








Record of Endorsement

This structure plan is prepared under the provisions of the Shire of Augusta-Margaret River Local Planning
Scheme No.1.

ITIS CERTIFIED THAT THIS STRUCTURE PLAN WAS APPROVED BY RESOLUTION OF THE WESTERN AUSTRALIAN
PLANNING COMMISSION ON:

10 July 2024

Signed for and on behalf of the Western Australian Planning Commission:

an officer of the Commission duly authorised by the Commission pursuant to section 24 of the Planning and
Development Act 2005 for that purpose, in the presence of:

Witness

Date 11 July 2024

Date of Expiry 11 July 2034







































4.4. Vegetation Retention

The Structure Plan proposes to retain the majority of the mature trees within the subject land and the
Wirring Road reserve. As a condition of subdivision approval, the proponent will be required to:

a. Ensure the fill and earthwork programmes protect the existing vegetation where possible; and

b. Ensure measures are taken to protect all mature trees within the Wirring Road reserve during
subdivisional works.

No development is permitted within ‘Vegetation Protection’ areas identified on structure plan

4.5. "PLandscape Interface

The Structure Plan is surrounded by agricultural land to its eastern and southern boundaries. To ensure
appropriate management of the rural interface, the following design mechanisms will be applied to all R10
coded lots;

a. The landscape interface area is to contain a vegetated earth mound as required by the Local Water
Management Strategy, to be constructed and landscaped by the developer;

b. Rear boundary fencing is to comprise uniform open style, rural fencing;

¢. Side boundary fencing within the landscape interface area is to comprise uniform open style,
rural fencing; and

d. The rear setback to the dwelling must be taken from the 10-metre landscape interface line.

4.6. Local Development Plan/s

Local Development Plans are to be prepared for lots with one or more of the following attributes:
a. Lots with an irregular configuration;
b. Lots where specific vehicle access control is required;
¢. Lots abutting public open space, a pedestrian access way or an area of landscape interface;

d. Lots with particular site constraints;

4.7. Stormwater Management

At the time of subdivision, an Urban Water Management Plan will be required as a condition of subdivision
approval.

At subdivision stage a bund to manage stormwater flow from the adjoining rural catchment is to be installed
at the rear of the R10 lots.

All new dwellings to be fitted with an under-eave rainwater tank with a storage capacity of at least 2,500 litres
or 5,000 litres on R10 lots, between the overflow and the slow-release pipe, to be plumbed into the home.

All dwellings are required to be constructed at a finished floor level to provide a minimum separation of 0.3
meters above 1% AEP stormwater storage water level.






5. Other Requirements

5.1. Fire Management

Any application for subdivision approval is to be accompanied by an updated bushfire management plan
and BAL contour map.

5.2. Development Contributions

The Structure Plan area is subject to contribution toward the costs of common infrastructure in accordance
with a Development Contribution Plan No. 5 (Cowaramup) and Cost Apportionment Schedule prepared
pursuant to Part 6.3: Development Contribution Areas and Schedule 10 of LPS 1.

5.3. Traffic

Prior to the first subdivision application, the proponent will be required to prepare and provide an
updated Traffic Impact Assessment outlining the impact of the proposed subdivision and structure plan
on the intersections of Roy Earl Drive/Bussell Highway and Wirring Road/Bussell Highway, taking into
account the findings of the Cowaramup Integrated Transport Strategy prepared for the Shire.

As a condition of subdivision, the proponent will be required to provide a proportionate contribution,
based on traffic generation levels, for upgrades to the Roy Earl Drive/ Bussell Highway and Wirring Road/
Bussell Highway intersections, in accordance with an agreed Traffic Impact Assessment and to the
satisfaction of the relevant road control authority.

6. Additional Information

The details of additional information required to be submitted with the Structure Plan and the stage
which it is to be submitted, are summarised below.

Additional Information Approval Stage Consultation Required

In support of subdivision or

Bushfire Management Plan o
development application.

Shire of Augusta-Margaret River

Condition of subdivision or

Urban Water Management Plan
development approval.

Shire of Augusta-Margaret River

Condition of subdivision

Local Development Plan
approval.

Shire of Augusta-Margaret River




































2. Planning Framework

2.1. Zoning & Reservations

2.1.1. Shire of Augusta-Margaret River Local Planning Scheme No. 1

The subject land is currently zoned ‘Future Development’ under the provisions of the Shire of Augusta-
Margaret River Local Planning Scheme No. 1 ('LPS 1) Amendment 76. Land to the east and south of the
subject land are zoned ‘Priority Agriculture’ under LPS 1, and land to the north and the west of the subject
land is zoned ‘Residential’' and ‘Future Development’ under LPS 1.

Refer Figure 5 - LPS 1 Zoning Plan.

2.1.1.1. Scheme Amendment No. 76

Rowe Group and LB Planning, on behalf of the Landowner, prepared and submitted a Request to amend
the Shire of Augusta-Margaret River Local Planning Scheme No. 1 (Amendment 76") on 14 June 2022.
Amendment 76 seeks, in essence, to rezone the land to ‘Future Development’ and include it within Schedule
11 - Structure Plan Areas of LPS1, ultimately providing the head of power for the proposed Structure Plan
to be adopted. The land is proposed to be included as Structure Plan Area No. 36 ('SPA 36'), along with the
following associated provisions:

Area Description Land Use Matters to be Addressed

No. of Land Area Expectation (in Addition to Part 4 of Associated Provisions

(SPA) the Deemed Provisions)

36 Lot 500 Residential The Structure Plan is to be 1. For lots coded R10 on
Wirring Road, prepared in accordance with the Structure Plan, the
Cowaramup Clause 6.2 of the Scheme required rear setback

and is to address the to the dwelling must
following: be taken from the
10m Landscape Buffer

1. Preparation, adoption

and implementation of Jin:
an endorsed Bushfire 2. For lots coded R10
Management Plan. on the Structure
2. Urban water Efﬂ,}éﬁar ?nd §|de
management. rytencing
shall comprise open
3. The rural-urban style, rural fencing.
interface.

4. Protection of the
remnant vegetation
within the subject land
and the Wirring Road
reserve.

It is requested that proposed Amendment 76 and this Structure Plan be considered concurrently.

Refer Figure 6 - Proposed Amendment Plan.
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4.3. Residential

The Structure Plan proposes a residential density code of R10 - R25 generally applied throughout the extent
of the subject land, with the exception of the central development site which is subject to the R60 density
code. The range of densities provided is in response to the market expectations for the locality, the objective
to provide a diverse range of lots (and therefore provide for housing choice) and informed by an Indicative
Concept Plan prepared in support of the Structure Plan. This Concept Plan has been designed to ensure an
efficient and logical configuration of lot sizes, with dimensions that are consistent with the market standard
for home builders.

Refer Attachment 6 - Indicative Concept Plan.

The Structure Plan provides for a gradual transition of residential density throughout the site, ranging from
R60 and R25 for lots closest to the Cowaramup Townsite (between 400m - 600m), decreasing to R10 on the
eastern and southern edges of the Structure Plan area.

Based on the Indicative Concept Plan, the proposed Structure Plan is anticipated to achieve a yield of
approximately 350 single residential lots, which would be likely to accommodate in the order of 977 persons,
based on the average household of 2.8 persons (2021 Census).

4.3.1. Central Development Site (Retirement Village)

The Structure Plan provides for a potential retirement village development site in the north-west corner of
the Structure Plan area. The site is approximately 1.1 hectares and is subject to an R60 density code. The
site is shown as R60 on the Structure Plan to provide for future flexibility.

This site has been included at this location to ensure that its future residents are within walking distance
of the established Cowaramup Townsite, and benefit from the adjacent public open space (POS A). Future
development of this site will be subject to a separate Development Application.

4.3.2. Landscape Interface

The interface with the existing and functioning rural / agricultural land adjoining the site has informed the
Structure Plan design and the inclusion of larger transition lots at a lower density (R10) along the southern
and eastern edges of the Structure Plan area. These lots will subject to a range of specific design measures to
reduce the visual impact of residential development and provide for an appropriate rural / urban transition.

Consistent with the proposed associated provisions to be inserted into the Local Planning Scheme No. 1, the
following design principles will be required to be implemented:

B Thelandscape interface area is to contain a vegetated earth mound as required by the Local
Water Management Strategy, to be constructed and landscaped by the developer;
B  Rear boundary fencing is to comprise uniform open style, rural fencing;

B Side boundary fencing within the landscape interface area is to comprise uniform open style,
rural fencing; and

B The rear setback to the dwelling must be taken from the 10-metre landscape interface line.

Refer Figure 8 - Landscape Transition Lots Concept.
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4.2 Field Survey

With these species in mind, a field study of the site was conducted. The approach adopted for this

survey was:
e A Satellite Image of the Site was acquired.

e A daytime visual inspection of the property and adjoining vegetation for any signs of fauna

(e.g., scats, diggings, dreys, nests, burrows, feeding signs) was conducted.

e Hollow bearing trees or trees suitable for Black Cockatoos (>50cm Diameter at Breast Height
(DBH)) were recorded.

e Direct observations of fauna and signs of fauna were recorded using a Trimble Global
Positioning System (GPS) and ArcPad®© (Version 8- ESRI).

e  Two dawn and two dusk surveys were conducted to determine Black Cockatoo and Western
Ringtail Possum activity. A 40 w LightForce hand-held spotlight was used with white light to

observe nocturnal mammals. Observations were recorded using GPS and ArcPad®©.

e Field observations were analysed and mapped with ArcGis (ArcMap V10.6.10).

The Site was inspected via a walked transect and the trees were inspected via a physical inspection

for hollows or signs of fauna usage.

All trees with large hollows were inspected for any signs of use by cockatoos. These include wear
around the hollow, chewing, scarring and scratch marks on the trunks or branches. Old or recent

evidence of cockatoo’s feeding or roosting sites (feathers, droppings etc.) were also searched for.

This type of survey has minimal impact on the fauna within the property and provides sufficient data
on the presence and relative abundance and distribution of taxa. During the field surveys, the habitat
at the site was assessed to determine its potential suitability to host any of the anticipated
threatened or rare species. This approach is consistent with a Level 1 survey under the EPA’s
Technical Guidance: Sampling methods for Terrestrial vertebrate fauna (2016) which specifies a
minimum requirement of a desktop study to gather information on the subject site and a
reconnaissance survey to verify the accuracy of the background study and delineate fauna and faunal

assemblages.

