reflect the LPP 18 policy
requirements for 20m to roads, 20m to rear and 15m to side boundaries for the Conservation Lot only.

Setbacks for Residential R2 zoned lots and the remainder of Rural Conservation zoned lots are
consistent with the setback requirements of the Residential Design Codes.

LOCAL PLANNING POLICY NO. 21: FIRE MANAGEMENT PLANS

The objectives of the LPP 21 Fire Management Plans are to protect life and property and to maintain the
rural character of the Shire. The Policy contains requirements and information in relation to:

o private property owners and occupiers’ responsibilities for fire safety;
o fire service access routes;

o individual firebreaks;

o general fire hazard reduction;

o water supply; and

° fire management plans.

LPP 21 requires fire management plans. The following comments are made in response to the Policy:

° A Fire Management Plan has been prepared in support of the Development Plan and has regard
to the formatting requirements of the Policy.

o Lots of a land area less than 2 ha do not require individual firebreaks but are required to follow
General Fire Hazard reduction measures.

° Fire Service Access Routes are proposed as indicated on the Development Plan.

° 3m Fire breaks are proposed along the northern and west boundary of the Conservation Lot.

o 6m wide Fire Service Access Routes are proposed along the southern boundary of the

Conservation Lot.
LOCAL PLANNING POLICY NO. 22: FENCES
LPP 22 requires the following in relation to general fencing requirements in all Zones:

° As a condition of planning consent the Council may require fencing to exclude the keeping of
animals and poultry and the cultivation of crops, vines and fruit from watercourses, areas liable
to flooding and/or land where soil erosion or other land degradation may occur;

° The erection of any fence or gate to prevent access to a strategic fire break is prohibited (see also
Local Planning Policy No. 21: Fire Management Plans);

° Applications for planning consent for fences may be dealt with by the Chief Executive Officer
under delegation issued by Council in accordance with Section 5.42 of the Local Government Act;
and

o Planning consent is not required for the repair or replacement of an existing fence.

LOCAL PLANNING POLICY NO. 26: WASTE MANAGEMENT
LPP 26 requires the following in relation to waste management in the Residential R2 Zone:

° It is Council’s intention within the foreseeable future that:
— there shall be no kerbside waste collection within Agricultural Resource, Light Industrial and
Special Use Zones;
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— there may be kerbside waste collection within Townsite and Rural Residential Zones.

° There shall be public landfills available for local waste disposal, with access to Shire residents on
presentation of a tip pass.

° Local waste products shall be disposed of within the Shire only at public landfills or on-site, to the
satisfaction of Council’s Environmental Health Officer.

° Recycling facilities shall be provided at public landfills to assist in minimising waste generation.

LOCAL PLANNING POLICY NO. 28: POS DEDICATION ON REZONING

Consistent with the LPP 28, land is proposed to be ceded free of cost as public open space, within the
Residential R2 zone. This land will be maintained by the Shire in the future as public open space.

LOCAL PLANNING POLICY NO. 32: DEVELOPMENT PLAN

LPP 32 requires a Development Plan to be prepared and submitted to Council for approval, as specified
by Council. This report and Plan is prepared having regard to the information to be shown, as outlined
in LPP 32 and the Scheme.

LPP 32 requires the endorsement of a Development Plan prior to subdivision of land.
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3 LOCATIONAL CONTEXT

3.1 REGIONAL CONTEXT

The site is situated in the rapidly growing North-East region approximately 50km north of Perth, 2.5km
north of the Great Northern Highway and 22km south of the Bindoon townsite, and 40km south of
Gingin, as shown in Figure 6. The Midland sub-regional centre is located some 40 km immediately south
of the subject site and provides an extensive range of commercial, retail and service opportunities. The
Joondalup City Centre is located 35 km to the west and also provides comprehensive shopping and easy
access to services including employment opportunities.

Regional education facilities within close proximity to the site include Gingin District High School
(Primary-Yr10) and Toodyay District High School (Primary-Yr10). The subject site also benefits from key

health facilities located at Joondalup Private Hospital, Swan District Hospital Campus (Midland) and
Northam Regional Hospital.

The site is well connected to existing and planned regional movement networks such as Great Northern
Highway, Brand Highway and the future Perth-Darwin Highway.
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FIGURE 6 REGIONAL CONTEXT PLAN

Page 198



Item 9.1.1 - Attachment 9

3.2 DISTRICT CONTEXT

The site is located on the western side of Great Northern Highway between Chittering and Muchea,

refer Figure 7. Bullsbrook, located approximately 20km to the south, is the largest centre within close
proximity to the site.

A number of private and public schools operate within the surrounding context. Education facilities
within a 20km radius include Gingin District High School (Primary-Yr10), Bindoon Primary School and

Immaculate Heart College (Private, Kindergarten-Yr6). Toodyay District High School (Primary-Yr10) is
located 45km east of the subject site.

The site is also serviced by a number of health facilities located within a 20km radius at Gingin Medical
Centre, Bindoon Medical Centre and Bullsbrook Family Medical Centre.

Local conveniences are provided at the Muchea IGA X-Press (within 10km from the site), Bullsbrook IGA,
Bindoon IGA and Gingin IGA X-Press.
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FIGURE 7 DISTRICT CONTEXT PLAN
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LOCAL CONTEXT

The subject site is located on Reserve Road within the Shire of Chittering, approximately 50 km north of
Perth, 2.5 km north of the Great Northern Highway and 22 km south of the Bindoon town site, refer
Figure 1.

Within the site’s immediate context, the subject site is bounded to the north and east by land zoned
‘Rural Residential’ (refer Figure 5). The land to the east is currently being developed in accordance with
this zoning. The land to the north, west and south of the site is zoned as ‘Agricultural Resource’ and
identified as Rural Retreat in Council’s Local Planning Strategy (refer Figure 3). There is an existing
dwelling and improvements located on the site.

The above reaffirms the strong relationship the site has with the existing regional, district and local
context in support of the Development Plan and Scheme amendment. Having regard to existing and
future strategic infrastructure and activity within the region, Figure 6 and Figure 7 demonstrate that the
site is part of, and is well connected with, the regional framework.

There is an existing dwelling and improvements located on the site, refer Figure 2. These will be
retained as part of the proposal.

ACCESS

Access to the subject land is provided via Great Northern Highway, Reserve Road and Rosewood Drive.
Reserve Road extends along the entire western boundary of the site. One kilometre of the southern
portion of Reserve Road is constructed to a bitumen finish with the balance comprising gravel. The
future Perth-Darwin highway is located to the west of the subject land. The site is therefore well
located with strong road linkages and accessibility, both north and south.

Page 200



Item 9.1.1 - Attachment 9

4 ENVIRONMENT

4.1 SITE DESCRIPTION

The subject site is situated on the Dandaragan Plateau east of the Darling Scarp, in the Brockman River
Catchment. The subject site occurs on low sand hills with slopes gently to the east, with topography
varying from approximately 140m to 165m AHD.

The free draining sandy soils show no evidence of definable watercourses or streamlines. Rocky Creek
to the south is the only nearby watercourse and any runoff would be by means of dissipated flows
through the porous soils and percolation into the water table, which flows in a southerly direction to
Rocky Creek and then to Ellen Brook systems.

For Lot 9001, Table 3 indicates the Land Management Units:

TABLE 3 LAND MANAGEMENT UNITS AT LOT 9001 ROSEWOOD DRIVE (BESSELL-BROWNE UNPUB).

222MB_1 Mogumber 1 Subsystem Undulating broad crests and very Shallow gravelly sands
gentle upper slopes <10% with
common lateritic duricrust outcrop
and shallow gravelly sands. Low
woodland and shrubland of E.
todtiana and Acacia spp.

222Mb_2 Mogumber 4 Subsystem Gently to moderately inclined slopes Shallow gravelly sands
<10% with shallow gravelly sands and
few areas of lateritic outcrop. Low
woodland with some C. calophylla and
E. marginata also with E. todtiana,
Dryandra spp. and Acacia spp.

222MB_3 Mogumber 3 Subsystem Gently inclined undulating slopes and Deep grey siliceous or
minor drainage head-waters. Deep bleached sands
grey siliceous or bleached sands. Low
woodland and shrubland of C.
calophylla and Acacia spp.

222Mb11 Mogumber 11 Subsystem Drainage depressions in gently sloping  Duplex brown and yellow
(<10%) plain. Duplex brown and duplex soils that are often
yellow duplex soils that are often gravelly.
gravelly. Low woodland of C.
calophylla and E. wandoo with the
occasional E.marginata, Banksia and
Allocasuarina spp.

Lot 2 Reserve Road, with the exception of some stands of vegetation, has been cleared of native
vegetation for floriculture, in particular native flower production. A brick and tile dwelling and
associated farming infrastructure, which includes a shade house, packing sheds, water tanks and
reticulation are located in the south west corner of the property. Water is currently supplied to the site
by means of an artesian bore and superficial aquifer.
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VEGETATION

ENVIRONMENTAL PEER REVIEW - 360 ENVIRONMENT

360 Environment has been engaged by Riverside Investments to address environmental matters
associated with the subject land, and in particular consider comments raised by the Chittering Landcare
Group. A copy of the correspondence can be found in Appendix B and a summary of the advice is
outlined below:

o 360 Environmental notes that Black Cockatoo species were not identified as potentially using the
site in the VDM reports. These species are listed as having conservation significance at the State
and Federal levels. A report is currently being prepared to address whether the development
area contains Black Cockatoo foraging and breeding habitat and how much would be cleared by
the proposed development. A determination will then be made to determine if it is necessary to
provide a referral in accordance with the Federal EPBCT Act once the results of the assessment
are known. At this stage it is not considered that the presence of Black Cockatoo habitat will be
of significance as the environmental approval process at the state and Federal levels allow for the
offsetting of any impacts by the acquisition of other suitable land for conservation purposes.

o 360 Environment notes that the development is in the Ellenbrook sub-catchment of the Swan -
Avon Lower Swan Catchment, however consider that this observation by VDM has no
implications with regard to the adequacy of the findings of the VDM report.

o The flora survey was conducted in either December 2005 or September/October 2007 depending
on which part of the document is being read. VDM’s environmental vegetation survey is dated
January 2008, refer Appendix C.

o 360 Environment has performed database searches as part of its review and it was found that
none of the flora species listed in the 2005 and 2008 VDM reports is currently considered of
conservation significance.

SURVEYS

A basic ecological assessment was undertaken for Lot 2 Reserve Road by Belleng VDM Pty Ltd in
December 2005. The report recommendations are reflected in the preparation of the Development
Plan. A full copy of the report is appended in Appendix D and a summary of the findings are outlined
below.

° The existing vegetation on site comprises a mosaic of planted vegetation, due to the use of the
site as a plant nursery, which is highly disturbed by non-declared weedy grasses.

° There were no species of state, federal or local fauna identified on the site and it was also
established that there were no significant habitat species identified during the basic fauna
survey. There was the identification of one mature Blackbutt on the southern boundary of the
site which may provide habitat for native fauna, however, it is considered that given the isolation
of the tree from surrounding areas it is unlikely to be used as habitat for the fauna expected to
occur in the area.

° There were no wetlands, water bodies or drainage lines within the site.
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A Vegetation Survey was undertaken by VDM Environmental in September and October 2007 for Lot
9001 Rosewood Drive. A full copy of the report is appended in Appendix C and a summary of the
findings are outlined below.

° Two System 6 Vegetation Complexes occur on the property; both are extensive in the Muchea
sandplain area and neither is considered to be under immediate threat.

° No Threatened Ecological Communities were identified at Lot 9001.

° A number of declared rare flora and conservation priorities species are located in the vicinity of
Lot 9001, however these were not identified on the site during the flora survey.

° There was no indication of Dieback.

° Extant native vegetation consists of Corymbia calophylla — Eucalyptus marginata — Banksia sps
dominated woodlands with a variable open to closed understorey consisting of numerous woody
shrubs and herbaceous species. Stands of tall Adenanthos cygnorum shrubs dominate locally.
Variation in plant community floristics and structure is related to soil type. Three communities
were recognised and these relate to topographic features and substrate. Plant community health
is good with peripheral weed invasion being the main disturbance.

o The vegetation on the site was observed to be in consistently good condition with low level
disturbance and, as an ecological linkage, can be maintained via the retention of vegetation
outside building envelopes.

EFFLUENT DISPOSAL

Effluent produced from each household is proposed to be discharged to an Aerobic Treatment Unit for
each lot, discussed in further detail in section 6.2.

ATU design will be to the Department of Health’s Guidelines for Aerobic Treatment Units for single
service dwellings.

ACID SULFATE SOILS

The subject site is located in the Low to No Risk of Actual (ASS) and Potential (PASS) Acid Sulfate Soils at
depths of >3m. In consideration of the topographical and geological location of the site coupled with
the Low to Nil Risk Classification of the site, ASS is not considered to be a constraint on the site.

