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EXECUTIVE SUMMARY
ltem Dala Structure Plan Rel
(section no.)

Tolal area covered by the | 18.507ha 1.2.2 & Plan 1
Structure Plan
Area of each landuse 3.1
proposed:
+ Rural Living 146.78ha (excluding roads

& drainage)
lotal estimated lot yield 24 3.1
Eslimaled number of 34 3.1
dwellings
Estimated residential site .89 dwellings per site N/ A
density Jhectare
Estimated population a8/ 3.1
Estimated area and 10% public open space to | 3.2
percentage of public be provided in the form of
open space cash-in-lieu
Eslimaled percentage of Individual Irees 1o be | 2.1
nalural area refained where possible.

A landscape and

veqgetation management
plan to be provided at
subdivision stage.
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PART 1 - IMPLEMENTATION

1.

STRUCTURE PLAN AREA

The Structure Plan for Lot 791 Walker Road, Serpentine applies to the land contained
within the inner edge of the red line dencting the Structure Flan boundary on the
Structure Plan map (Plan 1 = Shuclure Plan).

2.

OPERATION

Ihis Structure FPlan will come into effect on the date that the Structure Plan is
approved by the Weslern Australian Planning Commission.

3.

STAGING

[his Structure Plan is proposed to be completed as one stage of subdivision.

4,

SUBDIVISION AND DEVELOPMENT REQUIREMENTS

GENERAL DEVELOPMENT REQUIREMENTS

4a

Lot /21 Walker Road, Serpentine is zoned ‘Rural Living A’ under the Shire of
Serpentine Jarrahdale Town Planning Scheme No 2.

Development shall be in accordance with Clause 5.12, and the special
provisions for 'RLA 28" listed in 'Appendix 4A - Rural Living 7one' under the
Shire of Serpentine Jarrahdale lown Planning Scheme No 2.

4b

Development will generally occur within the building envelopes shown on the
Structure Flan. A building envelope with an area not exceeding 1,000m? has
been provided on each lol, wilh the building envelope being no closer than
20 metres to the primary street boundary and no closer than 10 metres to any
other lot boundary,

GENERAL SUBDIVISION REQUIREMENTS

4c

Subdivision shall generally be designed to include road connections to the
‘Rural Living B' zone to the south and 'Rural Living A’ zone o the north.

SITE SPECIFIC SUBDIVISION AND DEVELOPMENT REQUIREMENTS

4.1

A Site and Soil Bvalualion reporl is to be undertaken in accordance with
ASINLS 154/:2012 On-site domestic wastewater management, during winter
conditions, lo the salisfaclion of lhe Shire and submitted with the applicalion
for subdivision.

4.2

A landscape and vegetation management plan is to be submitted at
subdivision. The plan should rellect exisling vegelalion lo be relained, sireel
free planting, landscaping of drainage reserve and revegetation of all lots.
The plan should include species list and methodology of application.

4.3

Building envelopes should be positioned with reqgard to geotechnical
investigations, retention of vegetation and bushfire management.

4.4

Subdivision of the site is subject to a minimum of 10% contribution towards
public open space.,

Slructure Plan Report - Lol 791 Walker Road Serpentine i
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PART 2 - EXPLANATORY REPORT

1. PLANNING BACKGROUND
1.1 Intreduction and Purpose

This Struclure Plan has been prepared on behall of Gary and Jacqueline Squire who
are the registered owners of Lot 791 Walker Road, Serpentine.

The purpose of this Stucture Plan is lo provide refined planning lor fulure subdivision
of Lol 791 Walker Road, Serpenline lo comply with Clause 5.12.8 of the Shire of
Serpentine Jarrahdale Town Planning Scheme No 2, and Part 4 of the Planning and
Development (Local Flanning Schemes) Regulations 2015,

The lots proximity to the existing townsite and surrcunding Rural Living subdivisions
make il ideal lo caler lor low densily lifeslyle lols as an exlension of The exisling
subdivision pattern established to the east.