The survey’s protocol is also consistent with the requirements outlined in the Development Planning
Guidelines for Western Ringtail Possums (CALM 2003, now DBCA).

The draft referral guideline for the three threatened black cockatoo species (Department of
Environment and Energy, 2017) outline requirements for appropriate level of surveys for these

species. This survey’s intensity and design comply with these guidelines.
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4.3 Results

The Site was surveyed for fauna over two days, two dusk and two night surveys from Thursday 24th
March 2022 to Sunday 27™ March 2022 by Ecosystem Solutions Gary McMahon (B.Sc. M. Env Mgmt).

Kelly Lamp (B.Sc Hons. Nat Rs Mgmt), Dani Cuthbert (Dip Bus & Dip TM) and Lorraine Duffy (B.Sc Env
Biology, B. Arts Geo) conducted day surveys on the 8th and 9th March 2022. The Site was traversed

in a systematic manner, focussing on the vegetated areas.

Dawn and dusk surveys were conducted by Gary McMahon for any sign of Black Cockatoos, Western

Ringtail Possums or other conservation listed species, as described in Table 5.

Table 5 Fauna survey times and observations

Survey Type Date and Time Sunrise / Observations

Sunset Time

Dawn 25 March 2022 First Light No animals observed.
5:20am to 7:35am 6:01 am
Sunrise
6:26 am

Dawn 27 March 2022 First Light No animals observed.

5:30amto 7:30 am 6:03 am

Sunrise

6:27 am

Dusk/Nocturnal 24 March 2022 Sunset No animals observed.
5:30 pm to 8.45 pm 6:26 pm
Last light
6:51 pm
Dusk/Nocturnal 27 March 2022 Sunset No animals observed.
5.30 pm to 8.00 pm 6:22 pm
Last light
6:46 pm
Daytime 8 March 2022 N/A No animals or dreys observed.
surveys 9 March 2022
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4.3.1 Black Cockatoos

There were no observations of Black Cockatoos during the day, dawn or dusk surveys indicating

they are not likely to be using the Site currently.

All trees on the Site with a diameter at breast height (DBH) over 50cm, of a suitable species known
to support breeding (i.e., Karri, Marri) and having the capacity to support nesting of any Black
Cockatoo species were recorded (Figure 6). A total of 142 trees were identified within or on the
Lot boundary while a further 4 trees with hollows and an additional 4 with potential hollows were

recorded immediately outside the Lot boundary.

Of the 142 Identified Trees (>50cm DBH) within or on the Lot boundary, 9 trees contained a hollow,

1 tree contained 2 hollows and 7 trees had potential hollows (Figures 6 & 7).

All local species of Black Cockatoos can forage over extensive areas (up to 15 - 20 km from their
nesting sites (Saunders, 1980)) and given that there are large areas of preferred habitat within their
range, it could be assumed that Black Cockatoo species are not reliant on the Site for nesting or
roosting habitat. Table 8 and Table 9 discuss the and impact on Black Cockatoos in relation to

significance criteria under the EPBC Act.

4.3.2 Western Ringtail Possums

There were no observations of Western Ringtail Possums during the day, dawn or dusk surveys

indicating they are not likely to be using the Site currently.

During day surveys on 8™ March 2022, the canopy of the vegetation within the Site was also

thoroughly inspected and no dreys were observed. (Figure 6).

Table 8 discusses further the likely presence and impact on Western Ringtail Possums relative to

EPBC significance criteria.
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5 Survey Constraints

Survey limitations are summarised in Table 6 and 7 below:

Table 6

Constraint

Availability of contextual
information at a regional and

local scale

Competency / experience of

the survey team

Proportion of flora recorded
and/or collected, any

identification issues

Was the appropriate area fully

surveyed (effort and extent)

Access restrictions within the

survey area

Summary of flora survey limitations

Impact

Nil

Nil

Nil

Nil

Nil

R.W. Duggan | Environmental Assessment Report

Comment

Broad scale vegetation and soil mapping data were
available. DBCA, NatureMap and PMST database extracts
for conservation significant flora and ecological
communities were obtained. A search of relevant

databases also occurred.

The ecologist leading the field survey has conducted
numerous flora and fauna surveys across the southwest of
WA and has over 10 years’ experience. The ecologist
completing the flora identifications has over 10 years’
experience identifying Western  Australian and
specialising in southwest flora, with any potential
conservation significant flora being submitted to the

Western Australian Herbarium for identification.

A focus was placed on identifying any potential
conservation significant flora species, with specimens all
identified to species level. Specimens that were not
potentially conservation significant species have been
identified to genus level, or species where this is easily

ascertained.

A relevé was conducted within the only remaining area
of remnant vegetation on the Site which contained an
understorey. Other remnant vegetation included
scattered trees only. All areas of remnant vegetation
were surveyed on foot for Conservation Significant

vegetation communities and flora species.

All parts of the Site were accessible by vehicle and foot.
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Constraint Impact

Survey timing, rainfall, season Moderate

of survey

Inconsistent flowering habit of Moderate

some species

Disturbance that may have Nil
affected the results of the
survey, such as fire, flood or

clearing
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Comment

The survey was conducted in Autumn which is not the
optimal time to observe all conservation significant flora
species. Given the heavily grazed and modified nature
of the remnant vegetation, it is considered unlikely that
any conservation significant flora species will be located

within the proposed clearing area.

Some species do not flower every season and may
require environmental triggers to promote flowering
such as rainfall, fire, presence of suitable pollinators

etc.

There were no recent disturbances that constrained the

survey of the Site.
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Table 7

Constraint Impact
Availability of data and Nil
information
Competency / experience of the Nil
survey team, including
experience in the bioregion
surveyed
Scope of the survey, e.g., where Minor
faunal groups were excluded
from the survey
Timing, weather and season Minor
Timing Western Ringtail Possums  Moderate
(WRP) may arise from rest sites &
likelihood of rest sites being
located outside the Site
Disturbance that may have Nil
affected results, e.g., fire, flood
The proportion of fauna Nil
identified, recorded or collected
Determination of hollow Nil

suitability from the ground
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Summary of fauna survey limitations

Comment

DBCA, NatureMap and PMST database extracts for

conservation significant fauna were obtained.

The ecologist leading the field surveys has conducted
numerous fauna surveys across the southwest of Western

Australia and has over 20 years’ experience.

This survey focussed on birds, mammals and other
vertebrate species. Aquatic species were not included as
habitat was not present. Invertebrates were not

included in the scope of this survey.

The surveys were conducted in Autumn, with September
being an optimum time for bird and mammal surveys in
the southwest. Weather conditions did not impact

surveys.

As WRP use up to 2-7 rest sites at any one time and up
to 20 throughout the year there is potential that they
are not observed on Site at time of survey even though
they are utilising the Site. The time WRP arise from a
rest Site is also variable and may prevent WRP being

observed during survey.

There were no disturbances that constrained the survey
of the Site.

Any potential conservation significant fauna species

observed during the surveys have been identified.

Factors including entrance size, hollow depth, floor, and
orientation of the hollow are important factors to
nesting hollow suitability and which are difficult to
assess from the ground. Therefore, there is potential for
the number of hollows recorded to be an over

estimation of those suitable as nesting hollows.
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Constraint Impact Comment

Adequacy of the survey intensity Nil All areas of remnant vegetation of the Site were
and proportion of survey surveyed on foot for Conservation Significant fauna
achieved, e.g., the extent to species, during day, dawn and dusk / nocturnal surveys.

which the area was surveyed

Access problems Nil All parts of the Site were accessible by vehicle and foot.
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6 Significance

Under the EPBC Act, an action that has, will have, or is likely to have, a significant impact on a
matter of national environmental significance, requires approval from the Minister. A significant
impact is defined as an impact which is important or of consequence, having regard for its context

or intensity (Commonwealth of Australia, 2009).

Matters of environmental significance include listed threatened species and ecological communities.
For this proposal, there is a limited potential for impact on threatened species. Significant Impact
Guidelines 1.1 (Commonwealth of Australia, 2009) lists significant impact criteria for the assessment

for activities which may impact on threatened species.

Table 8 and Table 9 discuss the referral triggers and the likely presence and impact on Black

Cockatoos and Western Ringtail Possums.
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Table 8

Significant Impact Criterion

Significant Impact Criteria for Key Protected Species

Discussion

Black Cockatoo Species

Western Ringtail Possum

Meets Criterion

Lead to a long-term decrease in the size of

an important population’ of a species

Reduce the area of occupancy of an

important population

Fragment an existing important population

into two or more populations

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Unlikely. No WRP or observable signs
(Dreys, droppings) of WRP were observed
on the Site. It is unlikely this proposal will

lead to a long-term decrease of the species.

Unlikely. No WRP or observable signs
(Dreys, droppings) of WRP were observed

on the Site.

It is unlikely this proposal will lead to a

long-term decrease of the species.

Unlikely. No WRP or observable signs
(Dreys, droppings) of WRP were observed

on the Site.

It is unlikely this proposal will lead to a

long-term decrease of the species.

1 An ‘important population’ is a population that is necessary for a species’ long-term survival and recovery.

R.W. Duggan | Environmental Assessment Report

Page 44

No

No

No



Adversely affect habitat critical to the

survival of a species

Disrupt the breeding cycle of an important

population

Modify, destroy, remove or isolate or
decrease the availability or quality of

habitat to the extent that the species is

likely to decline

Result in invasive species that are harmful
to a vulnerable species becoming
established in the vulnerable species’
habitat

Introduce disease that may cause the

species to decline

R.W. Duggan | Environmental Assessment Report

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Unlikely. No Cockatoos were observed
foraging, nesting or roosting within the
Site. No observable signs of foraging were

evident.

Highly unlikely to occur.

Unlikely. No WRP or observable signs
(Dreys, droppings) of WRP were observed

on the Site.

It is unlikely this proposal will lead to a

long-term decrease of the species.

Unlikely. No WRP or observable signs
(Dreys, droppings) of WRP were observed

on the Site.

It is unlikely this proposal will lead to a

long-term decrease of the species.

Unlikely. No WRP or observable signs
(Dreys, droppings) of WRP were observed

on the Site.

It is unlikely this proposal will lead to a

long-term decrease of the species.

The Site does not appear to contain WRP. It
is unlikely that further introduction of

invasive species will impact the species.