No potentially contaminating land uses and/or activities were identified and there are no records of
contamination at and/or complaints about the subject site. In the absence of visible signs of staining
and/or residues at the surface of past and/or current contamination, no further assessments are
deemed necessary.
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DIEBACK CONSIDERATIONS

Based on site investigations by VDM Environmental there are currently no dieback implications over the
subject site. However, in accordance with Section 5.8.1 (f) of the Scheme the following dieback
mitigations measures will be put in place when the site is being developed:

° Ensuring, by visual inspection and/or cleaning, that vehicles, plant, equipment, foot-ware and
bicycles etc are clean when entering an uninfested area (i.e. free of soil and plant material).

° Ensuring that any basic raw materials (rock, stone, gravel, soil and sand) being used on site are
free of P. cinnamomi.

° When planting seedlings that were raised in nurseries it is essential that only uninfected planting
stock in sterilised soil is utilised and that care is taken during seedling transport to ensure that
the seedlings do not come in contact with infested soil or plants.

o Water draining from areas likely to be infested should be directed away from uninfested areas.

CALM 2004, Best practice guidelines for the management of Phytophthora cinnamomi, Public
Consultation draft, Department of Conservation and Land Management, Western Australia.

ENVIRONMENTAL CONCLUSIONS /
RECOMMENDATIONS

With respect to environmental considerations required to be addressed in the subdivision design, the
following has been provided:

° Conservation of vegetation in a 20 ha Conservation Lot with Conservation covenants in place to
ensure protection of the vegetation.

o A report is currently being prepared to address whether the development area contains Black
Cockatoo foraging and breeding habitat. It will then be determined whether it will be necessary
to provide a referral in accordance with the Federal EPBC Act once the assessment are known. It
is not considered that the presence of Black Cockatoo habitat will be of significance as the
environmental approval processes at the State and Federal levels allow for the offsetting of any
impacts by the acquisition of other suitable land for conservation purposes.

° Where consistent with the recommendations of the Fire Management Plan, vegetation will be
retained in a managed open parkland, which will warrant some thinning of vegetation to lower
fuel loads.

° Planting in already cleared areas of some vegetation including local eucalyptus and banksia

species within road reserves and cleared lots may be undertaken.

o A landscaping plan for the development is anticipated to be prepared as a condition of
subdivision approval.

o Clearing within Building Envelopes, together with managed open parkland for areas outside of
Building Envelopes, will assist with minimising clearing and housing will be able to facilitate
screening using existing vegetation.

o Incorporation of water sensitive design principles.
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PROPOSED DEVELOPMENT
PLAN

LOT DESIGN

The proposed subdivision will create 246 lots, predominantly 5,000m? in land area within Lot 2 Reserve
Road; as well as a lot for Drinking Water Protection Site; and larger lots between 5,250m” to 1.0677 ha,
as well as one 20 hectare Conservation Lot, within Lot 9001 Rosewood Drive. The average lot size across
the Development Plan area is 6,074m’ (excluding the Conservation Lot). Each lot will be connected to a
potable water source provided by a licensed water provider, which supports the minimum lot size of
5,000m? (refer section 6.3 on water provision). The provision of 5,000m? lots has been proposed given
the availability of water and the minimal site constraints for Lot 2 Reserve Road, which includes the
subject site’s gentle undulation and lack of local native vegetation on Lot 2 and no water courses on Lots
2 and 9001. An existing dwelling and some outbuildings on Lot 2 can be retained within the proposed
lots within the subdivision layout. Figure 8 Development Plan is included overleaf.

In addition to the policy provisions of the Local Planning Strategy, the proposed design concept has been
formulated around the following criteria:

° To create a subdivisional form which is responsive to the physical and environmental sensitivities
of the land,;
° To create a subdivision design that provides for an ecological link across the northern aspect of

the subject site;

o To create a subdivision which is conducive to an effective fire management strategy, consistent
with the latest guidelines;

o To acknowledge the future development potential of adjoining land and provide for future
continuity between developments.

° Due to the regular shape of the subject land, regular orientation and layout of lots orientated to
Reserve Road.

MOVEMENT NETWORK

The subject site has its primary frontage from Reserve Road. Three access points to the subdivision are
proposed from Reserve Road, creating a legible and robust street network. Two of the access points are
wholly within Lot 2 and will be landscaped to create a sense of arrival. The southern access point will
create a T-junction with Reserve Road, and is proposed to be a slightly wider road reserve to incorporate
landscaping and an entry road appearance to the development. The second access point is midway
along the western boundary of Lot 2 Reserve Road, which terminates internally at the proposed public
open space. The third, northern, access point is proposed to be shared with future development of Lot
9000 Reserve Road, which is not part of this proposal. This access point creates an east-west access
street that logically terminates with a proposed intersection to Rosewood Drive.
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5.3
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Connectivity to the rural residential development immediately to the east is proposed, by road
connections to the south and north of Rosewood Drive. These road connections will be of a width and
construction standard to coordinate with the levels and design of existing Rosewood Drive. This
supports alternative means of movement for residents for accessing the district and regional road
network, as well as alternative means of entry/escape in the event of bushfire or other emergencies.

The internal roads facilitate a high degree of connectivity and have a meandering road design where
appropriate to limit vehicle speed. The road network within the subject site is logical and
interconnected to create a regular layout which focuses on a sense of arrival within the design by
converging the network towards an internal public open space. All roads extend either north-south or
east-west, promoting good solar access opportunities in housing construction. The proposed within the
design are 20 metres in width and are proposed to be sealed. The logical road grid is supportive of
emergency service movement.

One proposed street is proposed as a future connection through to Lot 9000. For the interim, this street
will be a cul-de-sac yet will provide access to the proposed Fire Service Access Route between Lot 9000
and Lot 9001.

It is proposed that the developer will construct the subdivisional roads within the subject site for
handover to the local government.

INDICATIVE BUILDING ENVELOPES

In accordance with the Scheme and the Shire’s policy requirements, building envelopes are provided on
the Development Plan for all lots.

Building envelopes are indicative on the Development Plan for the purposes of illustrating the setback
principles. The final positioning of Building Envelopes would need to comply with the provisions of the
Scheme, the requirements of the Development Plan and the approved Fire Management Plan. Building
Envelopes will be located accurately at the subdivision stage in consultation with Council Officers and a
Licensed Surveyor, such that all parties are satisfied with the location of the Building Envelopes. The
envelopes will be surveyed and pegged at this time. It is expected that an appropriate subdivision
condition will be imposed in this regard.

All structures are required to comply with Council requirements and be contained within building
envelopes where identified. Building envelopes are permitted to be a maximum of 2000m>. Buildings,
water tanks, etc that are to be located outside of nominated building envelopes will require planning
consent from the Shire of Chittering and shall be considered on the individual merits of the proposal. It
is, however, noted that the placement of built features outside of building envelopes will generally not
be supported unless extenuating circumstances exist.

The building envelope within the Conservation Lot (20 hectare lot) is indicated to be setback 20 metres
from subdivisional roads, 15 metres from side boundaries and 20 metres from rear boundaries, in
accordance with clause 5.8.2 of the Scheme.
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For the remainder of the Rural Conservation and Residential R2 Zoned lots, the building envelopes are
based on the setbacks for the ‘R2’ density coding as contained in Table 1 of the Residential Design
Codes, refer Figure 9, being 20 metres from the primary street, 10 metres from a secondary street and
10 metres from other/rear boundaries. The building envelopes are sited based on the principle of being
located 20 metres from the primary street frontage, setback 10 metres from side boundaries, and
extending towards the rear of properties to a maximum area of 2,000m®  This ensures that
development would be located towards primary streets and centrally within lots, to optimise setback
distances between dwellings to the sides and rear.

FIGURE 9 INDICATIVE BUILDING ENVELOPES AND CROSS-SECTION — TYPICAL LOTS
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5.4 YIELD AND POPULATION

A total of 246 lots are proposed to be created. The 2011 Census indicates an average of 2.7 persons per
household within the suburb of Chittering, which is consistent with the remainder of the Shire of
Chittering local government area. Based on this guide, approximately 664 people will be
accommodated within the development.

5.5 FIRE MANAGEMENT

A number of different bushfire protection planning documents, standards and requirements are
currently in place, or are proposed, in Western Australia. These documents, standards and
requirements are not always consistent. Section 2.1.2 (and section 2.2.4 in relation to LPP 21 Fire
Management Plans) provides an overview of the documents which are currently in place and which
were incorporated in the bushfire risk management solutions for the proposed development of Lot 2
and Lot 9001. Further background information is provided below.

BUSHFIRE-PRONE AREA MAP

The Department of Fire and Emergency Services has recently carried out mapping to identify and
designate bushfire-prone areas in Western Australia. It is understood that a bushfire-prone area map
has been developed for the Shire of Chittering, but that this map is not yet available to the public (DFES
2014).

For the purpose of this Fire Management Plan, it is assumed that Lot 2 and Lot 9001 will be designated
as a bushfire-prone area.

SHIRE OF CHITTERING FIREBREAK NOTICE 2014-15

The Shire of Chittering issues an annual Firebreak Notice. The Notice may change from year to year.
The Firebreak Notice for 2014-15 lists a number of requirements, including:

° On lots which are less than 2 hectares, boundary firebreaks are not required. These lots should
meet the requirements listed under General Fire Hazard Reduction.

° Lots with an area greater than 2hectares must maintain 3m wide firebreaks clear of all flammable
materials along the inside boundary of the property. A 4m vertical clearance along the firebreak
is also required.

° 20m wide Building protection zones must be maintained around all buildings. Bushfire fuels in
building protection zones must be maintained below 2t/ha.

5.5.1 BUSHFIRE RISK MANAGEMENT - SOLUTIONS

As mentioned above, a number of different bushfire protection planning documents, standards and
requirements are currently in place, or are proposed, in Western Australia. These documents, standards
and requirements are not always consistent. Furthermore, changes are expected to be made to the
new draft SPP and Guidelines before they are adopted in May 2015.
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The bushfire risk management solutions contained in the Fire Management Plan are based on the
performance criteria listed in the draft Guidelines. However, in cases where the requirements contained
in the different documents are inconsistent or have shortfalls, the solutions were developed to meet the
requirements of the Australian Standard for the Construction of buildings in bushfire-prone areas
AS3959.

VEGETATION MANAGEMENT

Lot 2 Reserve Road was previously used as nursery and as such the vegetation on-site is not
representative of endemic vegetation complexes. Vegetation cover varies significantly and includes
open paddocks (grassland), scrub and shrubland as well as Banksia woodland. These Banksia woodlands
were all introduced to this site.

Vegetation cover on Lot 9001 Rosewood Drive is Xanthorrhoea — Eucalyptus woodland, Adenanthos
woodland and Banksia — Eucalyptus woodland).

In order to reduce bushfire attack levels within the proposed development, most of the vegetation on
Lot 2 and Lot 9001 will be managed as open parkland. Bushfire fuel loads across the site will generally
be maintained below 2t/ha, in accordance with the requirements for building protection zones (refer to
Figure 8 for detail).

The vegetation on the Conservation Lot can generally be retained in its current form, except adjacent to
buildings, where bushfire fuel loads have to be maintained low to reduce bushfire attack levels to
achieve compliance with AS3959.

Where vegetation is introduced in cleared or disturbed parts of the development, it must also be
maintained generally below 2t/ha, in accordance with requirements for building protection zones.

BUILDING PROTECTION — AS3959

° All habitable buildings will be constructed to comply with the Australian Standard for the
Construction of buildings in bushfire-prone areas AS3959.

° Habitable buildings should not be constructed in areas where the level of bushfire attack is BAL-
40 or BAL-FZ. Sufficient separation must be maintained between a habitable building and
classified vegetation so that the bushfire attack level is reduced to BAL-29 or less.

° Increased setback distances for houses have been specified along the eastern boundary adjacent
to the existing rural residential lots, as well as on lots which abut the Conservation Lot. This
ensures that building protection zones do not extend into the adjacent rural residential lots and
into the Conservation Lot.

° Site specific bushfire attack level assessments must be completed in accordance with AS3959 to
determine the level of bushfire attack and minimum construction requirements when building
plans are prepared and submitted to Council.

° As a minimum, all habitable buildings in this development must be constructed to BAL-12.5, even
when houses are located in an area where a bushfire attack level assessment carried out under
AS3959 has classified a site as BAL-Low, as ember attack can still impact on buildings.
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Note: The Department of Fire and Emergency Services advised that the proposed bushfire prone area
maps and the associated regulations will be released in May 2015. This will enable AS3959 to be
applied.

VEHICULAR ACCESS

Refer to the Development Plan () for the location of roads and section 5.2 for a description of the
movement network.

° Within Lot 2 and Lot 9001, a network of through roads provides access for residents and
emergency services.
° Roads leading into and out of the development, and within the development, are suitable for use

by conventional 2wd vehicles.

o Fire Service Access Routes along the eastern boundary of Lot 2 and Lot 9001, and along the
boundary between Lot 9000 and Lot 9001, provide additional access for fire services.

° Two Fire Service Access Routes will also be established to connect the Fire Service Access Route
along the eastern boundary of Lot 2 with the road network in the development.

o A 3.0m firebreak is proposed on the western and northern boundary of the Conservation Lot.
o The following standards apply to Fire Service Access Routes:

— aminimum of 6m wide;

— hard surface;

— turn around areas every 500m;

— where necessary, corners will be truncated;

— where required, gates will be installed to provide access for fire crews to the rear of lots;

— gates and signs will be installed where Fire Service Access Routes connect to public roads;

— Fire Service Access Routes will be located within a reserve vested in the Shire of Chittering or
within an easement in accordance with Local Planning Policy No 21;

— the cost of maintaining Fire Service Access Routes will be levied against individual lots within
the development.