The lol was idenlified as 'Rural Living” under the Shire of Serpentine Jarahdale Rural
Land Strateqgy, and was subsequenily re-zoned from 'Rural’ fo ‘Kural Living A’ under
Amendment 186 to the Shire of Serpentine Jarrahdale Town Planning Scheme No 2.

Amendment 186 was approved by the Minister for Planning on the 3 December
2014, and gazetted on the 9 January 2015,

Ihis report examines the sumounding zoning, surmounding subdivision pattern, site
characterislics, and provides justificalion for The Structure Plan design.

IThe Structure Flan has been developed having regard for the physical features of
the land, surrounding road nelwork, exisling developmen! and recommendalions of
the land Capability Report. There has also been discussion with the Shire of
Serpentine Jarrahdale in regards to lot sizes.

1.2 Land Description

1.2.1 Location

Serpenline lownsile is localed approximalely 55 kilomelres south-south east of Perth,
and 7 kilometres south of Mundijong.

Lol 791 Walker Road is localed approximalely two kilometres south-west from the
cenlre of the Serpenline lownsile,

Ihe lot therstore has excellent access to local services, shops and the nearby
Serpenline primary schoaol, goll course and sporling grounds.

Walker Road exlends belween Kamup Road to the north and Wallle Road o The
south. A Location plan is included as lNaure: 1.

Structure Mlan Report - Lol 791 Walker Hoad Serpentine 2.
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1.2.2 Area and landuse

The subject land has an area of 18.507 hectares, and is currently used for Rural
Residential / litestyle living and contains two dwellings. One dwelling is located in the
north weslemn portion of the lol and the second dwelling is selback furlher from
Walker Road and located in the central portion of the lot.

The land has historically been used for some ancillary hobby farm uses such as horse
agistment and some cattle grazing. Itis too small to be viable for agricultural use.

The majorily of the land has been cleared and there are scallered lrees dispersed
throughout the south west portion of the lot.

View 1o north east

1.2.3 Legal Description and Ownership

Ihe subject land is described as Lot /91 on Deposited Plan 202447 on Certiticate of
Tille Volume 1529 and Folio 239 - AFPENDIX 1.

Ihe registered proprietors are Gary Everson Squire and Jacqueline Ruth Squire.

Slructure Plan Report - Lol 791 Walker Road Serpentine 3.
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1.3 Planning Framework
1.3.1 Zoning and Reservations

Lol 791 is zoned ‘Rural’ under the Melropalitan Region Scheme - refer Figure 2.

1 . t rural
; .
Lot 791
—~ 1/
T
B

Figure 2 - Metropolitan Region Scheme zoning

Under the Shire of Serpenline Jarrahdale Town Planning Scheme No 2, the lol is
zoned ‘Rural Living A' - refer Figure 3.

]_ A Rural living A
|

L

= =7 [ N Wl

Fgure 3 - Shire of Serpenhine Jomahdale Local Planning Scheme zﬁ:ning

Structure Mlan Report - Lol 791 Walker Hoad Serpentine 4.
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1.3.2 Regional and Sub Regional structure plan

IThere are no specific regional and sub-regional structure plans applicable to the
localily, however lhere is a regional planning framework relevanl o the local
government areaq.

Following on from Direclions 2031, The Weslern Aushralian Planning Commission has
developed the Draft Perth and Peel@3.5 milion documents to examine population
growth, infill density targets and utilisation ot existing infrastructure.

The Drall Plan is supported by four ramewaorks including the Cuter Metropolitan Perth
and Peel Sub Regional framewoaork covering the Shire of Serpentine - Jarrahdale local
authority area - refer Haure 4.

~

SOUTH-EAST

PR

: 4

N )
w
-
He

Fgure 4 - South East 3ub Region

The Shire of Serpentine Jarahdale is part of the south-east sub region. The sub
regional plan recognises that the Shire is largely roral with mainly low-density
residenlial urban developmenl! spread throughout The area.

lhe estimated dwelling yield tor Serpentine is 800 under the ‘business as usual’ and
Cily scenario.