Highly unlikely to occur.
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Interfere substantially with the recovery of

the species.
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Unlikely. The clearing of on-Site Unlikely. The clearing of vegetation within

vegetation will not impact significantly on

the recovery of the species.

the Site will not impact significantly on the

recovery of the species.
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Appendix A NatureMap Extract
















































Appendix B Protected Matters Search
Tool Extract






















































Appendix C Conservation Codes for WA
Flora and Fauna



CONSERVATION CATEGORY

CODE

Threatened

species (T)

Critically
endangered

species (CR)

Endangered

species (EN)

Listed by order of the Minister as Threatened in the category of critically
endangered, endangered or vulnerable under Section 19(1), or is a rediscovered
species to be regarded as threatened species under section 26(2) of the
Biodiversity Conservation Act 2016 (BC Act).

Threated fauna is that subset of ‘Specially Protected Fauna’ listed under
Schedules 1 to 3 of the Wildlife Conservation (Specially Protected Fauna) Notice
2018 for Threatened Fauna.

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of
the Wildlife Conservation (Rare Flora) Notice 2018 for Threated Flora.

The Assessment of the conservation status of these species is based on their
national extent and ranked according to their level of threat using IUCN Red List

categories and criteria as detailed below

Threatened species considered to be “facing an extremely high risk of
extinction in the wild in the immediate future, as determined in accordance

with the criteria set out in the ministerial guidelines”.

Listed as critically endangered under section 19(1)(a) of the BC Act in
accordance with the criteria set out in section 20 and the ministerial guidelines.
Published under schedule 1 of the Wildlife Conservation (Specially Protected
Fauna) Notice 2018 for critically endangered fauna or the Wildlife Conservation

(Rare Flora) Notice 2018 for critically endangered flora.

Threatened species considered to be “facing a very high risk of extinction in
the wild in the near future, as determined in accordance with criteria set out

in the ministerial guidelines”.

Listed as endangered under Section 19(1)(b) of the BC Act in accordance with
the criteria set out in section 21 and the ministerial guidelines. Published under
schedule 2 of the Wildlife Conservation (Specially Protected Fauna) Notice 2018
for endangered fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for

endangered flora.



CONSERVATION
CODE

Vulnerable

species (VU)

Extinct species
(EX)

Extinct in the
wild species
(EW)

Specially
protected
species

CATEGORY

Threatened species considered to be “facing a high risk of extinction in the wild
in the medium-term future, as determined in accordance with criteria set out

in the ministerial guidelines”.

Listed as endangered under section 19(1)(c) of the BC Act in accordance with
the criteria set out in section 22 and the ministerial guidelines. Published under
schedule 3 of the Wildlife Conservation (Specially Protected Fauna) Notice 2018
for vulnerable fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for

vulnerable flora.

Species where “there is no reasonable doubt that the last member of the
species has died”, and listing is otherwise in accordance with the ministerial
guidelines (section 24 of the BC Act).

Published as presumed extinct under schedule 4 of the Wildlife Conservation
(Specially Protected Fauna) Notice 2018 for extinct fauna or the Wildlife

Conservation (Rare Flora) Notice 2018 for extinct flora.

Species that “is known only to survive in cultivation, captivity or as a
naturalised population well outside its part range; and it has not been recorded
in its known habitat or expected habitat, at appropriate seasons, anywhere in
its past range, despite surveys over a time frame appropriate to its life cycle
and form”, and listing is otherwise in accordance with the ministerial guidelines
(section 25 of the BC Act).

Currently there are no threated fauna or flora species listed as extinct in the
wild. If listing of a species as extinct in the wild occurs, then a schedule will be

added to the applicable notice.

Listed by order of the Minister as specially protected under section 13(1) of the
BC Act. Meeting one or more of the following categories: species of special
conservation interest; migratory species; cetaceans; species subject to

international agreement; or species otherwise in need of special protection.

Species that are listed as threatened species (critically endangered, endangered
or vulnerable) or extinct species under the BC Act cannot also be listed as

Specially Protected species.



CONSERVATION

CODE

Migratory
species (Ml)

Species of
special
conservation
interest
(conservation
dependent
fauna) (CD)

Other specially
protected

species (S)

CATEGORY

Fauna that periodically or occasionally visit Australia or an external
Territory or the exclusive economic zone; or the species is subject of an
international agreement that relates to the protection of migratory
species and that binds the Commonwealth; and listing is otherwise in

accordance with the ministerial guidelines (Section 15 of the BC Act).

Includes birds that are subject to an agreement between the government
of Australia and the governments of Japan (JAMBA), China (CAMBA) and
the Republic of Korea (ROKAMBA), and fauna subject to the Convention
on the Conservation of Migratory Species of Wild Animals (Bonn
Convention), an environmental treaty under the United Nations
Environment Program. Migratory species listed under the BC Act are a
subset of the migratory animals, that are known to visit Western Australia,
protected under the international agreements of treaties, excluding

species that are listed as Threated species.

Published as migratory birds protected under an international agreement
under schedule 5 of the Wildlife Conservation (Specially Protected Fauna)
Notice 2018.

Fauna of special conservation need being species dependent on ongoing
conservation intervention to prevent it becoming eligible for listing as
threatened, and listing is otherwise in accordance with the ministerial
guidelines (section 14 of the BC Act).

Published as conservation dependent fauna under schedule 6 of the

Wildlife Conservation (Specially Protected Fauna) Notice 2018.

Fauna otherwise in need of special protection to ensure their
conservation, and listing is otherwise in accordance with the ministerial
guidelines (section 18 of the BC Act).

Published as other specially protected fauna under schedule 7 of the

Wildlife Conservation (Specially Protected Fauna) Notice 2018.



CONSERVATION
CODE

Priority species

(P)

Priority 1 (P1) -
Poorly-known

species

Priority 2 (P2) -
Poorly-known

species

CATEGORY

Possibly threatened species that do not meet survey criteria, or are otherwise
data deficient, are added to the Priority Fauna or Priority Flora Lists under
Priorities 1, 2 or 3. These three categories are ranked in order of priority for
survey and evaluation of conservation status so that consideration can be given

to their declaration as threatened fauna or flora.

Species that are adequately known, are rare but not threatened, or meet
criteria for near threatened, or that have been recently removed from the
threatened species or other specially protected fauna lists for other than
taxonomic reasons, are placed in Priority 4. These species require regular
monitoring.

Assessment of Priority codes in based on the Western Australian distribution of
the species, unless the distribution in WA is part of a contiguous population

extending into adjacent States, as defined by the known spread of locations.

Species that are known from one or a few locations (generally five or less) which
are potentially at risk. All occurrences are either: very small; or on lands not
managed for conservation, e.g., agricultural or pastoral lands, urban areas, road
and rail reserves, gravel reserves and active mineral leases, or otherwise under
threat of habitat destruction or degradation. Species may be included if they
are comparatively well known from one or more locations but do not meet
adequacy of survey requirements and appear to be under immediate threat from

known threatening processes. Such species are in urgent need of further survey.

Species that are known from one or a few locations (generally five or less), some
of which are on lands managed primarily for nature conservation, e.g., national
parks, conservation parks, nature reserves and other lands with secure tenure
being managed for conservation. Species may be included if they are
comparatively well known from one or more locations but do not meet adequacy
of survey requirements and appear to be under threat from known threatening

processes. Such species are in urgent need of further survey.



CONSERVATION

CODE

Priority 3 (P3) -
Poorly-known

species

Priority 4 (P4) -

Rare, Near
Threatened
and other

species in need

of monitoring

CATEGORY

Species that are known from several locations, and the species does not appear

to be under imminent threat, or from few but widespread locations with either

large population size or significant remaining areas of suitable habitat, much of

it not under imminent threat. Species may be included if they are comparatively

well known from several locations but do not meet adequacy of survey

requirements and known threatening processes exist that could affect them.

Such species are in need of further survey.

(a)

Rare. Species that are considered to have been adequately surveyed, or for
which sufficient knowledge is available, and that are considered not
currently threatened or in need of special protection but could be if present
circumstances change. These species are usually represented on

conservation lands.

Near Threatened. Species that are considered to have been adequately
surveyed and that are close to qualifying for vulnerable but are not listed

as Conservation Dependent.

Species that have been removed from the list of threatened species during

the past five years for reasons other than taxonomy.



Appendix D  Releve Field Sheet



STRUCTURAL VEGETATION, FLORA - Relevé SITE_ID: RO1
Date: 09/03/2022 | GF® Location z
Structural Marri - Jarrah Open Forest over Marri - Jarrah Low Open Woodland over Woody
ructura
Recorder: KL Pear - Bull Banksia scattered tall shrubs over Woody Pear, *Apple of Sodom and
Community Type .
Marri Scattered Low Shrubs over scattered herbs and grasses
Location: Lot 500 Wirring Road, west of Villiers Street, Cowaramup
Condition: Degraded
Aspect: NW Slope: Gentle
Geology: Laterite/rock Rock: <2%
Soil Colour: Grey/Brown Soil Type: Sandy Loam + gravel
Litter (% cover & depth): 95%, 3cm, dried grass + leaves Bare Ground (% cover): <2%
Hydrology: Good drainage Topographic position: Flat
Height
Layer m) Cover Plant Species (Dominant 3 first)
m
Tree 5 . .
10-30 30-70% Corymbia calophylla, Eucalyptus marginata
(T2)
Tree . .
<10 2-10% Corymbia calophylla, Eucalyptus marginata
(T3)
Shrub >2 <2% Xylomelum occidentale, Banksia grandis
(s1)
Shrub 12 | N/A N/A
(52)
Shrub
(3) 0-1 <2% Xylomelum occidentale, *Solanum linnaeanum, Corymbia calophylla
Sedge/Rush (VR) N/A N/A
Herb (H) <2% *Sonchus asper
Grass (G) 2-10% *Kikuyu
Other (climbers) N/A N/A
(©)

Cover Codes: D >70%

M 30-70% S 10-30% V 2-10% VV <2%  E <5% Emergent  * = Introduced

Surrounding Plants: High density (>70%) of dead annual grasses (e.g., *Avena sp., *Briza maxima)




Appendix E  Identified Trees (>50cm DBH)