WATER SUPPLY AND FIRE HYDRANTS
° A reticulated water supply will be established for this development.

° Fire hydrants will be installed along roads within the development.

STOCKING RATES

The keeping of livestock (such as for pigs, horses, poultry or any grazing stock) shall not be permitted.
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PUBLIC OPEN SPACE

2.7423ha of public open space is proposed centrally within the development to optimise its proximity to
surrounding lots. Given the vegetation to be retained on sites, and the variety of larger lot sizes, it is
considered that this public open space will supplement the amenity enjoyed by residents. The public
open space is proposed to be reticulated and partly landscaped, in consultation with the Shire, for the
enjoyment of the local community.

FENCING

All lots will be fenced to a rural standard, to be determined by the Developer in accordance with
Council’s LPP 22. The Developer proposes to fence all boundaries.

TIMING AND STAGING

Timing and staging will be determined by the Developer at the appropriate time.

MILITARY CONSIDERATIONS AREA

The Local Government shall not permit the construction and occupation of more than one dwelling or
holiday or other short term accommodation on any one lot within the designated area. This only relates
to the lots within Lot 2 Reserve Road.

Whilst our client acknowledges these provisions, further investigations have been undertaken and the
subject land is outside specific ANEF contour relative to the RAAF base. Investigations with the City of
Swan reveal that apart from those lots in close proximity to the RAAF base, the City of Swan has no
specific development provisions outside of those areas.

It is therefore recommended that a review as to the necessity of the noise attenuation be undertaken as
part of the Development Plan process.

RESPONSE TO SCHEME AND POLICY
REQUIREMENTS

Clause 5.7 limits only one dwelling on any Rural Conservation lot, within the designated building
envelope. Ancillary Accommodation may be permitted where it is proposed to be located within the
building envelope.

Clause 5.8 requires planning approval for subdivision and development of rural conservation land.

Clause 5.8.1 requires the preparation of a Development Plan to accompany a subdivision application for
rural conservation subdivisions. It is evident that the proposed subdivision and development plan has
been prepared based on the Scheme and all state and local government policy requirements. In
particular, in response to clause 5.8.1 which outlines the requirements to be addressed in the
preparation of a Development Plan, the following comments are made:

a) All lots are greater than 5,000m? in land area, with areas and dimensions for lots and indicative
building envelopes identified on the Development Plan.
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An area of public open space is identified, which is in a central location to provide for recreation,
amenity and landscaping for flora and fauna purposes.

Fire Service Access Routes are provided, as shown on the Development Plan. The details of these
are outlined in Fire Management Plan that is currently being prepared, refer Appendix F.

Water erosion and catchment management performance of the site is to be enhanced by the
proposed development, with revegetation where compatible with the Fire Management Plan, to
be undertaken by the developer and individual purchasers.

Existing vegetation will be managed as open parkland and landscaping across the whole
development.

Dieback was not identified in environmental studies for the subject site. Should, however,
dieback be identified, corrective measures have been identified within the report.

Land has been allocated within the Development Plan for the provision of a water supply (and
water treatment plant), with infrastructure for effluent treatment, greywater re-use (where
applicable) being incorporated into individual Building Envelopes.

Aerobic treatment units are proposed within all lots.

The development plan recognises future development plans both north, existing development to
the east and provides road linkages to existing roads.

The proponent is aware of its obligations under the Wildlife Conservation Act 1950 and the
Environmental Protection and Biodiversity Act 1999, and will ensure compliance as required.

As discussed in the Development Plan, there are no watercourses or areas of inundation located
within the subject site. Drainage and infrastructure is discussed in the report.

No areas have been identified to comply with an Environmental Management Plan as the
particular details are otherwise addressed by the Development Plan and report. In lieu of an
EMP, the approved Fire Management Plan will make recommendations regarding vegetation
management. The Development Plan defines building envelopes and access. A Conservation
covenant will be applied to the Conservation Lot. Management requirements are outlined on the
Development Plan.
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SERVICING

ROADWORKS

Access to the subject land is provided by Reserve Road which extends north-south from Great Northern
Highway. Reserve Road extends along the entire western boundary of the site. One kilometre of the
southern portion of Reserve Road is constructed to a bitumen finish with the balance comprising gravel.
The future Perth-Darwin highway is located to the west of the subject land. The site is therefore well
located with strong road linkages and accessibility, both north and south.

All internal roadworks will be designed and constructed in accordance with the requirements and
standards of the Shire of Chittering as appropriate to the regulatory control requirement of the
individual roads and hierarchy requirements. Roadworks will generally consist of rural standard road
pavements.

The entrance road from Reserve Road to the south of Lot 2 into the development will be subject to high
level treatments to provide an ‘Identity entry statement’. The intersection treatment onto perimeter
distributor roads will offer a high level of control for all traffic flow.

All road reserves within the development are proposed at 20m, except where connection with existing
road reservations is required (25m wide road reserves). Minimum recommended carriageway widths
will be selected with due reference to local authority and Community codes and will include parking
provisions for local traffic.

The above reserve widths are also designed to accommodate the relevant services corridors required to
provide reticulated essential services to the proposed development plus incorporate substantial
planting zones along the road reserve boundaries.

The internal streets are designed to include both drainage (refer section 6.4 of this report) and on street
planting with native vegetation. This will mean that some streets will ultimately be designed with
planting and drainage on both sides of the street and some will be designed to include drainage and
planting on one side of the street only. This is considered to be a detailed design matter and the final
design will be subject to the approval of the Shire of Chittering.

Existing perimeter roads will require upgrading to a full seal width of 7.4m (two coat seal). This will
apply to the extension south along Reserve Road from the subject land to where the seal currently
stops. This upgrade is well outside the development area and a recoup in the construction costs from
future subdividers along this route will be possible under the Planning and Development Act 2005. Road
widening to the extent of Reserve Road abutting Lot 2 is proposed in order to provide for a 30m wide
road reserve.
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EFFLUENT DISPOSAL

Reticulated sewerage infrastructure will not be provided to the development.

Effluent produced from each household is proposed to be discharged to an Aerobic Treatment unit for
each lot. Aerobic Treatment Units, or ATU’s, allow for treatment of raw effluent to a level acceptable
for reuse in garden beds (non-contact). This process will reduce the potable water requirements for
each lot, whilst providing beneficial reuse from a waste product. ATU design will be to the Department
of Health’s Guidelines for ATU’s for single service dwellings and an approved Leach Drain or other DoH
approved dispersal system.

Standard Water Corporation sewerage headworks charges will not apply to this development.

WATER SUPPLY

There is no Scheme water available in the area.

The potable water system proposed will be extracted groundwater from the Leederville Aquifer. The
aquifer has been identified as a confined aquifer which has a lower requirement for a water quality
protection plan. Although the limited water quality data currently available shows that the water is
suitable for potable purposes with all analysed parameters meeting the Australian Drinking Water
Quality Guidelines for Health it does have two low level exceedences (Fe and Mn) for the aesthetic
water quality guideline values.

Further bore testing and water analysis will be undertaken in 2015 to gain a better understanding of the
aquifer water quality and provide the necessary information for the water treatment plant system
design.

This confined aquifer will be compatible with the proposed on-site effluent disposal system proposed
for each household. The aquatard between the unconfined and confined aquifers will provide the
required barrier for the protection of the source water and will be covered in the Source Protection
Plan.

The potable water system will be treated to meet the Australian Drinking Water Guidelines (2011) for
microbial, chemical and physical properties for both aesthetic and health guideline values. The water
will be delivered to customers under pressure and on demand meeting the conditions as described in
the Water Supply Code of Australia V3.1 (WSAA). It will be a four stage process of Aeration, Filtration
and Disinfection

The system will consist of water treatment and multi barrier disinfection system required for the
sustainable production of ‘safe’ drinking water.

Stage 1 - Water extraction, the bore will be developed in accordance with the Minimum Construction
Requirements for Water Bores in Australia (February 2012) as required by the Department of Health.
The installation of the bore will be undertaken to mitigate any risk of contamination of the Leederville
Aquifer and hence the source water. All material used will be suitable for drinking water. The system
will have a second bore to ensure as a contingency to any unforseen incident that would impact source
water supply.
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Stage 2 - Primary treatment and disinfection, the water will undergo advanced oxidisation and
disinfection using Ozone. This will precipitate excess manganese and iron in the water to ensure it
meets the Australian Drinking Water Quality Guidelines criteria for both health and aesthetic
requirements. The use of Ozone provides a number of benefits including: high efficiency of oxidization,
highly flexible to meet needs if water quality changes, provides one of the best levels of water
disinfection available without problematic disinfection by products and does not require the
importation of costly of dangerous chemicals.

Stage 3 - Filtration, sand filters will be used for the removal of Stage 2 precipitants and any other
particulate material that may be characteristic of the source water. Filter back flush water will be
discharged to a geotextile bag for storage and eventual removal from site. The balance of the discharge
water will be used for the amenity irrigation of the water treatment plant site.

Stage 4 - Storage and Disinfection, there will be significant balance storage onsite to ensure adequate
treated water to meet the supply requirements as set out in the Water Supply Code of Australia V3.1
(WSAA). There will be further disinfection of the water as water is supplied to the reticulation network
from storage. This disinfection will use liquid chlorine due to its long residual and its wide acceptance by
the water and health regulators. The use of ozone as an oxidiser and pre disinfectant when integrated
with chlorine disinfection will reduce the risk of the production of disinfection by products associated
with chlorine disinfection alone, providing Reserve Road residents with possibly the best quality water in
WA and Australia, and Aqua Ferre Pty Ltd will be the water supply service provider and will hold the
necessary licences as required in Western Australia. Preparation of the application for an ERA Water
Supply Services licence is underway and will be secured prior to the supply of water to customers. The
application process will be undertaken concurrently with property sales and treatment plant design and
construction.

It is anticipated that reticulated water will be a condition on the approval of both the Development Plan
and subdivision application. This will allow subdivision of the lots down to 5,000m’ in size. With respect
to this and in relation to SPP 2.5:

° Council’s Scheme and Local Planning Strategy permit subdivision within the Residential R2 zone
with a minimum lot size of 5,000m” over the subject site.

° A reticulated water supply will be provided to an appropriate standard as determined by the
Water Corporation, who will also be the licensed water provider. This also meets the
requirements of clause 5.8.5 of the Scheme.

° Buffer requirements and site area to be given up for the treatment plant (30m buffer
requirement).

° In accordance with the requirements of the Fire Management Plan and Planning for Bushfire
Protection, fire hydrants will be strategically located within road reserves. The water provision to
these hydrants will come from the reticulated water supply.
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STORM WATER DRAINAGE

Stormwater is to be managed effectively within road reserves.

Preliminary discussions with the Shire of Chittering indicates that the design philosophy for drainage in
the area is to ensure that downstream discharges are limited to existing flows, which includes
compensation and nutrient stripping prior to being allowed to overflow into the adjacent road drainage
networks and the river foreshore area.

Stormwater collection disposal strategies will incorporate storage and flood attenuation prior to
discharge to existing watercourses, should any occur.

Roundabouts will also be constructed, where appropriate, and can be used as a detention basin for the
disposal and treatment of stormwater during rain events, where possible.

All road reserves will be drained with rural standard open drains and drainage swales designed in
accordance with water sensitive design techniques discharging to soakage basins within the lots. Any
soakage or compensation basin systems will require an easement in favour of the local authority and
should be extensively landscaped to encourage nutrient stripping and natural filtration of the
stormwater drainage.

In general, stormwater management for all development options would comprise the following general
features:

o Localised infiltration of stormwater on each lot.
° Maximising on site storage and recharge of surface runoff into existing aquifers.
° Limiting runoff to pre-development conditions by promoting filtration of runoff through

enhanced natural vegetation and storage systems.
In addition the stormwater system will incorporate the following features:
o Runoff to be collected in the naturalised channels traversing the artificial biodiversity corridor

° Small check dams, constructed of rock pitching, will be located along the naturalized channels
allowing detention and infiltration of stormwater as well as reducing the velocity of flow along
the swales and drains

° Any flow at the south east corner of the subject land not contained will flow offsite along existing
outfall channels and watercourses.

ROAD VERGES & MEDIANS

The use of verge drainage areas is required to enable areas of planting to benefit from seasonal ‘passive
irrigation’. Species selection will directly reflect the anticipated water regime ranging from permanently
dry areas through to seasonal inundation.

The location of swales in verges and medians will create areas that are seasonally inundated and
generally wetter than other areas. The selection of plant species for these areas will be determined in
consultation with the Shire of Chittering.
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6.4.1 WATER QUALITY CONTROL

Water quality from surface flows within the development areas will be controlled by incorporating
nutrient stripping facilities within the proposed and existing soakage areas and formal landscaped
features.

6.4.2 GROUNDWATER RESOURCE MANAGEMENT

Groundwater Resource Management will include limiting drainage inverts to above the established
Annual Average Maximum Groundwater Level.