1.3.3 Planning Strategies
The Shire of Serpentline Jarrahdale Rural Land Shralegy has been the basis of rural
land use planning and environmental management in the Shire of Serpentine-

Jarrahdale since 1994,

There have been two reviews since the adoption of the Strateay by the Commission
in 1994 and 2003 and a furlher review is currenlly underway.

Structure Mlan Report - Lol 791 Walker Hoad Serpentine 5.
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In the 1926 Rural Strategy Review Council confirmed its commitment to reverse the
‘frend towards a proliferation of 2 hectare allotments’.

The 2003 review recognised a need to distinguish those parts of the Shire dominated
by horse relaled aclivilies from convenlional rural residential subdivisions within the
Rural living A and B zones.

Under the 1994 Shralegy. Lol 721 is idenlilied wilthin the Rural Living A and B Policy
Areq, indicating that lot sizes may range from 0.4 ha to 4 ha. This recognises mixed
land capability and the desire tor smaller lots to be developed close to Serpentine
where the land is capable.

N U

\ (=)

- Rural Living 'A & B' (4000m 1o 4ha lofs)
([ — =

Figure 5 - Extract existing Local Rural Strategy (March 2002)

The objective of the Rural Living Policy Area is to provide opportunities for a ‘rural
living' liteshyle, with a greater sense of space and privacy. The minimum lot size for
Ihe Rural Living A Policy Area is 0.4 ha.

An analysis of lot sizes which torms part ot the current Rural Strategy Review
demonslrales thal the predominan! lol sizes west of Lol 721 are in The 4000m2 fo 1

hectare range.

The lol size pallern in this area has already been well established.

Structure Mlan Report - Lol 791 Walker Hoad Serpentine 6.
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-

i Serpentine— -

il

Lot 791

NE

- < 4000m2

Il 0002 to tha (Equiv Rural Living A)
- Tha - 2na (Mo Rursl Strategy Egquiv))
[ 25 - 4ha (Equiv Burs! Living B)
[[] 4ha - 40na Equiv Fammien)

hgure & - Extroc] reviewed 2012 Local Rural Skrafegy

This Structure Plan is consistent with the 1994 and 2003 Rural Stralegy Review.
1.3.4 Planning Policies

There are no specific Local Planning Policies relating to Structure Plans. It is warth
noting the following Local Planning Policies:

s |local Planning Policy No. 33 - Construction of Dams: The Shire does not
aenerally support dams on Rural living lots that have an area less than ?
hectares.

+ Local Planning Policy No. 38 — Road Naming: Formalises a standard process for
road naming, in recognition that the naming of roads is a key component of
the creation of new sulbdivisions.

Slructure Plan Report - Lol 791 Walker Road Serpentine 7.
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1.3.5 Other approvals and decisions

Lot /91 has been re-zoned hrom ‘Rural’ to 'Bural Living A' under Amendment 1846 to
lhe Shire of Serpenline Jarrahdale Town Planning Scheme No 2. The amendmenl
was approved by the Minister for Planning and gazetted on the 2 Jlanuary 2015,

1.3.6 Pre-lodgement consultation

When considering final adoption of Scheme Amendment No. 184, the Shire of
Serpenline Jarrahdale soughl some varialion in lol sizes lo provide fransition lo
adjacen! Rural Living subdivisions.

Gray & Lewis undertock a site visit with Shire Officers in February 2015, and it was
generally agreed thal:

« The land along Walker Road has the highest and besl land capability for
4000m? lots.

» Larger lots could be accommodated along the southerm boundary where the
Structure Plan lies into Windmill Avenue,

» The Shire seeks some variety in lot size provision.

2.0  SITE CONDITIONS AND CONSTRAINTS

Site condilions and constrainks have been ascerlained through a sile specific Land
Capability Assessment.