DBH (cm) Species Height (m) Hollows/s Easting Northing

1000 >50 Marri 16 No Hollow 325326 6251996
1001 >50 Marri 20 No Hollow 325320 6252003
1002 71 Marri 16 Potential Hollow 325316 6252004
1003  >50 Marri 16 No Hollow 325315 6252006
1004 >50 Marri 18 No Hollow 325313 6252009
1005 >50 Marri 5 Hollow 325310 6252011
1006  >50 Marri 18 Potential Hollow 325308 6252013
1007 >50 Marri 10 No Hollow 325305 6252015
1008 56 Marri - Dead 10 Potential Hollow 325301 6252023
1009 >50 Marri 14 No Hollow 325296 6252030
1010 >50 Karri 12 No Hollow 325256 6252057
1011  >50 Karri 20 No Hollow 325257 6252060
1012 >50 Karri 15 No Hollow 325253 6252060
1013  >50 Karri 18 No Hollow 325252 6252062
1014 >50 Karri 18 No Hollow 325247 6252064
1015 >50 Karri 18 No Hollow 325244 6252067
1016  >50 Karri 20 No Hollow 325253 6252068
1017 159 Karri 22 Hollows x 2 325208 6252061
1018 145 Karri 20 Hollow 325205 6252056
1019 161 Karri 20 Hollow 325207 6252078
1020 >50 Marri 20 No Hollow 325171 6252044
1021 >50 Marri 18 No Hollow 325173 6252050
1022  >50 Marri 18 No Hollow 325175 6252051
1023  >50 Marri 16 No Hollow 325168 6252060
1024  >50 Marri 12 No Hollow 325153 6252080
1025 >50 Marri 14 No Hollow 325149 6252081
1026  >50 Marri 12 No Hollow 325147 6252079
1027 >50 Marri 14 No Hollow 325145 6252082
1028 >50 Marri 14 No Hollow 325143 6252085
1029 91 Marri 10 Hollow 325140 6252083
1030 >50 Marri 12 No Hollow 325138 6252092
1031 >50 Marri 20 No Hollow 325120 6252104
1032 77 Marri 14 Hollow 325112 6252110
1033 >50 Marri 16 No Hollow 325111 6252113
1034 55 Marri 10 Hollow 325107 6252115
1035 >50 Marri 14 No Hollow 325104 6252117
1036  >50 Marri 12 No Hollow 325104 6252117
1037 >50 Marri 14 No Hollow 325106 6252122
1038 >50 Marri 18 No Hollow 325104 6252127

1039 >50 Marri 18 No Hollow 325097 6252126



DBH (cm) Species Height (m) Hollows/s Easting Northing

1040 >50 Marri 18 No Hollow 325092 6252129
1041 >50 Marri 18 No Hollow 325087 6252128
1042  >50 Marri 18 No Hollow 325085 6252139
1043  >50 Marri 16 No Hollow 325085 6252138
1044  >50 Marri 16 No Hollow 325050 6252169
1045 90 Karri 16 Potential Hollow 325050 6252172
1046  >50 Marri 12 No Hollow 325047 6252171
1047  >50 Marri 16 No Hollow 325001 6252218
1048 92 Marri 18 Hollow 324999 6252222
1049 >50 Marri 14 No Hollow 324991 6252219
1050 >50 Marri 8 No Hollow 325054 6252354
1051 >50 Marri 14 No Hollow 325055 6252356
1052 >50 Marri 14 No Hollow 325055 6252355
1053 >50 Marri 14 No Hollow 325059 6252356
1054 >50 Marri 12 No Hollow 325060 6252359
1055 >50 Marri 10 No Hollow 325067 6252365
1056  >50 Marri 10 No Hollow 325069 6252363
1057 >50 Marri 12 No Hollow 325071 6252364
1058 >50 Marri 14 No Hollow 325076 6252370
1059 >50 Marri 16 No Hollow 325076 6252372
1060 >50 Marri 10 No Hollow 325073 6252374
1061 >50 Marri 14 No Hollow 325079 6252383
1062 >50 Marri 14 No Hollow 325078 6252385
1063  >50 Marri 14 No Hollow 325080 6252385
1064  >50 Marri 12 No Hollow 325092 6252387
1067 87 Marri 10 Hollow 325110 6252407
1068 >50 Marri 12 No Hollow 325109 6252405
1069 >50 Marri 10 No Hollow 325110 6252411
1070 >50 Jarrah 12 No Hollow 325102 6252409
1071  >50 Marri 14 No Hollow 325122 6252422
1072  >50 Marri 14 No Hollow 325124 6252423
1073  >50 Jarrah 12 No Hollow 325141 6252441
1074  >50 Marri 12 No Hollow 325142 6252445
907 >50 Marri 18 No Hollow 325350 6276990
908 >50 Marri 18 No Hollow 325350 6276990
909 >50 Marri 18 No Hollow 325350 6276990
910 >50 Marri 18 No Hollow 325350 6276990
911 >50 Marri 16 No Hollow 325350 6276990
912 >50 Marri 15 No Hollow 324462 6252024
913 >50 Marri 14 No Hollow 324469 6252007
914 >50 Marri 10 No Hollow 324475 6252037

915 >50 Marri 12 No Hollow 324478 6252038



DBH (cm) Species Height (m) Hollows/s Easting Northing

916 >50 Marri 14 No Hollow 324480 6252037
917 >50 Marri 14 No Hollow 324481 6252035
918 >50 Marri 16 No Hollow 324491 6252020
919 >50 Marri 15 No Hollow 324715 6251955
920 96 Marri 16 Potential Hollow 324655 6252010
921 >50 Marri 15 No Hollow 324603 6252265
922 >50 Marri 8 No Hollow 324598 6252270
923 >50 Marri 10 No Hollow 324600 6252268
924 >50 Marri 14 No Hollow 324608 6252264
925 >50 Marri 12 No Hollow 324612 6252270
926 >50 Marri 14 No Hollow 324610 6252276
927 >50 Marri 16 No Hollow 324610 6252284
928 78 Jarrah 6 Potential Hollow 324608 6252289
929 >50 Marri 12 No Hollow 324609 6252288
930 >50 Marri 10 No Hollow 324611 6252289
931 >50 Marri 18 No Hollow 324621 6252290
932 69 Marri 7 Hollow 324627 6252297
933 >50 Marri 16 No Hollow 324629 6252293
934 >50 Marri 12 No Hollow 324629 6252293
935 >50 Marri 14 No Hollow 324631 6252290
936 >50 Marri 14 No Hollow 324633 6252287
937 >50 Marri 14 No Hollow 324622 6252276
938 58 Marri 12 Potential Hollow 324620 6252269
939 >50 Marri 12 No Hollow 324630 6252275
940 >50 Marri 16 No Hollow 324637 6252289
941 >50 Marri 16 No Hollow 324637 6252288
942 >50 Marri 12 No Hollow 324633 6252276
943 >50 Marri 10 No Hollow 324634 6252262
944 >50 Marri 12 No Hollow 324633 6252265
945 >50 Marri 14 No Hollow 324639 6252276
946 >50 Marri 15 No Hollow 324642 6252272
947 >50 Marri 12 No Hollow 324643 6252268
948 >50 Marri 16 No Hollow 324650 6252274
949 >50 Marri 16 No Hollow 324656 6252269
950 >50 Jarrah 14 No Hollow 324725 6252211
951 >50 Marri 14 No Hollow 324645 6252304
952 >50 Marri 12 No Hollow 324647 6252307
953 >50 Marri 14 No Hollow 324633 6252290
954 >50 Marri 15 No Hollow 324649 6252301
955 >50 Marri 18 No Hollow 324650 6252289
956 >50 Marri 10 No Hollow 324650 6252286

957 >50 Marri 12 No Hollow 324654 6252286



DBH (cm) Species Height (m) Hollows/s Easting Northing

958 >50 Marri 14 No Hollow 324662 6252297
959 87 Marri 10 Chimney Hollow 324664 6252301
960 >50 Marri 12 No Hollow 324676 6252322
961 >50 Marri 12 No Hollow 324683 6252324
962 >50 Marri 14 No Hollow 324689 6252316
963 >50 Marri 14 No Hollow 324690 6252315
964 >50 Marri 12 No Hollow 324685 6252307
965 >50 Marri 14 No Hollow 324682 6252297
966 >50 Marri 14 No Hollow 324688 6252301
968 >50 Marri 12 No Hollow 324664 6252275
969 >50 Marri 14 No Hollow 324666 6252277
970 >50 Marri 14 No Hollow 324679 6252290
971 >50 Marri 18 No Hollow 324686 6252284
972 >50 Marri 12 No Hollow 324683 6252281
973 73 Marri 10 Hollows x 2 324679 6252267
974 >50 Marri 18 No Hollow 324692 6252275
975 >50 Marri 12 No Hollow 324699 6252280
976 >50 Marri 12 No Hollow 324703 6252287
977 >50 Marri 12 No Hollow 324704 6252277
978 >50 Marri 12 No Hollow 324698 6252270
979 >50 Marri 10 No Hollow 324711 6252280
980 >50 Marri 14 No Hollow 324711 6252281
981 >50 Marri 14 No Hollow 324711 6252285
982 >50 Marri 10 No Hollow 324715 6252289
983 >50 Marri 8 No Hollow 324718 6252286
984 >50 Marri 8 No Hollow 324722 6252275
985 >50 Marri 12 No Hollow 324716 6252265
986 >50 Marri 12 No Hollow 324716 6252268
987 >50 Marri 12 No Hollow 324711 6252258
988 >50 Marri 14 No Hollow 324709 6252257
989 >50 Marri 12 No Hollow 325143 6252017
990 84 Marri 12 Potential Hollow 325140 6252011
991 >50 Marri 10 No Hollow 325138 6252010
992 86 Marri 12 Potential Hollow 325130 6252004
993 >50 Marri 10 No Hollow 325130 6251997
994 62 Marri 10 Potential Hollow 325164 6252039
995 >50 Marri 10 No Hollow 325163 6252037
996 78 Marri 12 Hollow 325168 6252040
997 120 Marri 18 Potential Hollow 325332 6251997
998 >50 Marri 18 No Hollow 325328 6252000

999 >50 Marri 18 No Hollow 325327 6251997
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REPORT

NOTE REGARDING DESIGN STORM TERMINOLOGY

In accordance with the most recent edition of Australian Rainfall and Runoff (ARR), the terminology used to
describe the design level (frequency of occurrence) of a rainfall or storm event has recently been revised.
This report refers to both the new and old terminology for clarity, Table 1 describes how the new terminology
“EY — exceedances per year” and “AEP — annual exceedance probability” relate to the previous terminology
“ARI — average recurrence interval”

Table 1: Design storm terminology
Relative ARl years AEP % AEP (1 in x) EY Currently used
Frequency (previously used (exceedances adopted
terminology) per year) terminology
Most frequent 1 63.21 1.58 1 1EY
4.48 20 5 0.22 20% AEP
5 18.13 5.52 0.2 20% AEP
Less frequent 100 1 100 0.01 1% AEP

The new (post-2016) design rainfall datasets provide intensity-frequency-duration (IFD) data for a design
level of 20% AEP, which equates to 4.48 years ARI. Conversely, the previous (pre-2016) design rainfall
dataset provided IFD data for a design level of 5 years’ ARI, which equates to 18.13% AEP. For simplicity,
this report adopts “20% AEP” as the equivalent to the previously used “5-year ARI” design level, with the two
terms considered interchangeable.
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REPORT

EXECUTIVE SUMMARY

This Local Water Management Strategy (LWMS) has been prepared to support the Local Structure Plan
(LSP) by demonstrating that the site can support urban development and will achieve sustainable urban
water management outcomes. The landowner (Rod Duggan c/o PGPM Pty Ltd) is proposing to develop
Lot 500 Wirring Road, Cowaramup (referred herein as “the site”). The site is located approximately

260 kilometres (km) south-south-west of Perth and 12 km north of Margaret River.