As discussed above, groundwater levels across the site are at medium depths but may be managed by
careful water sensitive design management.

6.5 POWER, TELECOMMUNICATIONS AND GAS

6.5.1 WESTERN POWER

Preliminary information from Western Power indicates there is a service network within the vicinity of
the subject land. It is anticipated that this network will have sufficient capacity to service the
development with underground power.

Western Power will require that all lots within the proposed development will be served by extension of
the existing infrastructure. At this stage the subject land is serviced by a combination of an overhead
and underground distribution system (depending on the date of original installation). It is likely that an
underground network will be required for the proposed development.

The cost of this work will need to be met in full by the developer. Standard Western Power
requirements will apply.

6.5.2 STREET LIGHTING

Standard Western Power street lighting design principles would be adopted for the development.

Western Power will provide one point of connection and a separate reticulation system will be required
to be designed and installed as a part of the construction of the reticulated lighting network.

6.5.3 TELECOMMUNICATIONS

Preliminary information from Telstra indicates there is a service network in the vicinity of the proposed
development. It is anticipated that this network will have sufficient capacity to service the development
with Telecommunication services.

Telstra will install any new telecommunication network facilities to the proposed lots, subject to the
developer providing, at its cost, trenching for cable laying.

Alternatively, where cable routes match Western Power underground power supply routes, Telstra will
wherever possible use the Western Power trenches in lieu of the developer providing additional
trenching.

No headwork charges for Telstra services are anticipated.
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6.5.4 GAS SUPPLY

It is envisaged that reticulated gas services are not available in the area. It is anticipated that the cost of
providing a reticulated gas network will be cost prohibitive and will not be provided in this instance.

6.6 BULK EARTHWORKS/SITE WORKS

The majority of Lot 2 Reserve Road is cleared and developed previously as a wildflower farm. Extensive
reticulation lines exist across the site and will be removed where building envelopes are proposed.

Preparatory works for development should be limited to the following:

° Demolition of selected existing outbuildings, slabs structures and remnant improvements. It is
envisaged that the existing dwelling will remain on site.

o Removal of reticulation and farm related services other than in areas where landscaping
treatments will require the retention of vegetation as appropriate to council requirements and
bushfire protection measures.

° Stripping and grubbing of areas to be earthworked with due regard to retention of vegetation as
appropriate for bushfire protection.

Consideration of landscape treatments for road verges, common areas, and site entries, will be an
important feature of the re-development strategy of the site, being mindful of required bushfire
management measures.

It is anticipated that the bulk earthwork operations for the subject land will be completed using material
available from site with some importation of additional fill as required to fulfil any specific geotechnical
obligations of the site.

Once the earthworks have been completed, the site will be temporarily stabilised (prior to construction
commencing) either by the respreading of stockpiled topsoil from the bulk earthwork operations, or by
hydromulch stabilisation as appropriate and in accordance with the requirements of the local authority.
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/7 CONCLUSION

This Development Plan has been prepared in support of a Scheme Amendment Request for rezoning Lot
2 Reserve Road from ‘Rural Residential’ to ‘Residential R2’ zone, and rezoning Lot 9001 Rosewood Drive
from ‘Rural Residential’ to ‘Rural Conservation’ zone in the Shire of Chittering’s Town Planning Scheme
No. 6.

In reassessing the development of the subject site, the landowners have now taken account of:

The requirement to supply water to the Muchea Employment Node;

o Providing additional land as a conservation area on Lot 9001 Rosewood Drive;

° Providing for fire escape/access from the existing development to the east through to Reserve
Road,;

° Addressing Department of Planning’s desire to see increased density of development on Lot 2

Reserve Road; and
° Addressing the viability of the project and associated infrastructure costs for the development.

The Development Plan has been prepared in accordance with the Scheme provisions and local policy
requirements. The Development Plan incorporates Council’s engineering standards for roads and
drainage.

Given that the Development Plan recognises the opportunities and constraints of Lot 2 Reserve Road
and Lot 9001 Rosewood Drive, it is requested that the Shire of Chittering and Western Australian
Planning Commission proceed to:

° Initiate the Scheme Amendment Request; and

o concurrently advertise the Development Plan/Report prior to formal consideration.
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Our Ref: 1032AA

23 April 2015

The Directors

Riverside Investments (WA) No 2 Pty Ltd
¢/- Pendulum Group

5 Ord Street,

West Perth, WA 6005

Via Email: sjs@3rdwavecapital.com

Dear Stephen

Lot 9001 Rosewood Drive and Lot 2 Reserve
Road, Chittering - Response to comments on
VDM Reports

1. Introduction

360 Environmental Pty Ltd (360 Environmental) is currently retained by Riverside
Investments (WA) Pty Ltd (Riverside), to address environmental matters associated
with the proposed development of Lot 7 Rosewood Drive (now named Lot 9001) and Lot
2 Reserve Road, Chittering. As part of this work 360 Environmental has been asked to
consider comments made by the Chittering Landcare Centre on environmental
documentation previously prepared in relation to the site's flora, vegetation and fauna.
This letter report provides responses to these comments.

The Chittering Landcare Centre was provided with the following environmental reports
as part of the stakeholder consultation process for the project:

e Belleng VDM (2005). Basic Ecological Assessment — Proposed Rural Residential
Development, Lot 2 Reserve Road, Chittering.

e VDM Environmental (2008). Vegetation Survey — Lot 7 Reserve Road, Muchea.
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We understand that VDM Environmental/Belleng VDM Pty Ltd (VDM) was
commissioned by Riverside to produce the above reports ten and seven years ago
respectively. It is recognised that there have been changes in regulatory requirements
for some aspects of biological surveys since these documents were written. We have
considered these changes and also provide comment on the implications (if any) they
may have on the findings of the VDM reports.

2. Black Cockatoos

Comment

360 Environmental notes that Black Cockatoo species were not identified as potentially
using the site in the VDM reports. These species are listed as having conservation
significance at the State and Federal levels.

Response

A review of the vegetation communities on the site has led to the conclusion that Black
Cockatoo species could potentially utilise the site. Accordingly Riverside has
commissioned 360 Environmental to prepare a Black Cockatoo habitat assessment for
both lots.

A report is currently being written to address whether the development area contains
Black Cockatoo foraging and breeding habitat and how much would be cleared by the
proposed development. Riverside will determine whether it is necessary to provide a
referral in accordance with the Federal EPBC Act once the results of the assessment are
known. At this stage it is not considered that the presence of Black Cockatoo habitat will
be of significance as the environmental approval processes at the State and Federal
levels allow for the offsetting of any impacts by the acquisition of other suitable land for
conservation purposes.

3. Chittering Landcare Centre Comments

Comment

There were no species of state federal or local fauna identified on the site and it was also
established that there were no significant habitat species identified during the basic
fauna survey....unlikely to be used as habitat for the fauna expected to occur in the
Brockman Catchment.” Although this probably is meant to refer to endangered species it
also incorrectly refers to the subject land being in the Brockman River
Catchment. This mistake is caused by incorrect conclusions — with the species list being
taken from the Brockman River Strategy. The subject land is in the Ellen Brook
Catchment. The Ellen Brook Catchment Management Plan has significant differences to
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the Brockman River Strategy as the land form and soil and vegetation types are very
different.

Response

We agree that the development is in the Ellenbrook sub-catchment of the Swan Avon-
Lower Swan Catchment. We consider, however, that this observation has no implications
with regard to the adequacy of the findings of the VDM reports given the following;

e We note that there have been changes in catchment boundaries since the VDM
reports were written meaning that while the definition of the catchments may
have changed, the area being referenced has not.

e That the VDM report does not identify any species of State, Federal or local
significance and it was also established that there were no significant habitat
species identified during the basic fauna survey.

e There is no comment in the VDM reports that suggest that species recorded
during the assessments are restricted to the Brockman River Catchment.

e 360 Environmental considers that most species of flora and fauna listed in the
VDM reports are widespread and common and occur on a variety of soil types.

We conclude that while the comment regarding catchments is correct as of today, it has
no implications regarding the accuracy of the VDM report.

Comment

The flora survey was conducted in either December 2005 or September /October 2007
depending on which part of the document is being read. A very significant issue is that
the Chittering Landcare Centre holds a copy of the VDM Environmental Vegetation
Survey — the date of which is Issue No 1, January 2008. The date on the document given
to the Shire of Chittering is Issue Nol, December 2014, giving the impression that the
report has only recently been conducted.

Response

The field component of the Basic Ecological Assessment was undertaken in December
2005 and the Vegetation Survey was carried out in September and October 2007. The
Chittering Landcare Centre comment regarding the date of December 2014 on the
report gives the impression that it was written and conducted recently is fair. However,
in the executive summary it does state that the survey was undertaken in September and
October 2007 and references are made throughout the document to dates other than
2014. We can only conclude that the reference to December 2014 was a typographical
error.
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Out of date references are used. Flora Base (DPaW reference) will have significantly
changed since 2005 (or 2007/2008 depending on which part of the document being
read) — ten years ago. Threatened flora species may have changed/ more species

discovered.

Response

360 Environmental has performed database searches as part of its work in considering
this comment. It was found that none of the flora species listed in the 2005 and 2008
VDM reports is currently considered of conservation significance.

We trust this meets your requirements at this time. Should you have any questions or
require further action please do not hesitate to contact Scott Bird on (08) 9388 8360.

We look forward to hearing from you.
For and on behalf of

360 Environmental Pty Ltd

/) /./
-r,!i_f'rf.-’ E‘)

P
F
..'

Scott Bird (Principal Scientist | Director)
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Disclaimer and Limitations

= The information contained within this report is provided in good faith in the belief that no
information, opinions or recommendations made are misleading.

= All comments and opinions given in this report are based on a limited survey of the study site or
on information supplied by the client, his agents and third parties.

= Assessments of site and the extent and nature of impacts of and to this study site are limited
within the terms of reference stated within this report, and by the limited timeframe of study.
Therefore the results presented herein cannot be considered absolute or conclusive without
additional long-term follow-up studies.

= VDM Environmental, its agents and employees, expressly disclaim any and all liability for
representations, expressed or implied, contained in, or omissions from, this report or any of the
written or oral communications transmitted to the client or any third party.

= Acceptance of this document denotes acceptance of these terms.

Ref. Veg Lot 7 Reserve Road Issue 1 Page (iii)

Lot 7 Reserve Road, Muchea January 20087
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Executive Summary

An assessment of the flora and vegetation found at Lot 7 Reserve Rd, Muchea was
undertaken in September and October 2007 on behalf of Riverside Investments (WA) No.2.
The field study was supported by data from CALM Herbarium, FLORABASE, an extract of
the CALM rare and threatened plants and communities databases and existing mapping

and literature.

Extant native vegetation consists of Corymbia calophylla — Eucalyptus marginata — Banksia
sps dominated woodlands with a variable open to closed understorey consisting of
numerous woody shrubs and herbaceous species. Stands of tall Adenanthos cygnorum
shrubs dominate locally. Variation in plant community floristics and structure is related to
soil type. Three communities were recognized and these relate to topographic features and
substrate. Plant community health is good with peripheral weed invasion being the main
disturbance. No threatened ecological communities are present. There is no indication of
dieback.

A total of 183 vascular plant species were recorded: 161 species being native. A specific
search was undertaken for rare and priority species. No rare or priority plant species were

found during the site survey undertaken by Steven Connell.

Ref. Veg Lot 7 Reserve Road Issue 1 Page (iv)

Lot 7 Reserve Road, Muchea January 20087
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1.0 Introduction
1.1 Background
VDM Environmental was requested by Riverside Investments (WA) No.2 to undertake a
Vegetation survey at Lot 7 Reserve Rd, Muchea (the subject site). The report has been
prepared in accordance with the EPA Guidelines for Terrestrial Flora Surveys and
Vegetation Surveys for Environmental Impact Assessment in Western Australia.
1.2 Objectives
The primary aims and objectives were to ascertain and determine:
e All plant species present.
e Determine and map plant communities present.
e Report on ecological values and protection needed.
1.3 EPA’s Perspective
The EPA's objective for flora is to maintain the abundance, diversity, geographical
distribution and productivity of flora at the species and ecosystem levels, through the
avoidance or management of adverse impacts and through improvement in knowledge. The
EPA has established broad principals to maintain these objectives:
e Avoid clearing
e Maintain biodiversity at sustainable levels
e Prepare and implement regional strategies for native vegation and biodiversity protection
e Conserver biodiversity in situ
e Reintroduce native vegetation
e Prevent loss of native biodiversity
Ref. Veg Lot 7 Reserve Road Issue 1 Page (6)
Lot 7 Reserve Road, Muchea January 2008
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2.0 Site Description

2.1 Location

Lot 7 Reserve Road, Muchea is approximately 50km north of the city of Perth within the
Shire of Chittering Local Government Area. The site is to be subdivided into two separate
portions of land, with the eastern portion to be subdivided for development. This report is an

assessment of the eastern portion of the lot only. (Refer Figures 1 and 2).

N

Lot 7

Figure 1: Aerial Photograph of Lot 7 (Wetland Base).