Land Capability is the recognilion of the suilability of a sile for a proposed landuse.
An integral part of this process is the identification of issues and the way they can be
managed to ensure that the proposed landuse is sustainable and does not lead to
significant environmenlal impacls.

The detdiled land capability report conducted by Landform Research includes
comprehensive informalion on the physical environment, hydrology, floraffauna,
curent and potential landuses, geotechnical factors and environmental factors
APPENDIX 2,

Ihe land capability report concluded that the rezoning and subdivision ot existing Lot
791 will nol have any significant environmenlal impacts and will essenlially be similar
fo landuses on adjoining properties.

The following is a summary of the main environmenlal characleristics.

2.1 Blodiversity and natural area assets

Biodiversily is delined as ‘the varely of life forms, the differenl plants, animals and
ricro-arganisms, the genes they contain, and the ecasystems they form. It is usually
considered al three levels: genelic diversily; species diversily; and ecosyslem

diversity'. [Commonwealth of Australia 1994).

The measurement of biodiversily is a difficull underlaking considering The complexily
of natural systems. Its measure can best be expressed as the extent and condition of

Structure Mlan Report - Lol 791 Walker Hoad Serpentine 8.
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GRAY & L PWIS LANDUSE PLANNERS

the natural environment remaining in a given area. Biodiversity value decreases
where the understarey of bushland has been cleared or degraded.

Lot /791 has been signiticantly cleared, with the only remnant vegetation being
Jarrah lrees on lhe deeper weslern sand ridge, with scaltered Mari and occasional
Sheok, a few Woody Pear and scattered Grass Trees.

Mo underslory or groundcover species were recorded (as parl of the land capabilily
assessment), with the groundcover being pasture. Pale Rush occurs in the lower
elevation of the south western comer.

The vegelation in The cenlral easl is lisled as “"Geomorphic Welland” as shown on
Shire mapping, although it is maore carectly described as a low lying floodway.

The vegelalion in the easl is Complelely Degraded as it is parkland pasture. In some
isclated pockets in the cenfral east, the proximity of the trees raises the condition ta
Degraded (Bush Forever Scale 2000).

Several Jarrah and Marmi trees are large and mature on the higher elevation sand
ridge in lhe central wesl, and will be relained where possible, subject lo salely issues
from faling branches and the need to provide building envelopes with sufficient
clearance to address bushfire management issues,

The Shire's Scheme requires a landscape and Vegetation Management Plan at
subdivision stage. It is clear that landscaping can be managed with 4000m?2 lols as
demonstrated by vegetation established in adjacent ‘Serpentine Greens'.

2.2 Landform and Soils

The site is gently sloping, falling from the sand ridge in the west o a swale in the
cenlral east belore rising again al the easlern boundary — reler 1o Figure 7.

The soils consist of alluvial loams and clays which are exposed on the surface in the
areas of lower elevalion, in depressions and weak flow line. The alluvial soils are
nominated as the Pinjarra System.

Generally, the soils are regarded as duplex type soils with a sheet of sand over a
loam clay base. [he varation being the thickness of the overying sand sheet.
Owverlying these alluvial soils is grey brown sand over brown and yellow earthy sand of
the Bassendean Sands.

The soils on site are much beller than those within The adjcining subdivisions o The
east. The sand ridge in the west is much higher, and the lower elevation swales are
more elevated and sandy than those on nearby land that has already been
developed.

Ihe covering sand sheet has a minimum of 1,000mm thickness across almost the
whole site over sandy clay. One small area has a thickness of 850mm.

Across much ot the site, the thickness of the surface sand increased to over 3 metres,
which makes the soils highly capable and much beller Than adjocenl land.

Structure Mlan Report - Lol 791 Walker Hoad Serpentine 9.
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2.3 Ground water and Surface water

Landform Kesearch undertook late winter testing on the lot in 2012, Water was anly
intersected in two soil test holes; one at 1200 mm and the other at 850 mm.