The LWMS details the integrated water management strategies to facilitate future urban water management
planning. A summary of the site conditions governing the design and key design strategies are presented in

Table 2.

Table 2: Summary of existing site conditions and key design strategies

Item Summary

Existing site characteristics

Topography .
Section 2.1

Site elevations range from approximately 140 metres Australian Height Datum (m AHD) in the
south-east to 134 m AHD in the north-west

Geology and soils
Section 2.2

Across the site, there is generally sand/clayey sand to depths of 0.3 m overlying sandy clay/
gravelly clay and shallow basement rock.

Acid sulfate soils .

Regional acid sulfate soils (ASS) mapping indicates a small portion of the west border is

Section 2.2.2 classified as a moderate to low risk of ASS occurring within 3 m of the natural surface.

Wetlands e No Geomorphic wetlands are mapped within the site.

Section 2.4

Surface water o No surface water features are located within the site.

hydrology e Surface water drainage from the northern portion of the site naturally drains through the

Section 2.3 existing Lakeview Estate development and into the dam (on Wilyabrup Brook) located in
Symphony Waters Estate.

Groundwater e Groundwater monitoring bores present at the site and in the surrounding area typically indicate

hydrology that the static water level is around 1.9 m to 2.3 m below the ground level.

Section 2.3.3 e Pre-development groundwater quality monitoring shows evidence of elevated nutrients, and

total metals (Cu, Cr, Pb, and Zn).

Water conservation

Water efficiency .
initiatives .
Section 3

4-star WELS water efficient fixtures and fittings to be installed in all new buildings

Mandatory requirement to install rainwater tanks (required spare capacity will be specified in
the land sale contract). Either 2,500 L or 5,000 L will be required. An S70A Notification will be
imposed on titles regarding the need to comply with the rainwater tank requirement.

Landscaping and .
irrigation
Section 3.1

The landscape master plan aims to retain existing native vegetation where possible and
provide amenity in public open space areas in conjunction with the retained vegetation. The
POS locations (three in total) have generally aimed to respond and capture the existing
vegetation on site and provide a drainage function in most cases. A small amount of turf is
proposed within each POS for active recreation.

The development’'s POS areas will have a likely irrigation demand of between 15,000 and
20,000 KL/yr.

Groundwater is limited underlying the site and local area.

The irrigation source is proposed to be the constructed dam to the north where non-potable
water is currently sourced for irrigation of Cowaramup.

Stormwater management

Small event e The site will aim to retain run-off from the small (15 mm) storm event through the use of on-lot
(15 mm) rainwater tanks, basins and swales.

Section 4.2

Minor event (20% e Flows will be conveyed via piped drainage system or via overland flow into detention basins.
AEP? o Rural run-off from external rural catchments will be managed through structural controls (i.e.
Section 4.2 bunds at the rear of lots) to manage flow to detention basins prior to discharge (at pre-

development flow rates) through existing stormwater infrastructure.
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REPORT

Item Summary

Major event (1% °
AEP)
Section 4.3 °

Stormwater flows will be detained in drainage basins or swales and through existing
infrastructure capacity to maintain pre-development flow rates.

Flows will be discharged to basins and swales prior to discharge into the three points of
discharge at Wirring Road, Roy Earl Drive and Waverley Road.

Minimum habitable floor levels to provide a minimum separation of
— 0.3 m above the 1% AEP water level in local stormwater storages

Water quality .
Section 4

Stormwater which may infiltrate into the ground will still receive some form of treatment via the
strong ability of the clayey soil to adsorb phosphorus.

Non-structural controls such as minimising fertiliser and pesticide application and maintaining

well-established vegetation in drainage areas will also assist in groundwater quality protection

Groundwater levels o
Section 5

Inter-allotment drainage will be provided for all lots to ensure excess roof run-off can connect
to a free-flowing outlet to reduce perched groundwater recharge.

Subsoil drainage located within road reserves and along some lot boundaries to control
potential groundwater rise.

Groundwater .
quality
Section 5.1 .

Subsoil drainage from the subdivision will be discharged into the vegetated detention basin/s,
prior to discharge offsite.

High PRI (>10) soil media will be used in the vegetated treatment areas to provide phosphorus
treatment

Vegetation will be selected based on their nutrient uptake ability

Monitoring

Post-development e
monitoring
Section 6

No post-development monitoring is proposed.

Roles and responsibilities

Roles and .
responsibilities
Section 7

Outlined in Table 9
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The site is identified within the Strategy as Future Urban Growth Area and contained within Planning
Precinct C5. The Strategy sets out a target lot yield of 300 lots at residential densities between R10-R30, in
addition to the required public open space reserves.

The Strategy sets out the following key planning matters to be addressed:
e  Opportunity to create road linkages with existing network
e  Stands of remnant vegetation located on site shall be retained

e Need to provide attractive entrance to Cowaramup from the south and buffers to adjoining agricultural
land

e  Sufficient buffers to surrounding agricultural properties such that their operations are not prejudiced.

These key considerations have been the drivers of the design of the future Structure Plan (Appendix A at
rear of report) for the site, which proposes the following:

e 372 single residential lots (ranging from R10 to R30)

e Avretirement village

e  Five public open space/drainage reserves (total 5.12 ha)
e  Associated access roads.

This Local Water Management Strategy (LWMS) has been prepared to support the Local Structure Plan
(LSP) by demonstrating that the site is capable of supporting urban development and will achieve
sustainable urban water management outcomes.

1.3 Design objectives

The LWMS is in accordance with State Planning Policy 2.9: Water Resources (Government of WA 2007) and
has been developed with reference to the following guidance documents:

e  General Requirements for Stormwater Drainage Disposal (AMRS 2012)

e  Standards and Specifications for Subdivisions and Developments (AMRS 2006).

e  Better Urban Water Management (Western Australian Planning Commission 2008)

e Interim: Developing a Local Water Management Strategy (Department of Water 2008)

e  Western Australian State Water Plan (Government of Western Australia 2007)

e  Stormwater Management Manual for Western Australia (Department of Water 2004—2007)

e Liveable Neighbourhoods (Western Australian Planning Commission 2007).

The LWMS will detail the integrated water management strategies for the LSP to facilitate future urban water
management planning. The LWMS will achieve integrated water management through the following design
objectives:

e  Minimise irrigation requirements for public open space and other landscaping components.

o  Effectively manage the risk to human life, property damage and environmental degradation from water
contamination and stormwater flooding.

e Maintain and if possible, improve water quality within the development in relation to pre-development
water quality.

e Implement best management practices in regard to stormwater management.

e Incorporate where possible, low maintenance, cost-effective landscaping and stormwater treatment
systems.
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1.4 Previous studies

e  Geotechnical Study — Proposed residential subdivision, part of Lot 304 & 51 Wirring Road, Cowaramup
(Galt Geotechnics 2021)

e  Ecosystem solutions. (2022a). Bushfire Management Plan, Lot 500 Wirring Road, Cowaramup

e  Ecosystem solutions. (2022b). Environmental Assessment Report, Lot 500 Wirring Road, Cowaramup.
09 June 2022.
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2.3.3.2 Groundwater quality

RPS has undertaken quarterly groundwater quality monitoring (April, July and October 2021) from the
network of six bores on the site. Water was sampled for a standard suite of nutrients, metals and field
parameters. Water quality was compared with the ANZECC (2000) freshwater guidelines (FWG) for lowland
rivers in south-west Australia.

Table 4 provides average nutrient and metal concentrations from groundwater over the three-month period.
Appendix G provides the water quality results and laboratory certificates.

The ANZECC FWG guideline was exceeded for total nitrogen and total phosphorus in all bores. Nitrogen
was predominantly in the form of dissolved inorganic NOx-N. Dissolved inorganic phosphorus concentrations
were however low. The elevated nitrogen concentrations observed at the site is expected to be due to the
semi-rural/agricultural land use in the catchment.

The ANZECC FWG guideline was exceeded for dissolved copper at MW 14, MW 16 and MW17. All dissolved
copper exceedances occurred during a single monitoring round (20 July 2021); concentrations during the
other two monitoring rounds were below detection limit.
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Table 4: Pre-development average groundwater quality April, July, and October 2021

Dissolved Metals

Sample ID Date Trigger

Cadmium
Chromium

=
=
@
7}
}4
<

mg/L mg/L mg/L mg/L mg/L mg/L

FWG| 0.013 0.0002 0.001~ 0.0014 0.00034 0.00006

mg/L

0.011

mg/L

0.008

Total Nitrogen

mg/L
0.75

Total Kjeldahl Nitrogen

mg/L

Nutrients

Ammonia as N

mg/L mg/L
0.045 0.04

Total Phosphorus

mg/L
0.03

Phosphate

mg/L
0.03

LOR 0.001 0.0001 0.001 0.001 0.001 0.00005

MW13

0.001

0.001

0.1

0.1

0.005 0.005

0.05

0.005

 Aemss| | o000t | 00001 | 0001 | o001 | 000t | 00oods | 0001 | 0002 | 0s | 02 | 03 | ootz | 005 | oovs |

Mw14

memse[ | ooot | oooo | 000t | 0002 | 000t | 000005 | 0001 | 000t | 0800 | 067 | 0so0 | 0006 | 000 | 0005 |

MW15

e[ | o000t | ooooi | 0001 | 0001 | 0001 | 000005 | 0001 | 0002 | 23 | o35 | 15 | 0053 | 0oss | 0005 |

MW16

,

Mw17

Mw18

0.001 0.00005

Average| 0.001 0.0001 0.001 0.001

0.001

0.003

23

0.7

1.61 0.016

0.08

[ 0001 | 00001 | 0001 | 0002 | 0001 | 000005 | 0001 | 0005 | 380 | 110 | 269 | 011 | 016 | 0005 |
[ 0001 | 00001 | 0001 | 0002 | 0001 | 000005 | 0001 | 0003 | 113 | 037 | 076 | 016 | 005 | 0005 |

0.005

_*LOR (Limits of Reporting), FWG (Freshwater Guidelines for south-west WA lowland river ecosystems)
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3 WATER CONSERVATION STRATEGY

3.1 Landscaping and irrigation requirements

The landscape master plan aims to retain existing native vegetation where possible and provide amenity in
public open space areas in conjunction with the retained vegetation. The POS locations have generally
aimed to respond and capture the existing vegetation on site and provide a drainage function in most cases.
A small amount of turf is proposed within each POS for active recreation. The development connects to the
existing residential areas of Cowaramup by the footpath network, tying the development into the fabric of the
town.