Ref. Veg Lot 7 Reserve Road Issue 1 Page (7)
Lot 7 Reserve Road, Muchea January 2008
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Lot 7

Figure 2: Cadastral Plan.

2.2 Land Use
Lot 7 occupies an area of approximately 50ha, and is classified as rural residential under the
Shire of Chittering’s Town Planning Scheme 8 (TPS 8). The site is densely vegetated and
has no current land uses.
Surrounding land uses include a native wild flower farm to the south, rural land
developments to the south and east, and semi-rural bushland to the north and west.

2.3 Landforms
Lot 7 occurs on low sand hills of the northern Swan Coastal Plain. The topography varies
from approximately 140 to 165 m above sea level. A number of different soil types are
mapped over the property (Table 1, Figure 3). The topographic and edaphic variation results
in a mosaic of vegetation types (Refer fig 3).

2.4 Topography and Soils
Lot 7 occurs on low sand hills of the northern Swan Coastal Plain. The topography varies
from approximately 140 m on the western boundary to 165 m on the eastern boundary
above sea level. A number of different soil types are mapped over the property (refer Table
1).

Ref. Veg Lot 7 Reserve Road Issue 1 Page (8)

Lot 7 Reserve Road, Muchea January 2008
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Table 1: Land Management Units at Lot 7 Reserve Rd (Bessell-Browne unpub).

Unit Name Description Soils
222Mb_1 | Mogumber | Undulating broad crests and very | Shallow gravely
1 gentle upper slopes <10% with | sands.
Subsystem | common lateritic duricrust
outcrop and shallow gravelly
sands. Low woodland and
shrubland of E. todtiana and
Acacia spp.
222Mb_4 | Mogumber | Gently to moderately inclined | Shallow gravelly
4 slopes <10% with shallow | sands.
Subsystem | gravelly sands and few areas of
lateritic outcrop. Low wood-land
with some C. calophylla and E.
marginata also with E. todtiana,
Dryandra spp. and Acacia spp..
222Mb_3 | Mogumber | Gently inclined undulating slopes | Deep grey siliceous
3 and minor drainage head-waters. | or bleached sands.
Subsystem | Deep grey siliceous or bleached
sands. Low wood-land and
shrubland of C. calophylla and
Acacia spp.
222Mb11 | Mogumber | Drainage depressions in gently | Duplex brown and
11 sloping (<10%) plain. Duplex | yellow duplex soils
Subsystem | brown and yellow duplex soils | that are often
that are often gravelly. Low | gravelly.
woodland of C. calophylla and E.
wandoo with the occasional
E.marginata, Banksia and
Allocasuarina spp.
Ref. Veg Lot 7 Reserve Road Issue 1 Page (9)
Lot 7 Reserve Road, Muchea January 2008
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2.5 Rainfall

As part of this vegetation survey, VDM Environmental undertook a review of relevant
climatic data and information obtained from the Bureau of Meteorology. Rainfall data from
the climate statistics were obtained for Pearce, being 15km south and the closest measuring
station to Lot 7. Most rain falls between May and September with heaviest falls during the

winter months.

Relevant rainfall statistics derived for Pearce were as follows:

e Mean rainfall: 698.2 mm/year

e Dry Year (10" percentile): 498.7 mmlyear

e Wet Year (90" percentile): 835.7 mmlyear
Ref. Veg Lot 7 Reserve Road Issue 1 Page (11)
Lot 7 Reserve Road, Muchea January 2008
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3.0 Vegetation

3.1 Flora and Vegetation

Two System 6 Vegetation Complexes (Heddle et al. 1980) occur on the property (Table 2).
Both community types are extensive in the Muchea sandplain area and neither is considered
to be under immediate threat (>40% of original areas remain, del Marco et al. 2004, Connell
2007b). These broad complexes include a considerable variation in both structural and

floristic communities (e.g. wet and dry heaths, low woodlands, outcrops etc.).

3.2 Threatened Ecological Communities

A single Threatened Ecological Community is found within a 5 kilometre search radius of the
property. This community, at lopollo Rd. Gingin Ridge, occurs on similar soil and vegetation
types. It includes many species in common with those found along Reserve Rd as well as

DRF and priority species. It does not occur at Lot 7 Reserve Rd.

3.3 Threatened Flora

A number of declared rare flora and conservation priority species are located in the vicinity
of the property (DEC database extraction October 2007) and are found on similar landforms
and vegetation complexes found on Lot 7. However there was no threatened flora identified

on the site during the flora survey.

3.4 Ecological Linkages

The native vegetation present on Lot 7 forms part of an important ecological linkage
between the extensive uncleared bushlands of the Gingin Ridge and the network of
vegetated blocks leading to the northern Darling Scarp forests (Figure 4, Connell 2007b).
The vegetation on the site is in consistently good condition with low level disturbance and is
therefore a good representative of corridor number 5 (Appendix C). This ecological linkage

can be maintained via the retention of vegetation outside building envelopes.

35 Native Flora

161 native vascular plant species were collected (Table 4). The woody plant layer was
dominated by species of Myrtaceae, Dilleniaceae and Proteaceae while the ephemeral flora
consisted of a range of Droseraceae, Orchidaceae and Stylidiaceae. The populations of

most species were in good condition with flowering, seed set and recruitment noted.
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3.6 Exotic Species
22 exotic species were identified (Table 4). Most were confined to disturbed areas and the
periphery and are not threatening.
3.7 Rare and Priority Flora
A number of rare and threatened plant species are recorded for the local area and for the
vegetation complex present (Connell. 2007). No priority species were detected during this
flora assessment.
Table 2. Heddle et al. (1980) vegetation complexes present and their conservation
status within the Shire of Chittering (Connell 2007).
Vegetation Pre-clearing 1999 2006
cc?m lex Description No. of | Area | No.of | Area | No.of | Area
P Blocks | (km? | Blocks | (km? | Blocks | (km?
Mogumber | Open woodland of C.
South calophylla, with some
admixture of E.
marginata and a 52
second storey of E. 9 130 258 58 687 (40%)
todtiana - Banksia
attenuata - B.
menziesii — B. ilicifolia
Moondah | Low closed and open
forest of Banksia
attenuata — Banksia
menziesii — Banksia 23
prionotes — Eucalyptus 6 52 92 23 227
. (44%)
todtiana on the slopes.
Open woodland  of
various Banksia spp in
the valley.
Table 3. Vegetation Community Descriptions
Name Description Sall
Xanthorrhoea- | Open woodland of Xanthorrhoea acanthostachya — | Sandy lateritic gravel
Eucalyptus Corymbia calophylla with occasional Banksia sps
woodland and Eucalyptus marginata above a species rich
understorey.
Adenanthos Open low woodland of Adenanthos cygnorum with | White-grey sands.
shrubland occasional Banksia sps., Nuytsia floribunda and
Eucalyptus marginata/Corymbia calophylla over a
low species rich understorey.
Banksia- Banksia attenuata — Banksia menziesii — | White-grey sands
Eucalyptus Eucalyptus marginata — Eucalyptus todtiana -
woodland Corymbia calophylla woodland over a species rich
understorey
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Table 4. Native plant species present, September/October 2007

Species Author Family
Acacia pulchella R.Br. Mimosaceae
Adenanthos cygnorum Diels Proteaceae
Agrostocrinum scabrum (R.Br.)Baill Antheriaceae

Allocasuarina humilis
Andersonia lehmanniana

(Otto & Dietr.) LAS.Johnson
Sonder

Casuarinaceae
Epacridaceae

Anigozanthos humilis Lindley Haemodoraceae
Anigozanthos manglesii D.Don Haemodoraceae
Aphelia brizula F. Muell. Centrolepidaceae
Astartea fascicularis (Labill.)DC Myrtaceae
Astroloma pallidum R.Br. Epacridaceae
Baeckea crispifolia F.Muell Myrtaceae
Baeckea sp. Darling Range (R.J.Cranfield 1673) Myrtaceae
Banksia attenuata R.Br. Proteaceae
Banksia grandis Wwilld. Proteaceae
Banksia menziesii R.Br. Proteaceae
Beaufortia elegans Schauer Myrtaceae
Boronia ramosa (Lind.)Benth. Rutaceae
Bossiaea eriocarpa Benth. Fabaceae
Burchardia umbellata R.Br. Colchicaceae
Caladenia flava R.Br. Orchidaceae
Calandrinia linifolia Fenzl Portulacaceae
Calectasia cyanea R.Br. Dasypogonaceae
Calothamnus sanguineus Labill. Myrtaceae
Calytrix flavescens Cunn. Myrtaceae
Cartonema philydroides F.Muell. Commelinaceae
Cassytha flava Nees Lauraceae
Chamaescilla corymbosa (R.Br.)Benth. Antheriaceae
Conospermum stoechadis Endl. Proteaceae
Conostephium pendulum Benth. Epacridaceae
Conostephium preissii Sonder Epacridaceae
Conostylis juncea Endl. Haemodoraceae
Conostylis setigera R.Br. Haemodoraceae
Conostylis setosa Lindley Haemodoraceae
Corymbia calophylla (Lindl.) KD Hill & L Johnson  Myrtaceae
Craspedia variabilis Everett&Doust Asteraceae
Crassula colorata (Nees)Ostenf. Crassulaceae
Cyathochaeta avenacea Benth. Cyperaceae
Dampiera linearis de Vriese Goodeniaceae
Dasypogon bromelifolius R.Br. Dasypogonaceae
Daviesia decurrens Meissner Fabaceae
Daviesia longifolia Benth. Fabaceae
Daviesia physodes Cunn ex. Don Fabaceae
Daviesia triflora M.D. Crisp Fabaceae
Desmocladus fasciculatus (R.Br.)B.Briggs & L.Johnson  Restionaceae
Desmocladus flexuosa (R.Br.)B.Briggs & L.Johnson  Restionaceae
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Dianella divaricata R.Br. Phormiaceae
Drosera erythrorhiza Lindley Droseraceae
Drosera macrantha Endl. Droseraceae
Drosera menziesii R. Br.ex DC Droseraceae
Drosera paleacea DC Droseraceae
Dryandra bipinnatifida R.Br. Proteaceae
Dryandra lindleyana Meisn. Proteaceae
Eremaea pauciflora (Endl.) Druce Myrtaceae
Eucalyptus marginata Donn ex Smith Myrtaceae
Eucalyptus todtiana F.Muell. Myrtaceae
Fimbristylis velata R.Br. Cyperaceae
Gastrolobium spathulatum Benth. Fabaceae
Gompholobium confertum (DC)Crisp Fabaceae
Gompholobium knightianum Lindley Fabaceae
Gompholobium marginatum R.Br. Fabaceae
Gompholobium tomentosum Labill. Fabaceae
Grevillea pilulifera (Lindey)Druce Proteaceae
Grevillea synapheae R.Br. Proteaceae
Haemodorum paniculatum Lindley Haemodoraceae
Haemodorum spicatum R.Br. Haemodoraceae
Hakea erinacea Meisn. Proteaceae
Hakea ruscifolia Labill. Proteaceae
Hakea trifurcata (Smith)R.Br. Proteaceae
Hemiandra pungens R.Br. Lamiaceae
Hibbertia hueglii (Endl.) F. Muell. Dilleniaceae
Hibbertia hypericoides (DC)Benth. Dilleniaceae
Hibbertia subvaginata (steudel) F. Muell. Dilleniaceae
Hovea trisperma Benth. Fabaceae
Hybanthus calycinus (DC ex Ging.) F. Muell. Violaceae
Hypocalymma xanthopetalum F.Muell Myrtaceae
Hypoxis occidentalis Benth. Hypoxidaceae
Isopogon dubius (R.Br.)Druce Proteaceae
Isopogon sphaerocephalus Lindley Proteaceae
Isotoma hypocrateriformis (R.Br.)Druce Lobeliaceae
Jacksonia sternbergiana Huegel Fabaceae
Johnsonia lupulina R.Br. Antheriaceae
Kunzea ericifolia (Smith) Heynh. Myrtaceae
Labichea punctata Benth. Caesalpinaceae
Lagenophora hueglii Benth. Asteraceae
Lasiopetalum lineare S. Paust Sterculiaceae
Laxmannia squarrosa Lindley Antheriaceae
Lechenaultia biloba Lindley Goodeniaceae
Lechenaultia floribunda Bentham Goodeniaceae
Lepidosperma longitudinale Labill. Cyperaceae
Lepidosperma squamatum Labill. Cyperaceae
Leptomeria cunninghamii Mig. Santalaceae
Leucopogon glaucifolius W.Fitz. Epacridaceae
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Leucopogon pulchellus
Levenhookia pusilla
Levenhookia stipitata
Lomandra micrantha
Lomandra preisii
Lyginia barbata
Lysinema cilliatum
Macrozamia fraseri
Melaleuca incana
Melaleuca seriata
Melaleuca uncinata

Mesomelaena pseudostygia

Microleana stipoides
Millotia myosotidifolia
Monotaxis grandiflora
Nemcia reticulata
Neurachne alopecuroides
Nuytsia floribunda
Orthrosanthus laxus
Patersonia juncea
Patersonia occidentalis
Persoonia saccata
Petrophile linearis
Petrophile macrostachya
Petrophile seminuda
Philotheca spicatus
Phyllangium paradoxa

Sonder

R.Br.
(Sonder)F.Muell.
(Endl.) Ewart
(Endl.) Ewart
R.Br.