The wettest sail test hole was in the central north, and was due to there being locally
perched water on the sand clay subsoil which was at 210 mm depth at that site.

The soils and land capability are similar or better than those on the already
subdivided lots on which dwellings have been constructed.

The deplhs o The highesl known waler lables, prior lo any subdivision or drainage
can be different as shown by the well drained naiture of the adjoining subdivisions
that have been constructed on similar soils but improved by drainage and fill.

With the constructed road drainage the water table elevations will reduce to be
lower and the separalions grealer.

2.4 Bushfire Management

The Structure Plan complies with WAPC Planning for Bushfire Protection Guidelines as
demonstrated by a Bushtire Management Flan.

A Bushfire Management Plan was generally supported by the Department of Tire
and Emergency Services (DFES) on the 16 March 2017 - AFPENDIX 3. In order to
address subsequent comments by the Department of Planning, Heritage and Lands
the Bushfire Management Plan has been revised — AFFEMNDIX 4.

The proposed subdivision shows the provision of two different vehicular access
routes, both of which connect to the public road network; 20m wide road reserve
widths: and a cul-de-sac less than The 200 melre maximum lenglh.

Potential bushtire impact analysis was undertaken in accordance with Australian
Standard 39252 Methodology 1 to delermine the polential worsl case scenario
radiant heat impact on the boundaries for proposed lots.

In accordance with State Planning Policy 3.7, a Bushfire Attack Level (BAL) Contour
Map has been prepared as part of the Bushfire Management Plan fo illustrate the
potential radiant heal impacls and associaled BAL ralings for the Shruclure Plan aller
subdivision is completed.

The BAL conlour map idenlifies thal building envelopes wilhin proposed Lols 1, 11, 12,
17 to 1%, 26 and 32 to 34 are subject to a radiant heat impact not exceeding BAL-29
equivalent. The remaining 24 lots have proposed building envelopes located within
a BAL-LOW areaq - Hgure 8.

Structure Plan Report - Lot 791 Walker Hoad Serpentme 10,
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hgure 8 - BAL Conlour Map

2.5 Herltage
Mo known European or Aboriginal herilage exisls within the subject area.
2.6 Context and other landuse censtraints and opportunities

A Context and Site analysis can be effectively illustrated on one plan as a number of
elements associated with the proposed Structure Flan desion haove been
predetermined (such as the need o ulilise The Windmill Avenue road conneclion
from the south). This approach is consistent with Appendix 1 of liveable
Neighbourhoods which states ‘Confext and site mapping may be undertaken
together or separately’.

The purpose of conlexl analysis is lo connecl and inlegrale the Struclure Flan for Lol
/921 with surrounding developed areas, and to faciitate appropriate road
connections to adjoining un-subdivided land.

A Context and Site analysis plan has been prepared to identify surrounding land uses
to recognise existing and potential road links, and to provide road connections to the
north - Fgure 2.

2.6.1 Surrounding Zoning and Landuses

The land to the immediate north of Lot 791 is zoned ‘Rural Living A' under the Shire of
Serpentine-larrahdale Town Planning Scheme No. 2 (‘the Scheme).

The ‘Rural Living A’ area to the north has future subdivision potential, although it is
understood the curent owners have no immediate intention to subdivide,

Structure Plan Report - Lot 791 Walker Hoad Serpentme 11,
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Land to the immediate east is zoned 'Rural Living A', has been subdivided and is
known as ‘Serpentine Green’.

IThe majority of lots within Serpentine Green are within the 4000m? - 5000m? range,
wilh some larger lols slralegically localed al the end of cul-de-sacs or adjacent lo
creck lines.

The lols abulling the easlern boundary of Lol 174 are within The 4000m?2 range with
two larger lots at the end of existing cul-de-sacs (being 4000m? and 7021m?).