The landscape masterplan has been developed by SW Landscape Collective and is provided in Appendix H.

The street tree vegetation will be an extension of the existing Country Vines estate to the west and comprise
a mixture of the following species:

e  Fraxinus raywoodii — claret ash

e  Agonis Flexuosa — WA peppermint

e  Corymbia calophylla — grafted varieties

e [agerstroemia indica ‘Natchez — crepe myrtle.

The current landscape master plan (Appendix H) including the turf areas is likely to have a total irrigation
demand of between 15,000 and 20,000 kL/yr.

Groundwater is limited beneath the site and the underlying hydrogeology consists of shallow surficial
deposits overlaying granite basement rock. The deeper, higher yielding sedimentary Leederville and
Yarragadee aquifers are not located beneath the site and are situated further east overlaying the Vasse
Shelf and Bunbury Trough. Based on the geotechnical investigation and the groundwater drilling undertaken
to support the installation of groundwater monitoring bores, it was established that there is a shallow perched
groundwater system beneath the site but that this is likely to largely dry out or not have sufficient aquifer
yields to support an irrigation bore(s) water supply for irrigation of POS throughout the year.

Given the unavailability of groundwater, the proposed irrigation water source is surface water and specifically
the proposed source is the dam immediately to the north on the Wilyabrup watercourse. The dam was
constructed in 2006, with the intention that it could be used as a secure, long-term water supply to meet
irrigation requirements for the existing Cowaramup townsite and future development of public open space
(DWER, pers. comm. 2022).

3.2 Potable water
3.2.1 Potable water supply

The development will be provided with a reticulated potable water supply. There are two existing water mains
terminating at the site boundary in Roy Earl Drive and Duggan Drive. There are two existing DN 250 water
distribution mains that traverse the site to the south-west border and to the north-east portion of the site (in
proximity to the north-east POS).

It is understood that the water distribution mains on site will remain in place within the appropriate easements
and proposed road reserves.

3.2.2 Education and information packages

The objective of the water supply for the development is to minimise the use of potable water, where potable
water use is not essential. To achieve this objective, the proponent will provide education and information
packages to each dwelling within the development that outline the importance of water efficiency and
encourage the implementation of water saving initiatives. Emphasis will be placed on the mandatory
requirement for all houses to have an under-eave rainwater tank (with slow-release outlets) to be plumbed
into the home.
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Packages will also include initiatives to minimise the use of fertilisers and promote the use of native plants in
the garden to protect the water quality and conservation values of nearby waterways.

The sales office will be supplied with the above information packages to distribute to new and potential
homebuyers.

3.2.3 Reticulated main sewer

Water Corporation operates a gravity sewerage network in the surrounding area of the site. The existing
gravity sewerage network is located to the north-north-east, and west of the site. There is no existing
sewerage pipe connection to the south and east of the site.

It should be noted that sewer stub lines have previously been extended across the site and there are three
potential connection locations, i.e. two to the north-east border of the site (one is in proximity to Lions Drive)
and to the west border of the site and in proximity to the Roy Earl Drive.

The existing reticulated potable water and gravity sewerage network locations is provided in the engineering
services report in Appendix |.
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4 STORMWATER MANAGEMENT

4.1 Stormwater drainage design

The stormwater drainage concepts have been completed by Stantec Engineers and RPS, respectively. The
proposed post-development stormwater management concept is provided in Figure A at the rear of this
report.

4.2 Small rainfall event drainage system

The stormwater drainage design endeavours to provide treatment of the small (15 mm) rainfall events as
close to source as possible and at vegetated detention basins within POS areas. It should be noted that
infiltration at source is not being actively pursued at this site due to the shallow perched nature of the
groundwater system and the risk that presents to properties. The opportunity for stormwater treatment is
limited by the level constraints and existing outlet infrastructure. Water quality treatment will be promoted via
a vegetated conveyance swale along Wirring Road as well as the vegetated detention basins at Wirring
Road, Roy Earl Drive and Waverley Road (Figure A), which will discharge offsite to rural land, existing
drainage infrastructure and existing infrastructure including Duggan’s Dam respectively.

421 Lotscale

Due to the likely clayey soils at the site, soak wells will not be used, and at-source infiltration will not be
pursued. Instead, it will be a mandatory requirement for all homebuyers to install an under-eave rainwater
tank with a storage capacity of at least 2,500 litres between the overflow and the slow-release pipe, to be
plumbed into the home. On the larger lot product (R10) adjacent to Wirring Road and adjoining the rural
landholding to the east (Figure A), these properties will be required to install rainwater tanks with minimum
5,000 L of storage available between the overflow and the slow-release pipe. All rainwater tanks will have a
slow-release outlet to allow for the tank to drain out to allow capacity for the next rain event as described
above. A S70A Notification will be imposed on titles regarding the need to comply with the rainwater tank
requirement._Additionally, the developer will offer a rebate to lot purchasers for the purchase of rainwater
tanks to further encourage compliance.

4.3 Minor and major event drainage system

4.3.1 Rural run-off management

Stormwater flows for the minor 20% and major 1% AEP_events from the external rural catchment will be
managed by creating a bund and preferential flow path at the rear of the lots on the site’s eastern boundary.
The rear of these easternmost lots will have a landscape buffer to the rural area and the bund and flow path
will be within this landscape buffer. Run-off from the rural catchments (XA1 in Figure A) will flow north along
the preferential flow path directly to the existing creek line and dam to the north, bypassing the existing and
proposed developments. Run-off from the rural catchments XA2 (Figure A) will flow north along the
preferential flow path and be captured and detained in the drainage basin within a POS reserve. Run-off
detained in this drainage area will subsequently be piped to a drainage basin in the POS adjoining the
Waverley Road drainage infrastructure and eventually into Duggan’s Dam at pre-development flow rates
(See Section 2.3.2). Run-off from rural catchment XC (Figure A) will be directed south along the constructed
bund and preferential flow path to another detention basin within urban catchment C1. The run-off will
subsequently be piped to the drainage basin in C2 and then discharge to the extended roadside swale and
ultimately discharge to the rural property to the south of Wirring Road via an existing culvert under Wirring
Road.

Catchment D will remaining relatively consistent with its existing vegetated condition with the retention of the
large stand of trees. Run-off from this vegetated area will not be managed and will remain in its pre-
development condition with some overland flow predicted to be travel in a north-westerly direction with the
natural grade.
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4.3.2 Subdivision drainage management

The proposed Structure Plan area has been divided into three main catchments that align with three
proposed stormwater discharge locations. The proposed post-development catchments have been informed
by a detailed feature survey, urban design, preliminary earthworks design, and the pre-development
hydrological assessment including surface water modelling as described in Section 2.3.2. The proposed
post-development catchments and sub-catchments are illustrated in Figure A at the rear of this report and
relate to the existing infrastructure illustrated in Figure A.

Each catchment relates to a proposed discharge location as follows:

e Catchment A: relates to stormwater that has a discharge point into the existing Waverley Road and
adjoining subdivision_(Lakeview Estate). Lakeview Estate contains a DN450 stormwater pipe that has
capacity to accept 0.20 m%/s of flow from the site in the 20% AEP event (drainage details in Appendix
C). Catchment A has been split into two sub-catchments with the aim to attenuate flows within the
POS/drainage reserve in each of the sub-catchments. It is intended for water quality treatment to be
provided within Basin A1:; this allows flexibility in the landscape treatment of Basin A2 to meet
landscape and amenity objectives. This catchment ultimately drains to the existing dam to the east of
the site.

e Catchment B: relates to stormwater that will discharge to an existing basin in the POS and then
through the 2 x DN60O culverts under Roy Earl Drive and into the existing swale through the existing
Cowaramup town site (drainage details in Appendix D). The existing basin is proposed to be enlarged to
provide a single consolidated basin with sufficient detention volume for the site. Discharge rates will be
controlled via the existing culverts. Sub-catchment B1, B2, and B3 will all be graded to the Roy Earl
drainage basin. There is opportunity for flows from these sub-catchments to be conveyed via a living
stream in the POS to reduce pipe infrastructure; this will be investigated at the Urban Water
Management Plan (UWMP) stage.

e Catchment C: relates to stormwater that will discharge through the existing DN300 culvert under
Wirring Road. Catchment C is a heavily constrained catchment due to the natural grade of the site and
the minimal existing infrastructure to allow for post-development stormwater management. Sub-
catchment C1 will drain to an internal basin for attenuation before entering the piped street drainage and
discharge into a basin in sub-catchment C2. Due to the natural grade of sub-catchment C3, runoff will
flow overland into a roadside swale along Wirring Road. This roadside swale will take detained
stormwater from catchment C1, C2 and C3 and detain and convey the stormwater to the existing
DN300 culvert under Wirring Road.

e Catchment D is being retained as POS with no significant hardstand areas being proposed and will
therefore maintain current pre-development flow conditions.

Figure A presents the preliminary design for these stormwater catchments. Post-development surface water
modelling has been used to verify the preliminary earthworks, swale and basin design function appropriately
and can achieve the detention of flows to pre-development flow rates and ensure appropriate protection of
properties and infrastructure.

Assessment of the proposed stormwater management concepts have been undertaken using an XP-SWMM
hydrological model. Details of this model is presented in Section 4.4 below.