R.Br.

Mig.

R.Br.

Lindley

R.Br.
(Kurek.)K.L.Wilson
(Labill.)R.Br.
(Benth.)Streetz
Endl.
(Mesiner)Domin.
R.Br.

(Labill.) R.Br. ex Fenzl
(Endl.) Benth.
Lindley

R.Br.

R.Br.

R.Br.

R.Br.

Lindley
(ARich)P.Wilson
(R.Br.)Dunlop

Epacridaceae
Stylidiaceae
Stylidiaceae
Dasypogonaceae
Dasypogonaceae
Restionaceae
Epacridaceae
Zamiaceae
Myrtaceae
Myrtaceae
Myrtaceae
Cyperaceae
Poaceae
Asteraceae
Euphorbiaceae
Fabaceae
Poaceae
Loranthaceae
Iridaceae
Iridaceae
Iridaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Rutaceae
Loganiaceae

Phyllanthus calycinus Labill. Euphorbiaceae
Pimelea imbricata R.Br. Thymeleaceae
Pimelea suaveolens Meissner Thymeleaceae
Podolepis gracilis (Lehm.)R.A.Graham Asteraceae
Podolepis lessonii (Cass.)Benth. Asteraceae
Podotheca angustifloia (Labill.)Less Asteraceae
Podotheca gnaphalioides R.A.Graham Asteraceae
Poranthera microphylla Brongn Euphorbiaceae
Pterochaeta paniculata Streetz Asteraceae
Ptilotus polystachyus (Gaudich.) Muell. Amaranthaceae
Quinetia urvillei Cass. Asteraceae
Rhodanthe citrina (Benth.)Wilson Asteraceae
Scaevola canescens Benth. Goodeniaceae
Scaevola fascicularis Benth. Goodeniaceae
Scaevola platyphylla Lindley Goodeniaceae
Schoenus grandiflora (Nees) F. Muell. Cyperaceae
Siloxeros humifusus Labill. Asteraceae
Sowerbaea laxiflora Lindley Antheriaceae
Sphaerolobium linophyllum (Huegel) Benth. Fabaceae
Stipa compressa R.Br. Poaceae
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Stirlingia latifolia (R.Br.) Steudel Proteaceae
Stylidium adpressum Benth. Stylidiaceae
Stylidium amoenum R.Br. Stylidiaceae
Stylidium bulbiferum Benth. Stylidiaceae
Stylidium calcaratum R.Br. Stylidiaceae
Stylidium diuroides Lindley Stylidiaceae
Stylidium hispidum Lindley Stylidiaceae
Stylidium junceum R.Br. Stylidiaceae
Stylidium repens R.Br. Stylidiaceae
Stylidium schoenoides DC Stylidiaceae
Synaphaea gracillima Lindley Proteaceae
Synaphaea petiolaris R.Br. Proteaceae
Synaphaea spinulosa (Burm.f.)Merr. Proteaceae
Tetrarrhena laevis R.Br. Poaceae
Thysanotus manglesianus Kunth Antheriaceae
Trachymene pilosa Smith Apiaceae
Tripterococcus brunonis Endl. Stackhousiaceae
Velleia trinervis Labill. Goodeniaceae
Verticordia nitens (Lindley)Endlicher Myrtaceae
Verticordia densiflora var densiflora Lindley Myrtaceae
Xanthorrhoea preisii Endl. Xanthorrhoeaceae
Xanthosia pusilla Bunge Goodeniaceae
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Table 5. Exotic plant species present, September/October 2007

Species Author Family

Aira cupiana Guss. Poaceae
Anagalis arvense L. Primulaceae
Arctotheca calendula (L.) Levyns Asteraceae
Briza maxima L. Poaceae

Briza minor L. Poaceae
Ehrarta calycina Smith Poaceae
Eragrostis curvula (Schrad.) Nees Poaceae
Erodium botrys (Cav.)Bertol. Geraniaceae
Gladiolus caryophyllaceus (N.L. Burman) Poiret Iridaceae
Hypochoeris glabra L. Asteraceae
Lolium perenne L. Poaceae
Lupinus consentinii Guss. Fabaceae
Narcissus tazetta L. Amaryllidaceae
Orobanche minor Smith Orobanchaceae
Oxalis corniculata L. Oxalidaceae
Pelargonium capitatum (L.) L.'Her. Geraniaceae
Petrorhagia velutina (Guss.)Bail.&Heywood Caryophyllaceae
Romulea rosea (L.) Ecklon Iridaceae

Silene gallica L. Caryophyllaceae
Sonchus oleraceus L. Asteraceae
Ursinia anthemoides (L.) Poiret Asteraceae
Wabhlenbergia capensis (LO)A.D.C. Campanulaceae
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40 CONCLUSIONS AND RECOMMENDATIONS

No declared rare flora and threatened ecological communities were found during the
flora surveys conducted by Dr Steven Connell during September and October 2007.
Vegetation on the site is consistently in good condition, with little evidence of weed

invasion, logging and dumping of household wastes.

It is recommended that vegetation outside building envelopes is retained to maintain

the ecological link mentioned in Section 3.4.
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Appendix A: Site Photographs:
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South east corner of site facing north
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North east corner of site facing west
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North west corner of site facing south
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South west corner of site facing north
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Appendix B: Definition of Rare and Priority Flora Species
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(Department of Conservation and Land Management, 2004)

Conservation
Code

Category

Description

R

Declared Rare
Flora — Extant Taxa

“Taxa which have been adequately searched for
and are deemed to be in the wild either rare, in
danger of extinction, or otherwise in need of special
protection and have been gazetted as such.”

P1

Priority One -
Poorly Known Taxa

“Taxa which are known from one or a few
(generally <5) populations which are under threat,
either due to small population size, or being on
lands under immediate threat. Such taxa are under
consideration for declaration as ‘rare flora’, but are
in urgent need of further survey.”

P2

Priority Two -
Poorly Known Taxa

“Taxa which are known from one or a few
(generally <5) populations, at least some of which
are not believed to be under immediate threat (i.e.
not currently endangered). Such taxa are under
consideration for declaration as ‘rare flora’, but
urgently need further survey.”

P3

Priority Three -
Poorly Known Taxa

“Taxa which are known from several populations,
and the taxa are not believed to be under
immediate threat (i.e. not currently endangered),
either due to the number of known populations
(generally >5), or known populations being large,
and either widespread or protected. Such taxa are
under consideration for declaration as ‘rare flora’
but need further survey.”

P4

Priority Four — Rare
Taxa

“Taxa which are considered to have been
adequately surveyed and which, whilst being rare
(in Australia), are not currently threatened by any
identifiable factors. These taxa require monitoring
every 5-10 years.”
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Appendix C: Criteria Used for the Field Assessment of remnant vegetation

condition
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Rating Criteria

4. Very Good Evidence of localised low level damage to otherwise healthy bush.
Recruitment should be apparent. Weed and grazing damage is
confined (<20% of area). Some modification to vegetation structure
due to changes in fire regimes may be apparent. Little evidence of
logging or fire wood collection.

3. Good Evidence of localised high level damage to otherwise low-level
damaged bush. Recruitment is localised and the populations of
some species may be senescent. Weed and grazing damage is
apparent in <50% of the area. Modification to vegetation structure
due to changes in fire regimes may be apparent. Gall and mistletoe
damage may be apparent. Evidence of logging or fire wood
collection.

2. Poor Widespread high level damage. Recruitment is disrupted and most
woody species appear senescent. Weed and grazing damage may
be apparent throughout the area. Modification to vegetation
structure due to changes in fire regimes may be apparent. Locally
some strata may be absent. Gall and mistletoe damage may be
apparent. Evidence of logging or fire wood collection.

1. Very Poor Widespread high level damage. Recruitment is disrupted and most
woody species appear senescent. Weed and grazing damage may
be apparent throughout the area. Modification to vegetation
structure due to changes in fire regimes may be apparent.
Widespread loss of vertical strata. Gall and mistletoe damage may
be apparent. Evidence of logging or firewood collection.

Damage type Description

High Level Grazing (domestic and feral), logging, clearing and excavation, die-
back, salinisation or other water table modification, road works,
flower picking, major structures (eg. managed or fenced areas),
mowing, car bodies.

Low Level Dumping (household, garden etc.), minor structures (eg. sheds),
fire wood collection, weed infestation, modified fire regime.
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Disclaimer and Limitations

° The information contained within this report is provided in good faith in the belief
that no information, opinions or recommendations made are misleading.

° All comments and opinions given in this report are based on a limited survey of
the study site or on information supplied by the client, his agents and third
parties.

o Assessments of site biology, ecology and the extent and nature of impacts of and
to this study site is limited within the terms of reference stated within this report,
and by the limited timeframe of study. Therefore the results presented herein
cannot be considered absolute or conclusive without additional long-term follow-
up studies.

o Belleng VDM Pty Ltd, its agents and employees, expressly disclaim any and all
liability for representations, expressed or implied, contained in, or omissions from,
this report or any of the written or oral communications transmitted to the client or
any third party.

° Acceptance of this document denotes acceptance of these terms.
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1.0 INTRODUCTION

Belleng VDM Pty Ltd were commissioned by Riverbank Investments Pty Ltd to
prepare a Basic Ecological Assessment for a Proposed Residential
Development of Lot 2 Reserve Road, Chittering (the subject site).

1.1 Objectives
The objectives of the Basic Ecological Assessment are:

° Mapping of existing vegetation types, topographical features, existing
infrastructure etcetera.

o Basic assessment of ecological features including location of expected
and known significant flora, fauna and habitat, location of poorly
conserved ecosystems, significant weed infestations, all water bodies
and drainage lines, location and tenure of conservation reserves and
location of areas subject to Voluntary Conservation Agreements.

° Basic assessment of ecological functions, including core habitat areas,
ecological corridors and buffer areas.

° Basic assessment of impacts of the development on the conservation of
Ecologically Significant Areas, Fauna, Buffers and Ecological Corridors.

° Provide recommendations to mitigate the impact of development on
ecological features and functions.

° Propose any additional management plans required to conserve
ecologically significant areas identified in the study area.

1.2 Methodology

Owing to the large area of the site, survey methodology for flora and fauna
comprised a random walk over through vegetated areas. Cleared areas were
not surveyed.

Vegetation communities are described in accordance with the standard
descriptions listed by the Water and Rivers Commission (Natural Resource
Management Plan and status as gazetted under the Wildlife Conservation
Notice 2005 (Wildlife Conservation Act 1950)).

Fauna was identified through on-site identification and observation of scats,
scratchings, burrows and vocalizations. Habitat quality was also assessed
throughout the surveyed areas. The survey was performed in December
2005; conditions comprised relatively warm temperatures with no rain
experienced on the day of the survey or days prior to the survey.
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1.3 Site Location

The subject site is located on Lot 2 Reserve Road, Chittering. Reserve Road
is situated west of Great Northern Highway, at the southern end of the Shire of
Chittering (see Figure 1.1).The site is bounded to the south and west by
Reserve Road and to the north by rural residential lots.

Subject
Site

/

7.

Figure 1.1: Site Locality (UBD Extract)

14 Proposed Development Summary

Riverbank Investments Pty Ltd propose to develop the site into 110 lots
approximately 1ha in size with one area of Public Open Space (3901m?) in the
north-western corner. The housing will be low density, rural residential
focusing on a rural lifestyle theme. Access to the development will be via a
subdivisional loop road connecting to Reserve Road.
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2.0 STAGE 1A: BASIC ASSESSMENT OF ECOLOGICAL
FEATURES

2.1 Site Description

Existing vegetation communities, topographical features and infrastructure are
mapped on Figure 2.1.

2.1.1 General Features

The site is situated on the Dandaragan Plateau east of the Darling Scarp, in
the Brockman River Catchment, 20km south west of the Bindoon townsite.
Rocky Creek is located approximately 750m south of the site flowing in a
south-west direction. The site slopes gently to the east from a maximum of
165m AHD in the northwest corner to 150m AHD in the southeast corner. A
gravel pit exists in the northwest corner of the site. The removed gravel from
the pit has been spread over vehicle tracks.

2.1.2 Land Use

The site is currently utilised as a wildflower nursery operating for over 20
years. The site is heavily cleared and highly disturbed by weeds. The
plantations include a mosaic of Geraldton wax, Kangaroo paw, Olive trees,
Wandoo and Banksias. A residential home is located at the entrance of the
site on the southern boundary. Large packing sheds are located to the east of
the entrance and home. Firebreaks run along the perimeter of the site
boundary. Surrounding landuses include rural residential lots, rural retreat
(native vegetation) and limited horticulture.