Existing subdivision fo the aast - Serpantine Green

Ihere has been extensive tree planting and land rehakilitation within the smaller lots
in Serpentine Green and il is clear thal valuable vegetation comridors can still be
established within the 4000m? ot sizes.

The smaller lots are more manageable, easier to maintain, require less watering, and
maxkimise use of available infrastructure and services.

Existing house on approximataly 4000m2 lof — Sarpentineg Grean

Slructure Plan Report - Lol 791 Walker Road Serpentine 12.
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Land to the south is zoned 'Rural Living B’ under the Scheme and the majority has
been subdivided into 2 hectare lots,

One 2.5 hectare lot and one 4.3 hectare ot is located at the end of the constructed
porlion of Windmill Avenue.

Larger one heclare lol m Serpentine Green eslale Larger 4.3 heclare ol m Wmdmill Avenue
3.0 LANDUSE AND SUBDIVISION REQUIREMENTS
3.1 Landuse and Lot Sizes

The Struclure FPlan will Tacilitate crealion of 34 lols ranging belween 4000m? and
2315m2 for rural living / lifestyle lots in accordance with the zoning of the land.

Whilst Gray & Lewis is of The view thal conlinuing the 4000m2lol size paltlem lo Lot 721
is compatible with existing development in the immediate area, larger lots have
been incorporated along the western and southem boundary to act as a transition
lo the adjacent ‘Rural Living B’ zone and to allow [or relention of malure frees.

Incorporation of larger transitional lots and increased opportunity for free retention
on larger lols has been supported by the Western Auslralian Planning Commission
through the Structure Flan process.

3.2 Public Open Space

The lol sizes are sullicienlly large thal lhey are commensurale ol a Special
Residential subdivision, for which public open space is not required in accordance
with WAPC Development Control Policy 2.5.  Mevertheless the Council and
Commission have delermined thal a 10% conlribulion towards public open space
should be provided, and it is therefore proposed that this be provided in part by a
cash in lieu payment.

The Policy Ohjeclives include provision for lols belween 2,000 square melres and one
hectare in suitable locations. The proposed lot sizes fit comfartably within this range.

3.3 Residential
The Stuclure Plan will Tacililale increased residential housing choice crealing a
larger lifestyle lot product commensurate and compatible with surounding

subdivision.

Structure Plan Report - Lot 791 Walker Hoad Serpentme 13,
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3.3.1 Bullding Envelopes

Building envelopes have been located having regard for existing vegetation (to
minimise tree removal); soil types and depths of sand to provide optimal sites for on
sile effluen! disposal; and the Bushfire Managemenl Flan.

Where possible the envelopes have been positioned fo maximise separation
dislances lo vegelalion lo achieve lhe lowesl BAL raling. Al building envelopes
achieve compliance with acceptable BAL ratings. The majority of future dwellings
will be In BAL-LOW and the remainder are capable of achieving BAL 12.5.

3.4 Movement Networks

Ihere is an existing road connection from the south being Windmill Avenue. The
construcled road pavemenl ceases approximalely 1000 melres lo the soulth and will
need to be extended to the southern boundary of Lot /21,

The two east west cul-de-sacs in adjacent '‘Serpentine Greens', being Middleton and
Mathews Close, means road linkages can only accur to the north, west and south.

There is opportunity to provide a road connection to the north so that when Lot 788 is
developed in the future it maximises road connectivity with the ability to ultimately
connect o existing Egerton Drive.

All roads are proposed with 20 metre widths as shown on the Structure Plan., At
subdivision stage, detailed engineering drawings will be required and all roads will be
constructed to meet the specifications of the Shire of Serpentine Jarrahdale.

3.5 Water Management

A Local Waler Managemenl! Stralegy has also been prepared for Lol 791 by
Landform Research - APPENDIX 5.

The Local Waler Managemenl! Shateay includes the [ollowing recommendalions
that relate to subdivision design;

» Swale drains are recommended to be installed along road reserves that
connect to easements on private land to enable maintenance as required in
Ihe fulure.