4.3.3 Impacts on surface water ecosystems

There are no major surface water ecosystems within the site, however as discussed previously stormwater
from the site will flow into neighbouring waterways and ultimately the Wilyabrup Brook. Based on the
Stormwater Management Strategy, which adopts Water-Sensitive Urban Design (WSUD) principles and Best
Management Practices (BMPs), including vegetating the drainage basins/swales and minimising export of
stormwater off site during the common, more stormwater events, it is not envisaged that the development of
the site will impact the water quality of these downstream waterways.
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4.4 Key structural controls

441 Bund inlandscape buffer

A low bund (less than 0.5 m high) built within the 10 m wide landscape buffer at the back of the eastern lots
(shown in Appendix G) will ensure flows from external caichments XA1, XA2, and XC (Figure A) are directed
either north to the dam or south to Wirring Road without flowing through the subdivision’s residential lots and
roads.

4.4.2 Basins/swales and outlet configurations

Basins and swales will provide attenuation of stormwater before it is discharged from site, to ensure flows
are being controlled to pre-development flow rates and to protect downstream infrastructure from flooding.
Table 5 summarises the key design concepts for each basin and swale (locations are shown in Figure A).

Table 5: Basin/swale details
Basin/swale Design concept Outlet configuration
Basin A1 Detain up to the 1% AEP event. Vegetated to provide Outlet set at basin invert, with an overflow
treatment for the small rainfall event. grate set at the 20% AEP top water level
for overflow of events greater than the
20% AEP.

To connect into existing DN450 pipe in
Waverley Road.

Basin A2 Main basin detains up to the 20% AEP event. Larger Pipe outlet set at basin invert
events up to the 1% AEP will spill out across a larger
tier._Treatment for the small rainfall event is intended to
be provided in the downstream Basin A1.

Basin B4 (Roy Existing Roy Earl Dr basin to be enlarged to provide Existing 2 x DN600 culverts

Earl Dr basin) sufficient volume to detain up to the 1% AEP event.
Vegetated to provide treatment for the small rainfall
event.

Basin C1 Detain up to the 1% AEP event. Vegetated to provide Pipe outlet set at basin invert
treatment for the small rainfall event.

Basin C2 Detain up to the 1% AEP event. Vegetated to provide Piped outlet set at basin invert, with a
treatment for the small rainfall event. spillway into the Wirring Rd swale for the

1% AEP event.

Wirring Rd swale To convey and detain up to the 20% AEP event. Will Existing DN300 culvert for the 20% AEP
provide some detention for the 1% AEP event, however, event. Will overtop Wirring Road in the 1%
has been designed to overtop Wirring Rd as in pre- AEP event.

development conditions.
Proposed to have 2 m base width and 1:4 side slopes.

4.5  Surface water modelling

RPS has developed a hydrological model in XP-SWMM for the external rural catchments and the proposed
subdivision. The XP-SWMM modelling has been used to simulate the 20% and 1% AEP external catchment
inflows to ensure that the proposed drainage infrastructure is appropriately designed to accommodate these
major events, as well as assess the on-site drainage design and the requirement to manage post-
development flow rates to be within the pre-development flow rates and ensure the risk to infrastructure and
downstream properties is not increased.

4.5.1 Modelling parameters

The infiltration loss parameters adopted in the model have been summarised in Table 6.
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Table 6: Infiltration loss parameters

Parameters Adopted value

Notes

Rural IL - 20 mm Initial and continuing loss rates from ARR 2016 Data
CL-4.9mm Hub (reduced to account for storm pre-bursts not
Manning’s n — 0.073 being included).

Lot roofs IL—-7.4 mm Assumed to be 50% of all non-R10 lot area.
CL-0mm All lots to have rainwater tanks with 2,500 L of
Manning’s n —0.015 storage between the overflow and slow-release pipe.

R10 lot roofs IL-11.5mm Assumed to be 40% of R10 lots.

CL-0mm R10 lots to have rainwater tanks with 5,000L of
Manning‘s n — 0.015 storage between the overflow and slow-release pipe.

Lot yards IL—-0mm
CL —40%
Manning’s n — 0.5

Assumed to be 50% to 60% of lot area.

Road reserve IL—1mm
CL-1.9 mm
Manning’s n — 0.02

Public Open Space (POS) & IL—20 mm
Public Access Walkway (PAW) CL -4.9 mm

Continuing loss is based on a 40% pervious area and
0.08 m/day permeability.

Initial (excluding pre-burst) and continuing loss rates
from ARR 2016 Data Hub.

Manning’s n — 0.03

Drainage basins IL—2.8 mm A standardised loss factor of 0.14 has been applied
CL-0mm to an IL of 20 mm to estimate the reduced IL in the
wettest catchment condition (ARR 2016).

Manning’s n — 0.012

* IL: Initial loss, CL: Continuing loss

The post-development land use areas assumed in the model are shown in Figure A at the rear of the report
and catchment areas are summarised in Table 7.

Table 7: Modelled land use areas (hectares)

Sub- Lots R10 lots RGED POS Drainage  Rural Total
catchment

A1 4.398 1.264 1.921 - 0.415 - 7.999
A2 4.208 1.411 1.672 1.262 - - 8.553
B1 1.634 0.305 1.091 0.681 - - 3.710
B2 4139 - 2.044 0.594 0.000 - 6.778
B3 3.811 0.726 1.217 0.178 - - 5.932
B4 1.620 - 0.295 - 0.206 - 2.121
C1 0.001 0.911 0.290 - 0.149 - 1.352
c2 1.273 0.000 0.499 - 0.131 - 1.903
c3 - 0.856 - - - - 0.856
D - - - 1.636 - - 1.636
External catchments

XA1 4.994 4.994
XA2 3.508 3.516
XC 3.709 3.710

4.5.2 Modelling results

The post-development drainage basin modelling results are presented in Table 8 and are associated with the
post-development catchments illustrated on Figure A.
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Table 8: Drainage basin modelling results

Catchment A1 A2 B C1 C2
Basin details

Base invert (mAHD) 131.20 136.20 131.87 135.60 134.84
Base area (m?) 1100 1200 1400 420 434
Flood tier invert (mAHD) - 136.90 - - -

Flood tier area (m?) - 3840 - - -

Side slopes 1:6 1:6 1:6 1:6 1:6
Outlet invert (mAHD) 131.20 136.20 131.87 135.60 134.84
Outlet size (mm) @380 orifice @300 2x @600 9375 300 x 300 box

plate culvert

1% AEP spillway/overflow invert (mAHD) 132.00 - - - 135.24
15 mm (~1 EY 25 min)

Max depth (m) 0.31 0.22 0.35 0.11 0.18
Top water level elevation (mMAHD) 131.51 136.42 132.22 135.71 135.02
Inundation area (m?) 1553 1500 1728 483 539
Storage volume (m?) 404 294 544 49 90
20% AEP

Critical duration (hours) 4.5 3 0.5 4.5 1.5
Max depth (m) 0.79 0.60 0.54 0.25 0.34
Top water level elevation (mMAHD) 131.99 136.80 132.41 135.85 135.18
Inundation area (m2) 2324 2054 1928 570 636
Storage volume (m?) 1338 967 903 123 182
Peak outflow (m®/s) 0.20 0.15 0.96 0.09 0.12
1% AEP

Critical duration (hours) 4.5 3 0.75 3 1.5
Max depth (m) 1.20 1.01 1.05 0.97 0.53
Top water level elevation (mMAHD) 132.40 7.21 132.92 136.57 135.37
Inundation area (m?) 3027 4945 2469 1106 760
Storage volume (m?) 2426 2773 2017 722 311
Peak outflow (m3/s) 0.38 0.21 1.54 0.15 0.36

4.5.3 Rainwater tank risk analysis

The stormwater management strateqy includes the use of rainwater tanks on all residential lots to assist in
managing rainfall events at-source. Rainwater tanks are to be fitted with a slow-release outlet to allow water
to drain out to free up capacity to capture the next rain event. An overflow pipe will allow flows exceeding the
capacity of the rainwater tank to enter the street drainage system.

A risk analysis was undertaken to assess the impacts on the subdivision’s drainage system if rainwater tanks
on private lots were not installed or non-compliant (i.e. if the slow-release outlet that ensures the tank
empties for the next rain event were removed or blocked).

The following scenario was modelled:

° 90% of R10 lots will have rainwater tanks with a slow-release outlet which will allow a minimum capacity
of 5,000 L to empty after a rain event (compliant)

° 90% of non-R10 lots will have rainwater tanks with a slow-release outlet which will allow a minimum
capacity of 2,500 L to empty after a rain event (compliant)
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° 10% of all lots assumed to have only 600 L capacity in rainwater tanks for capturing rainfall (non-
compliant). This is based on the slow-release outlet being removed or blocked, and an estimated daily
household water consumption of 0.6 m®/day.

The impact of a 10% non-compliance in rainwater tank requirements is summarised in Table 9. There is
generally minimal impact on the drainage basins. Maximum water depths only increased by 1 cm and there
is generally no change in the peak discharge rates. The greatest impact to storage volumes was for the small
15 mm event (a maximum 5% increase), which does not pose a risk to the development. Storage volumes in
the 20% and 1% AEP events only increased by a maximum of 2%.

Table 9: Drainage impact of 10% non-compliance in rainwater tanks

15 mm (~1 EY 25 min)

Change in depth (Am) 0.01 0.01 0.01 0 0
Change in storage volume (Am?) 16 14 16 2 0
Change in storage volume (%) 4% 5% 3% 4% 0%
20% AEP

Change in depth (Am) 0.01 0 0.01 0 0
Change in storage volume (Am?) 10 6 18 1 2
Change in storage volume (%) 1% 1% 2% 1% 1%
Change in peak outflow (m?/s) 0 0 0.01 0 0
1% AEP

Change in depth (Am) 0 0 0.01 0 0
Change in storage volume (Am?) 8 9 19 -1 1
Change in storage volume (%) 0% 0% 1% 0% 0%
Change in peak outflow (m%/s) 0 0 0 0 0

4.6 Pre- and post-development flows

Revised pre-development flows are presented in Section 2.3.2. As a detailed feature survey was not
available when the downstream developments were built, design of the downstream drainage infrastructure
was based on coarse topographical data available at the time. There are some modest changes in the
revised pre-development flow rates compared to previous assessments. Discharge from the site is therefore
constrained by the existing infrastructure. Flow rates from the site allowed by the downstream infrastructure
are summarised in Table 3 in Section 2.3.2.