2.1.3 Planning Scheme

Under the Shire of Chittering Planning Strategy the vegetation in the northern
section of the site has been mapped as Vegetation Protection Area (Local
Planning Strategy Map 2001-2015). This category aims to enhance rural
amenity. The proposed management objectives for areas mapped as
Vegetation Protection is to limit clearing, felling or removal of vegetation to:

a) vegetation that is dead, diseased or poses a danger to humans or
stock,

b) clearing required by law for firebreaks,

C) clearing for the purpose of access to a dwelling or outbuildings;

d) clearing within a defined building envelope and limited to that area;

e) clearing necessary for the construction of a dwelling, outbuildings and
area 20m wide surrounding the dwelling for the purpose of bush fire
protection.
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2.2 Vegetation

Figure 2.1 shows vegetation communities and other ecological features and
functions identified at the subject site. A full plant species list for the site is
given in Appendix 1. Sections 2.2.1-2.2.3 below summarise the characteristics
and structure of vegetation communities identified at the site; predominately a
mosaic of planted vegetation that is highly disturbed by weedy grasses. Refer
to figures 2.2-2.6.

2.2.1  Scrub-heath and Plantation Banksia Woodlands

Dense plantation Banksia woodlands up to 3m in height are growing in a
mosaic across the site in between Kangaroo paw and Geraldton wax. The
Banksia woodlands are situated in pockets with dense scrub-heath and a
number of sparse larger Blackbutt that have Diameter at Breast Height (DBH)
of 30-40cm. One Blackbutt in the southern entrance has a DBH of
approximately 50cm. The mosaic of vegetation is highly disturbed by weed
species.

Canopy: Scattered Eucalyptus todtiana, E. macrocarpa, common
Nuytsia floribunda, and one E. gomocephala.

Understorey:  Dominated by closed plantation Banksia woodland including
Banksia prionotes, B. sphaerocarpa, B. speciosa, B. grandis.
Frequent Xanthorrhea priessi. Shrubs interspersed include
Acacia saligna, Adenanthos cygnorum, Conospermum
stoechadis, Jacksonia sp. Dominant small shrubs include
Hemiandra linearis, Hibertia hypercoides, Thysanotus
tuberosus, Verticordia picta. Grass Ptilotus polystachyus.
Plantations include Anigozanthos manglesii, Anigozanthus
flavidus, Chamelaucium ulcinatum, and small section of Olea
europaea in northwest corner. Exotic weeds of low species
diversity include Carpobrotus edulis, Chamaecytisus
palmensis, Hypochaeris radicata, Hypochaeris radicata,
Pelargonium capitatum.

Groundcover: Ground layer covered in leaf litter, Herb Scaveola sp.
2.2.2  Scrub-heath and Costal Blackbutt

A section on the western boundary of the site is dominated by dense scrub
heath and scattered Coastal Blackbutt up to 3m height and DBH of 20cm.

Canopy: Scattered Eucalyptus patens and Nuytsia floribunda.

Understorey:  Open understorey dominated by larger shrubs Adenanthos
cygnorum, Allocasuarina sp, Dryandra sp and Xanthorrhea
priessi. Dense shrubs to 40cm with moderate species
diversity including; Conospermum stoechadis, Daviesia
pachyphylla, Eremaea beaufortioides, Eremaea brevifolia,
Isolepis sp, Isopogen dubias, Melaleuca gibbosa, Petrophiel
linearis, Synaphea sp, Verticordia chrysantha, Verticordia
picta.
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Groundcover: The ground layer is open with a dense covering of leaf litter.
2.2.3  Stand of Marri — Wandoo Plantation

Rows of 6-10 planted Wandoos running in a north south direction intersect the
sections of Geraldton wax, Banksia heath and Kangaroo paw. Height 4-5m
and DBH of 20cm. A small stand of large Red gum are situated in the
southern section of the site near the packing shed.

Canopy: Row of Eucalyptus wandoo. Stand of Red Gum E.
calophylla.

Understorey:  Plantation includes Anigozanthus flavidus, Anigozanthos
manglesii and Chamelaucium ulcinatum.

Groundcover: The ground layer is open with limited leaf litter or
groundcover.

Figure 2.2: Plantation Banksia Woodland
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Figure 2.3: Eastern section of site, Common Woolly Bush, Grass Tree
and Round-leaved Eremea

g

Figure 2.4: Central section of site, Geraldton Wax in foreground,
Blackbutt and Kangaroo Paw in background
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Figure 2.5: Scrub Heath and Coastal Blackbutt

Figure 2.6: Large Blackbutt at southern entrance
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2.3 Known and Expected Fauna
2.3.1 Basic Site Survey

A list of expected and known fauna identified during a basic fauna survey of
the site is given in Table 2.1 below. Fauna were identified through on-site
identification and observation of scats, scratchings, burrows and habitat types.
The survey was conducted on the 8" December 2005, being partly cloudy,
mild temperatures of 23 degrees and west- south- westerly winds.

Table 2.1: Fauna species identified at the subject site

Family | Genus and Species | Common name | Status* | Method**
Aves (Birds)

Artamidae Gymnorhina tibicen Australian Magpie - @)
Corvidae Corvus cornoides Australian Raven - ¢}
Grallinidae Grallina cyanoleuca Magpie Lark - [®)
Meliphagidae Phylidonyris novaehollandiae New Holland Honeyeater - @)
Meliphagidae Phylidonyris nigra White Cheeked Honeyeater - O
Meliphagidae Lichmera indistincta Brown Honeyeater - @)
Psittacidae Barnardius zonarius Port Lincoln Parrot (‘28’) - (@)
Rhipiduridae Rhipidura leucophrys Willie Wagtail - [®)
Mammals

Macropodidae | Macropus fulignosus | Western Grey Kangaroo [ - ] S

*Primary Method of identification
C = Hand Caught, H = Heard, O = Observed, T = Trapped, S = Other Signs of Presence (scats, traces
etc).

2.3.2 Fauna of the Brockman Catchment
A search of Western Australian Museum records and observations in the
catchment area, listed 186 bird, 24 mammal, 15 amphibian, 49 reptile, 6 fish
and 3 crustacean species as having been recorded in the Brockman River
Catchment, covering 1520km?, as listed in Appendix 2 of this report (Water
and Rivers Commission, 2003).

2.4 Significant Species
2.4.1 Significant Flora

No species of state, federal or local significance were identified during the site

survey.
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25 Significant Fauna Habitats

No significant habitat areas were identified during the basic fauna survey. One
Blackbutt (Eucalyptus todtiana) at the southern entrance of the site had a DBH
of approximately 50cm. Trees with DBH of over 50cm are considered over 100
years old and begin to hollow out forming habitats for native fauna. Due to the
isolation of the tree it is unlikely to be used as habitat for the significant or
other fauna identified in Sections 2.3.1 and 2.4.2.

2.6 Significant Weed Infestations

A basic ecological assessment of the site identified no weed species listed
as Declared Plants of Western Australia under the Agricultural and Related
Resources Protection Act 1976.

A number of non-declared weed species were identified during the survey as
summarised in the table below (refer to Appendix 1). Non declared weed
species include those that are environmental weeds not locally endemic, such
as species used in agriculture and landscaping.

Table 2.3: Non declared weeds on site

Botanical Name Family Common Name
Carpobrotus edulis Aizoaceae Pigface
Chamaecytisus palmensis Papillionaceae Tagasaste
Hypochaeris radicata Asteraceae Flatweed
Pelargonium capitatum Geraniaceae Rose Pelargonium
Watsonia meriana Iridaceae Watsonia

Pigface, Watsonia and a number of exotic grasses occurred in large
infestations across the site. Pigface is predominately growing in the north of
the site and Watsonia in the south. The remainder of the species listed do not
occur in large numbers and are present as isolated individuals scattered
throughout the site.

2.7 Wetlands, Water bodies and Drainage Lines

No wetlands, water bodies or drainage lines were identified on site as
indicated on Chittering Local Planning Strategy Map 2001-2015.

2.8 Conservation Reserves and Voluntary Conservation Agreements

No Conservation reserves (for example National Parks, Protected Areas or
Environmental parkland) as identified on the Town Planning Scheme Map are
located on or adjacent to the subject site (Town Planning Scheme Map 3). No
parts of the site are subject to a Voluntary Conservation Agreement.
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3.0 SUMMARY OF RELEVANT LEGISLATION

3.1 Federal Legislation — Environmental Protection and Biodiversity
Conservation Act

No species listed as Endangered/Vulnerable under the Commonwealth
Environmental Protection and Biodiversity Conservation Act were identified
during the site survey.

3.2 Western Australian Environmental Protection Act

No species listed as Endangered/Vulnerable/Rare under the Western
Australian Environmental Protection Act were identified during the site survey.

Under the Environmental Protection Amendment Act 2003 new legislation
relating to land clearing will require permits to remove native vegetation over
1lha or where it is not for an exempt purpose. No portions of vegetation on the
subject land is mapped as Environmentally Sensitive Area as depicted on the
Native Vegetation Map Viewer, on Department of Environment's (DoE)
website dated 5" December 2005. However the removal of mature native
trees on site will require a clearing permit from the DoE, unless found exempt
during the application process.

3.3 Wildlife Conservation Act
No species listed as Threatened under the Wildlife Conservation (Specially
Protected Fauna) Notice 2005 (Wildlife Conservation Act 1950) were identified
during the site survey.

3.4 Shire of Chittering Council
3.4.1 Land Management

Developments in the Shire of Chittering require land management by the
landowner which can be summarised as;

(@) replanting and remedial works for environmental protection and
regeneration of vegetation, using endemic local species;

(b) preventing degradation of the land or vegetation;

(© minimising vegetation disturbance during earthworks;

(d) minimising soil tillage, and controlling dust and emissions;

(e) employing stormwater management

Q) fire control; and

(9) minimising the spread of Jarrah dieback.

To address these requirements an Environmental Management Plan is
recommended. The EMP will support the Outline Development Plan submitted
to Council for approval.
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4.0 STAGE B: BASIC ASSESSMENT OF ECOLOGICAL
FUNCTIONS

Figure 2.1 provides a summary of the ecological functions of the subject site.
4.1 Core Habitat

Basic ecological assessment of the subject site indicates that existing
vegetation at the site is isolated therefore unlikely to provide core habitat for
the significant fauna species listed in Table 2.2.

4.2 Ecological Corridors

Due to its isolation the remaining vegetation on the subject site is unlikely, in
its current state, to have any functional role as a corridor or linkage for
significant flora or fauna.

4.3 Buffer Areas

The vegetation on the subject site does not function as a buffer for any larger
native vegetation communities.

4.4 Other Ecological Functions

The intermittent rows of plantation Wandoo are habitat to a large variety of
insects that are frequented by insectivorous birds. The Blackbutt at the
southern entrance of the site is frequented by Port Lincoln Parrot who feed on
the flowers and the plantation Banksia woodlands is frequented by
honeyeaters; Brown Honeyeater, New Holland Honeyeater, White Cheeked
Honeyeater who feed on the nectar. Once fully mature, the Wandoo and
Blackbutt have the potential to bear hollows, which may be used by a variety
of bird species.
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5.0 STAGES 2 & 3: BASIC ASSESSMENT OF
ECOLOGICALLY SIGNIFICANT AREAS AND IMPACTS

Table 5.1 summarises the ecologically significant areas identified at the
subject site and lists potential impacts on these areas resulting from the
proposed development in addition to requirements for maintaining ecological
viability of these areas.
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6.0 STAGE 4: RECOMMENDATIONS

The proposed development involves the subdivision of the site into 1 ha lots
with a loop access road. Establishment of residence and roads are unlikely to
further impact on the highly disturbed vegetation. However individual
Blackbutt, Wandoo and Red Gum will provide future habitat and foraging for
birds and arboreal mammals connecting to surrounding vegetation.

The adjacent rural retreat to the west and vegetation surrounding the north
and east of the site are best served by artificial biodiversity corridors along
roadsides allowing the movement of fauna through the development. To
enhance the ecological viability of the corridors mature trees will be retained
where possible. Retaining vegetation and creating artificial roadside corridors
will also provide visual amenity to the rural lifestyle development.

Within the proposed lots, in the northeast corner of the site, an area of Public
Open Space (POS), 3901m? has been provided as fauna habitat, drainage
basin, buffer and linkage to surrounding native vegetation. The POS is
included in the supplementary planting of the roadside corridors. All logs will
be retained where possible to provide new fauna habitats.