» [he surface water input trom the adjcining land to the south needs to be taken
into accounl during The design of The stormwaler nelwork.

The proposed 20m road reserve width is sufficient to accommodate a ém wide road
pavement (unkerbed) with open table drains on each side. Al roads will be
designed and drained lo the salislaclion of the Shire of Serpentine Jarahdale.

The lLocal Water Management Strategy is supported by a detailed engineering
desian by Groundwaork Consulting Engineers - Hgure 10.

Structure Plan Report - Lot 791 Walker Hoad Serpentme 14,
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Figure 10 - Drainage Plan

A basin with a slorage capacily of approximalely 1350m2is proposed as part of the
drainage strateqy, which can be revegetated and landscaped to the requirements
of the Shire.

Open table drains in the road reserves can direct water Hlow to the proposed
drainage reserve, which will then ullimately drain 1o the norlh.

Ihe Local Water Management Strategy has been supported by the Department of
Waler - APFENDIX é.

3.6 Infrastructure co-crdination, servicing and staging

3.6.1 Effluent Disposal

The exisling dwellings on silte are serviced by convenlional seplic systems wilth Tull
inverted leach drains that show no sign of leakage, or seepage.

The Land Capability report concludes that the proposed lots have high capability for
wastewater disposal, and conventional septic systems are acceptable on the
elevaled Spearwood lype yellow sands which occur on the weslern Third of lhe
properly illustraling the high capabilily of the land.

All ettluent disposal systems will require separate approval by the Shire of Serpentine
Jarrahdale al developrmenl slage.

3.6.2 Water

A potable water supply will be required to service each new lot and be taken over

and operated by the Waler Corporalion.  All waler reliculalion is al The expense of
the developer.
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3.6.3 Power
IThere s existing power infrastructure in the immediate vicinity theretore 1t s
reasonable lo assume These services can be exlended lo service the proposed

subdivision.

Any upgrades required 1o lhe nelwork for The proposed subdivision can be
ascertained during the formal design process.

3.6.4 Telecommunications

It is expected that logical extensions and upgrades from nearby the site will service

the subdivision.

Road.

4. TECHNICAL STUDIES APPENDIX INDEX

IThere are existing telecommunicafions services available in Walker

APPENDIX | DOCUMENTTITLE | NATURE OF ASSESSING AGENCY APPROVAL
NO DOCUMENI STATUS

l. Certiticate of litle | Supporting | Not Applicable N/A

2. Land Capability Supporting | Shire of serpentine Assessed as
Report Jarahdale/WAPC part of the

Struciure
Flan

a. Letter from Supporling | Nol Applicable N/A
Department of Fre
and Emergency
Services

4, Bushifire Supporling | Shire of Serpentine Assessed as
Management Plan Jarrahdale/Department | part of the

of Fire and Emergency | Structure
Services/ Weslern Flan.
Australian Planning supported
Commission by
Department
of Fire and
Emergency
Services.

5. Local Waler Supporling | Shire of Serpenline Assessed as
Management Jarrahdale/Department | part of the
strateqy of Water Structure

Flan.
Supporled
by
Department
of Waler,

6. Letter from Supporting | Not Applicable N/A
Department of
Water
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5. CONCLUSION

IThe Structure Plan will facilitate tuture subdivision of Lot /91 Walker Road, Serpentine
consislent with the inlenlion of the ‘Rural Living' zone.

Ihe structure FPlan will ensure subdivision design is compatible with the existing
eslablished subdivision pallern lo the immediale easl, Rural Living A zone lo lhe
narth and Rural Living B zone to the south.

It will provide for Rural Living with maintainable lot sizes in a rural selling. Due lo The
close proximily lo lThe Serpenline lownsile, Lol 791 has excellenl access 1o a wide
range of existing services and infrastructure.

Fulure subdivision will resull in an improved and more efficien] use of the land wilh
clear benetits including a logical ‘rounding oft' of the 'Rural Living' zone boundary.