Due to these constraints, discharge rates have been rebalanced across the site, with some catchments
discharging less and others discharging more compared to predevelopment flow rates. Post-development
1% AEP peak flow rates are less than pre-development 1% AEP peak flow rates at the discharge points at
Waverley Road (0.70 m%/s vs 0.99 m%/s respectively) and Wirring Road (0.36 m®/s vs 0.54 m%/s respectively.
The 1% AEP peak flow rate at Roy Earl Drive is higher in the post-development scenario (1.57 m®/s) than in
the pre-development scenario (0.75 m®/s), however this includes flow diverted from the site’s other
constrained catchments and external flow from the existing Country Vines estate to the west (0.29 m3/s).
Additionally, the existing Roy Earl Drive basin outlet was designed and sized as part of the Country Vines
development which also provides further attenuation downstream via a swale and detention basin prior to
discharge under Bussell Highway.

The post-development modelled flow rates at each discharge point are provided in Table 10 below.
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Table 10: Post-development catchment flows

Catchments A XA1" B Cc

Discharge point Waverley Road Duggan’s Dam Roy Earl Drive  Wirring Road
20% AEP critical duration (hours) 3 3 0.5 1.5

20% AEP peak flow (m¥%/s) 0.20 0.09 0.96# 0.12

1% AEP critical duration (hours) 2 2 1 15

1% AEP peak flow (m?/s) 0.38" 0.32 1.54% 0.36*

" Catchment XA1 is an external catchment with an off-site discharge point. It has been included to allow comparison to the pre-development flow rates. The
combined 1% AEP discharge from Catchments A and XA1 is 0.70 m¥/s, less than the equivalent pre-development Catchment 1 flow rate of 0.99 m?s.

# Includes flow from an external catchment downstream of the site

* 0.15 m%/s through existing culvert under Wirring Rd and 0.21 m%s will overtop Wirring Rd

4.7 Non-structural controls

4.71 Landscaping and fertiliser applications

Educational material will be distributed to all new homeowners to emphasise the importance of appropriate
fertiliser application and encourage current best practice to minimise stormwater run-off pollutants at the lot
scale.

The landscaping vision for the development is to retain and blend the site into the natural vegetated
surroundings. As such, landscaped areas predominantly comprise of native endemic plant species and
minimal turf. Minimal to no fertiliser application at the precinct scale will therefore be required. Any fertiliser
application will utilise phosphate free products and be applied by manual methods to increase control and
prevent overapplication.

4.7.2 Vegetation

The conveyance swale on Wirring Road and detention basins will incorporate native rushes and sedges to
help prevent erosion, restrict flows and remove pollutants, particularly nutrients.

A list of species and proposed planting densities to be used in the drainage areas will be provided within a
subsequent UWMP and landscape plans. Consultation with the AMRS regarding site specific species and
landscape designs will be undertaken by a suitably qualified landscape architect concurrent with the UWMP
assessment.
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5 GROUNDWATER MANAGEMENT

Site specific groundwater level data combined with the geotechnical investigation indicates that there is
localised groundwater perching across the site. The groundwater level is therefore assumed to be at the top
of any impermeable clay layer, with levels rapidly rising in response to winter rainfall, making some areas of
the site susceptible to groundwater inundation.

A combination of the following design mechanisms is proposed to eliminate the risk of potential groundwater
inundation and protect the structural integrity of infrastructure:

e Inter-allotment drainage for all lots is to be provided, which will enable excess roof run-off to connect
into a free-flowing outlet and reduce point recharge of the upper granular soil layer and water table
within lots.

e  Subsoil drainage will be installed within road reserves and along some lot boundaries to control any
groundwater level rise to the perched aquifer recharging in response to rainfall. Subsoils will discharge
into the drainage basins prior to discharge to the environment.

Further assessments will be conducted as part of the detailed design phase to ascertain which areas of the
site may require the installation of subsoil drainage to ensure the timely removal of groundwater from this
perched layer.

5.1 Groundwater quality

The dominant hydrological regime at the site is characterised by overland flow. Rainfall run-off will be
captured in vegetated detention basins and swales and is likely to infiltrate into the surficial soils above the
clay. Infiltrated stormwater will receive some form of treatment via the strong ability of the clayey soil to
adsorb phosphorus both in the basins and in the underlying soils and sediments.

Non-structural controls such as minimising fertiliser and pesticide application and maintaining well-
established vegetation in drainage areas will also assist in groundwater quality protection.

Considering the above factors, the development does not pose a risk to groundwater quality underlying the
site. Therefore, no post-development groundwater quality monitoring is proposed for this site.
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6 MONITORING AND REPORTING

6.1 Pre-development

As previously discussed in Section 2.3.3.1 DWER and the AMRS have confirmed that they are satisfied with
the groundwater/geotechnical investigations to enable an informed decision regarding groundwater
management at the site. Consequently, no further pre-development groundwater level monitoring is required.

6.2 Post-development

As has been previously documented, the pre-development bores are to be removed by the current
landowner and the Shire and DWER have indicated their support for this. The perched nature of the
groundwater beneath the site indicates that it is not a groundwater resource that has nearby users from a
water supply perspective and there are no local Groundwater Dependent Ecosystems that will be impacted
by changes in perched groundwater quality aside from the springs and dam to the north adjacent to the
Waverley subdivision that is already subject to post-development monitoring. Therefore, no post-
development groundwater quality monitoring is proposed for this site.

The stormwater drainage system encourages the collection of stormwater at source and incorporates a
series of vegetated drainage basins/swales that will allow for adequate sediment control and water quality
treatment prior to water leaving the site, therefore post-development surface water monitoring is also not
deemed necessary.

Visual inspection of the drainage basins/swales and designated discharge points will be carried out on a
routine basis during both summer and winter months to ensure that the drainage system is functioning as per
the design.
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7 IMPLEMENTATION

The effectiveness of this LWMS will rely on the system’s regular maintenance. The operation and
maintenance program is proposed in Table 11 below.

Table 11:

Principles

Subdivision
management

Roles and responsibilities

Role Responsibility

UWMP preparation The proponent

Time-scale

Following subdivision application.
DWER has recommended that the
UWMP covers the entire structure plan

area.

Construction and site works  The proponent
management

As required during construction until
hand over to the AMRS.

Waste and pollution
management

The proponent

As required during construction until
hand over to the AMRS.

Erosion control The proponent

As required during construction

POS and landscaped
community areas

Maintenance of drainage
infrastructure

The proponent

As specified within the POS design
documentation until hand over to the
AMRS.

Fertiliser application The proponent

As specified within the POS design
documentation until hand over to the
AMRS.

Irrigation systems The proponent

As specified within the POS design
documentation until hand over to the
AMRS.

Subsaoil drainage
system

Maintenance of subsoil The proponent

drainage in road reserves

Subsoil drainage system will be
inspected prior to handover to the
AMRS and flushed as required. To be
maintained by AMRS thereafter.

Maintenance of subsoil Land owner

drainage on private property

On purchase of lot.

AU213002398.001 | Local water management strategy | Rev 1 | 23 June 2023

rpsgroup.com

Page 26



REPORT

8 REFERENCE

Department of Biodiversity, Conservation and Attractions (2022). Acid Sulfate Soil risk mapping.

Department of Planning and Infrastructure (2008). Better Urban Water Management.

Department of Water. (2004—2007). Stormwater Management Manual for Western Australia. Government of
Western Australia.

Department of Water and Environmental Regulation. (2022). Contaminated Sites Database. Accessed June
2022,

DPLH (2022). Department of Planning, Lands and Heritage and Western Australian Planning Commission.

Ecosystem Solutions. (2022a). Bushfire Management Plan, Lot 500 Wirring Road, Cowaramup.

Ecosystem Solutions. (2022b). Environmental Assessment Report, Lot 500 Wirring Road, Cowaramup. 09
June 2022.

Galt Geotechnics. (2021). Geotechnical Study Proposed Residential Subdivision Part of Lot 204 & 51 Wirring
Road, Cowaramup.

RPS. (2015). Urban Water Management Plan, Lot 9501 Bussell Highway and Lot 9500 Waverley Road
Cowaramup.

Stantec. (2022). Lot 500 Wirring Road, Cowaramup. Civil, Electrical and Communications Engineering
Servicing Report.

AU213002398.001 | Local water management strategy | Rev 1 | 23 June 2023
rpsgroup.com Page 27


































































































































































Revision 002 - 20 July 2022

PREPARED FOR:

RW Duggan
c/- PGPM Pty Ltd Attn: Peter Gleed

@ Stantec

Ref: 301270419

PREPARED BY:

Richard Martin / Rhys Fowler




Revision

Revision | Date Comment Prepared By Approved By
001 09 June 2022 Original issue R. Fowler R. Martin
002 20 July 2022 Water Corporation Advice Added R. Fowler R. Martin

Concept Plan Updated

Revision






Executive Summary

Stantec Australia Pty Ltd (Stantec) has been commissioned to prepare a desktop engineering servicing report for
Lot 500 Wirring Road, Cowaramup (the Site) within the Shire of Augusta-Margaret River.

A concept subdivision layout has been prepared by Rowe Group and is included as Appendix A.

The information presented in this report is based on the concept subdivision layout, preliminary advice from the relevant
service providers/authorities, and their available strategic planning information.

The desktop review has identified that infrastructure exists within close proximity to the Site and can be extended to
provide the proposed development with the services discussed within this report.
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5. Communications

The proposed development will require a fibre ready pit and conduit network to be installed at the Developer’s cost.

The pit and conduit will be designed in accordance with NBN standards and will be installed in the telecommunications
alignment within the internal road reserves. Once installed and inspected, ownership of the pit and conduit network will be
transferred to NBN.

An analysis of NBN’s DBYD has been conducted in order to determine the location of the existing NBN network that would
supply the proposed pit and conduit network. The nearest existing NBN networks are located within the road reserve on
the northern side of Waverley Road with additional interconnection points at Duggan Drive, Lions Drive and Roy Earl
Drive. Based on the proposed development, it is likely that the connection will initially originate from existing pits along
Waverley Road or Roy Earl Drive. Minor works (relocations) may be required in this vicinity to accommodate the new
connection to the subdivision.

It should be noted that due to the dynamic nature of NBN’s network, infrastructure requirements and connection points
referred above may differ when applications are placed in the future.

In addition to the new pit and conduit network, the developer will be required to remove all existing telecommunications
infrastructure that may be located within the proposed new lots.
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6. Gas

There is no reticulated gas network in the Cowaramup area.

It is understood that some developments in the Margaret River region utilise internal reticulated liquified petroleum gas

(LPG) networks internally fed from a storage vessel on site and operated by a retailer such as Kleenheat. This is an option
the development could consider as an alternative to bottled gas.
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Appendix A
Concept Development Layout
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Appendix B
Water Corporation Correspondence
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