Supplementary planting of the POS and roadside corridors should adhere to a
Landscape Plan and as a minimum the following conditions;

e Experienced and qualified personnel with knowledge of local and exotic
species identification should carry out all revegetation work.

e Plants used for revegetation must be exclusively those listed in the
Landscape Plan that will be developed for the site. However not all plants
may be horticulturally available at the time of planting. Despite this, every
effort should be made to use a diverse mix of species and life form types.

e Supplementary planting should take into account site suitability for natural
regeneration and must not be conducted in such a way as to cause
damage to naturally regenerating plants.

e Supplementary planting should take into account the existing species
composition, for example, in areas with good canopy cover but degraded
lower strata, ground cover and understorey species are to form the
predominant part of the revegetation planting. In some instances woody
weeds may be retained to shade out other weeds and allow a native
ground cover to establish. These species should be removed once native
species are established.

e Planting should be carried out during suitable weather conditions to
minimise the risk of loss of newly establishing plants through drought.

e The retained vegetation is to be weeded and revegetated
e  Green plastic tree guards to be installed around seedlings where necessary

Prior to construction works, to minimise the risk of environmental damage, all
personnel involved in construction activities including transient deliverers and
other associated contractors and builders shall be briefed on all aspects of the
environment related to their activity and their compliance to the stated
protection measures is to be demanded including dust control and prevention of
jarrah dieback.
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APPENDICES
APPENDIX 1: PLANT SPECIES LIST

APPENDIX 2: FAUNA LIST EXTRACTED FROM NATURAL RESOURCES
MANAGEMENT PLAN
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Flora List — Reserve Rd, Chittering

Native Plants by Genus

Botanical Name Family Common Name
Acacia saligha Mimosaceae Orange Wattle
Adenanthos cygnorum Proteaceae Common Woollybush
Allocasuarina sp. Casuarinaceae
Anigozanthus flavidus Haemodoraceae Tall Kangaroo Paw
Anigozanthos manglesii Haemodoraceae Mangles Kangaroo Paw
Anigozanthus pulcherrimus |Haemodoraceae Yellow Kangaroo Paw
Banksia grandis Proteacea Bull Banksia
Banksia prionotes Proteceae Acorn Banksia
Banksia speciosa Proteaceae Showy Banksia
Banksia sphaerocarpa Proteaceae Round- fruit Banksia
Beaufortia squarrosa Myrtaceae Sand Bottlebrush
Chamelaucium ulcinatum  [Myrtaceae Geraldton Wax
Conospermum stoechadis |Proteaceae Common Smokebush
Conostylis sp. Haemodoraceae
Dasypogon bromeliifolius  |Dasypogonaceae Pineapple Bush
Daviesia pachyphylla Papillionaceae Ouch Bush
Dryandra sp. Proteaceae
Eremaea beaufortioides Myrtaceae Round Leaved Eremea
Eremaea brevifolia Myrtaceae
Eucalyptus calophylla Myrtaceae Red Gum
Eucalyptus gomphocephla |[Myrtaceae Tuart
Eucalyptus macrocarpa Myrtaceae Mottlecah
Hemiandra linearis Lamiaceae Speckled Snakebush
Hibbertia hypericoides Dilleniaceae Yellow Buttercups
Isolepis sp. Cyperaceae
Jacksonia floribunda Papillionaceae Holly Pea
Melaleuca gibbosa Myrtaceae Slender Honey-myrtle
Nuytsia floribunda Loranthaceae Christmas Tree
Olea europaea Oleaceae Olive Tree
Patersonia occidentalis Iridaceae Purple Flag
Petrophile linearis Proteaceae Pixie Mops
Ptilotus polystachyus Amaranthaceae Prince of Wales Feather
Scaevola sp. Goodeniaceae
Synaphea sp. Proteaceae
Thysanotus dichotomus Anthericaceae Branching Fringe Lily
Verticordia chrysantha Myrtaceae
Verticordia picta Myrtaceae Painted Featherflower
Xanthorrhoea preisii Xanthorrhoeaceae |Grass Tree
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Exotic Species by Genus

Botanical Name Family Common Name
Watsonia meriana Iridaceae Watsonia
Hypochaeris radicata Asteraceae Flatweed
Pelargonium capitatum Geraniaceae Rose Pelargonium
Carpobrotus edulis Aizoaceae Pigface
Chamaecytisus palmensis |Papillionaceae Tagasaste
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Resources Management Plan
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Priority Species Conservation code
Persoonia sulcata
Petrophile plumosa :
Svaaphea grandis 3
Acacia clydonophora 4
Boronia tenuis 4
Calvrix svlvana <}
Dryvandra polveephala 4
Grevillea drimunondii 4
Hydrocorvle lemnoides 4
Schoenus natans 4
Verticordia tindlevi subsp. findlevi -4
Verticordia paludosa 4
Lysinema elegans C
Typical flora in the Brockman River catchment
Jarrah forest
Botanical name Common spame (if known) Notes
Alfocasuaring fraseriana sheoak small wree
Banksic grandis hull banksia siad] tree
Eucalvptus accedens powerbark wandoo freg, some sifes only
Corvmbia calophyvlla marri tree, usually <309 of tree cover
Fucalvpius marginata jarrah dominant tree
Eucalyprus patens biackbutt ree, some sites
Euvcalbvptus wandoo wandoo trees, some sites
Greviliea wilsonii pative fuchsia shrub
Personniu longifolia saottygobble smak tree
Marri-wandoo
Corvinbia calophylia marti tree
Eucalvpius wandoo wandoo free
Eucalvprus laeliae arding Range ghost gum ree
Xanthorrhicea preissii CRAsstree small tree
Muacrozamia riediei samia small tree
Nuvisia floribunda Christmas tree small tree
Drvandra sessilis parrot bush tail shrub
Daviesia horrida prickiy bitter pea tall shrub
Hakea cristata snail hakea tall shrub
Hakea trifurcata two-leal hakea talf shrub
Acacia pulchella prickly Moses smalf shrub
Drvandra nivea couch honeypot small shrub
Hibbertia hpericoides vellow buttercups small shrub
Hibbertia montana

7.0
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Jarrah- wandeo - powerbark

Botanical name

Common name (if known)

Notes

Acacta acuminala
Acacia varia var. affinis
Adenanthos cygonorum
Allocasuaring fraseriana
Alfocasuaring humilis
Anigozanthos fmilis
Anigozanthos mangelisii
Astroloma pallidum
Baeckea crispiftora
Banksia grandis
Bossiaea armata
Bossiaea eriocarpa
Burchardia wnbellata
Calothamnus quadrifidus
Calothamaus sanguineus
Calvirix brachvphviia
Celvtrix sappiring
Chorizema dicksonif
Comesperma volubile
Conaspermmm densifforum
Conpspermum glumacenm
Conostylis setosa
Darwinia sp.

Daviesia divaricata
Daviesia pectinata
Dianella revoluta
Dithwynia cinerascens
Dryandra polveephala
Brvandra nivea
Dryvandra sessilis
Eucalvptus accedens
Encaleptus margingta
Encalvprus patens
Eucalvptus wandoo
Gastrologiim spingsum
Gastrolobiim viffosum
Gompholobin knighticonnn
Grevillea synapheae
Grevillea pilulifera
Haemodorum sp.

Hakea ruscifolia

Hakea lissocarpha
Hakea cristata

Hakea wndulaig

Hakea trifircara

jam

common woollvbush
sheoak

dwarf sheoak

catspaw

Mangle's Kangaroo paw
kickbush

hull banksia

common brown pea
milkmaids

one sided bottlebrush
pindak

vetow-eved flame pea
love creeper

cormmon smokebush
hooded smokebush
white cotlonhead

Ao
prickly bitter pea
blucberry lily

arey parrol-pea
many-headed dryvandrm
couch honeypot

parrot bush
powderbark wandoo
jarrah

Swan River blackbutt
wandoo

prickly poison
crinkle-eaved polson

catkin grevillea

woollv-flowered grevillea

candle hakea
honey bugh

thick feaved hakea
wavy-leaved hakea

twvo feaved hakea

smali tree in drier easlern argas
farge shrub
farge shrub
small tree
farge shrub
herb

herb

small shrub
smal shrub
small tree
small shrub
srngH shrub
herh

afl shrub, drier eastern parts
large shruh
s shrub
smail shrub
small shrub
creeper
sinld shrub
small shrub
herb

large shrub

targe shrub

herb

simall shrub

barge shrub

small shrub, weller western part
tall shrub, wetter western parts
rree in drier castern parts
accastonal. weslern parts

tree. in some valleys

ree, Welter western parts
medium shrub, drier castern parts
small shrub

smal shrub

simall shrub

farge shrub

herb

large shrub

large scrub

tall shrub, weller castern parts
tall sheub, weller eastern parts
tafl shrub. wetter eastern parts

T.b
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Botanical name

Commeon name {# known}

Notes

Hibbertia hvpericoides
Hibbertia montana
Hibbertia lasiopus
Kennedia prostrata
Lechenauditia biloba
Lencopogon pulchellus
Leptosperimun ertbescens
Macrozamia riedlel
Melaleuca scabra
Nuvisia floribund
Orthrosanthus laxiflorus
Oxviobium parviflorum
Patersonia occidentalis
Petrophile serruriae
Ferrophile striata
Ptilotus mangelsii
Phvitantiues calveinus
Spaerolobium vimineun
Stackhousia sp.
Tetratheca sp.
Xanthorrhoea prissii

vellow buttercups
mountain primrose
farge hibbertia
scarlet runper

blue fechenaultia
heard-heath
roadside ea tree
zamis

rough honeymyrtle

Christmas tree
hox poison

purple flag

PO poms
false bornia

fealless glove pea

SIass wee

small shrub, wetier eastern parts
small shrub, wetter eastern paris
small shrub

creeper

smalf shrub

stall shrub

tall shrub, drier castern parts
WEHET eastern parts

large scrub

sasall ree. western castern parts
herb

shrab, drier castern parts

herh

large shrub

large shrub

herb

smalt shrub

smmall shrub

herb

herb

shrub

Riverine woodland

Eucalyprus loxophieha

Eucalvptus rudis
Melaleuca rhapliophviia
Melalenca uncinata
Melaleuca viminea

York gum

flooded gum
swamp paperbark

ta dricr areas on and close o
drainage

atong streams in weller areas
BATOW StTips slong streams

Granife outerops in drier areas

Atlocasuaring hunegeliona
Borva spaerocephala
Grevillea bipinnatifida
Hakea elfiptica

Hakea undidaia

rock sheoak
pincushions
Fuchsia grevillea
two leaf hakea
wavy-feaf hakea

smyadf tree. peripheral groves
tssocks

shrub

shrub

shrub

York gum, wandoo and salmon gum woodlands and heath

Acacia acuminata
Acacia micorbotrya
Acacia pulchella
Allocasuaring campestris
Allocasuaring honilis
Allocasuaring huegeliana
Casuaring obesa
Fucalvptus accedens

jam

manna wattle
prickly Moses
mma

dwarf sheoak

rock sheouk
swamp sheoak
powerbark wandoo

small tree

shrub

understorey species

shrub

shrub

medium tree

srall tree. along streams

tree, associated with breakaways

T.i2

Page 294




Water and Rivers Commission

Natural Reslttem;fegin’im;lar 'EhLA?ttta Ghmelﬂt 9

Botanical rame

Common name (if known)

Notes

Ewcalvptus loxophieba
Eucalvpius rudis
Eucalvpius salmonophloia
Eucalvprus wandoo
Adenanthos cygnorum
Banksia attenuata
Calathamnus quadrifidus
Congspermi sp,
Dryvandra nivea
Eucalvptus drummondii
Fucafvpius macrocarpa
.(.«f.’p{('),\‘p(f!‘ﬁ?i{H'I & f'!if?é?é'C“{:’HS
fsopogon dubins

Jackson sp.

Stirling latifolic

Nuvrsia flovibunda
Pericalvinma ellipticum
Gastrolobim spinosiuin
MHakea priessi
Pericalvinme effipticum

Xanthorrhoea preissi

Yok gum

flooded gum

salmon gum

wandoo

common wollvbush
slender bapksia
one-sided bottlebrush
smoke bush

couch honey pot
Brummond’s mallee
mottlecah

roadside tea-tree

pin custion cornflower

bluchoy
Christimas tree

prickly poison
needle tree
swamp tea-tree

Srass ee

tree

tree, along siream
tree

tree

heath species

heath species
undersiorey species
heath species

heath species

heath species/maliee
heath species/malice
heath species

heath species

heath species

heath spedies

heath species
understorey species
shrub

small tree

shrub

understory specics

Scrub-heath and banksia low

woodland

Actinostrobus arearius
Adnanthos cvgnorun
Adenanthos drinnmondii
Allocasuaring campestris
Altocasuaring funnilis
Astrofora sp.

Banksia attenyar
Bonksia menziesii
Banksia prionotes
Comesperma volubile
Chorizema dicksonti
Bianncila revoluta
Drvandra sp.

Eremaea sp.
Gaserolobimn spinosum
Grevillea ertostachyva
Crevillea integrifofia
Hakea trifurcata
Isopogon dubius
Leptospermum ellipticum
Melalewca radula
Melalewca scabra
Nupvesia foribunda

sandplain cypress
common woollybush

dwarf sheouk

slender banksia
firewood banksia
acorn banksia
fave creeper
Flame pea
blueberry 1ily

prickly poison

flame grevilica
ertire-leaved grevillea
tow-teal hakea
pincushion coneflower
swamp lea ree
graceful honeymyrtle
rough honeymyrile
Christmas tree

shrub
tall shrub

shrub

shrub

shrub

stall tree
small lree
medium tre
b shrub
b shrub
herb

shrub

medium shroub
shrub

shrub

shrub

smafl shrub

shrub

shrub

targe shrub

smal tree, parastic

T.13
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Botanical name Common name {if known} Notes

Petrophiie sp. shrub

Verticordia chryvsantha low shrub

Verticordia picta painted featherflower fow shrub

Xanthorthoea preissii grassiree shrub

Sait flats

Halosarcia sp samphire small tree, adjacent salt flats
Casuaring ohesa swarmp sheoak medium to large shrub
Melalenca thyoides medium shrub

Melaleuca uncinata broombrush

This Hst was modified from fist published in the Weaviag, S0 (1999). Native vegetation handbook for the Shire of
Foodyay,

T.14
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