The land Capability Assessment justifies the suitability and supports the subdivision of
the land.

There is a rapidly growing demand for smaller lot sizes in proximity to the Serpentine
townsite. Purchasers are moving out of the city and laoking for larger lots with some
space bul shill seek lof sizes thal are more readily mainlainable.

Lot /21 provides a location where residents can still be close to a townsite with
associated community facilities. Future subdivision will provide Rural Living lots with
good aspect and outlook towards the hills, on higher ground without any fill
requirement and some will conlain scallered malure lrees.,

Structure Plan Report - Lot 791 Walker Hoad Serpentme 17,
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791/DP202447

1P ATE DATE DAIMLICATE 1 ERUEDL
ETRTI

AUSTRALIA 2 20/6/2005

WESTERN

RECORD OF CERTIFICATE OF TITLE s 29

LUNDER THE TRANSFER OF LAND ACT 1893

The peron desomibsed wn the lirst schadule s U rur,Hn.ﬂ-d roprietor ol an estate m lee sample m the mnd deconisad below subgect o il
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REGISTRAR OF TITLES

LAND DESCRIPTION:
LOT 791 ON DEPOSITED PLAN 202447

REGISTERED PROPRIETOR:
(FIRST SCHEDULE)

GARY EVERSON SQUIRE
JACQUELINE RUTH SQUIRE
BOTH OF 32 WATTLE ROAD, SERPENTINE
AS JOINT TENANTS
(T J310277) REGISTERED 3 JUNE 2005

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

Wiy A currend search of the sketch of e Tl shamild e obtamed where detanl of posation, damensons or anea o the el = regquared
* Any entries preceded by an asterisk may not appear on e current edition of the duplicate certificate of title.
Lot a5 described in the land desoription may be a lot or boseation.

END OF CERTIFICATE OF TITLE

STATEMENTS:
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il ihe relevanit docimeits or G liscal govermment, legpl, surveying: or other profesional advice.

SKETCH OF LAND: 1529-239 (791/DP202447).

PREVIOUS TITLE: [448-354.

PROPERTY STREET ADDRESS: 84 WALKER RD, SERPENTINE.

LOCAL GOVERNMENT AREA:  SHIRE OF SERPENTINE-JARRAHDALE.

LANDGATE COPY OF ORIGINAL NOT TO SCALE Fri Oct 30 09:31:59 2015 JOB 49278072 #.
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Land Capability - Geotechnical Assessmaent
Lol 791 Walker Read, Serpenling

SUMMARY OF LAND CAPABILITY AND GEOTECHNICS

Lot 791 Walker Road, Serpentine was assessed fo determine the potential for subdivision to
rural living lots, from a geotechnical consideration down to 4 000 m”.

The site was assessed by hand auger on 21 September 2012 by Lindsay Stephens of Landform
Research. At the time of inspection the site was relatively wet being spring, even though there
had been less than average winter rainfall.

The subject land, like all the surrounding area, lies in part of the Peel Harvey Catchment,
covered by Environmental Protection Policy (Peel Inlet - Harvey Estuary). It also falls under
Statement of Flanning Policy 2.1, The Peel Harvey Coastal Plain Catchment.

Current Land Use
The land has two dwellings on it, one on the south and one in the north west.

In recent times the land has predominantly been used for horse agistment and some cattle
grazing.

Proposed Land Use

Lot 791 is proposed for subdivision to rural living lots down to 4 000 m’ with a range up to 9 144
m .

Capability

The soils on site are much better than those within the adjoining subdivisions to the east. The
sand ridge in the west is much higher and the lower elevation swales more elevated and sandy
than those on nearby land that has already been developed.

The western half is defined as a ridge with deep sand soils that are highly capable for dwellings,
waste water disposal and water management,

The eastern half has a covering sand sheet has a minimum of 1000 mm thickness across
almost the whole site over sandy clay. One small area has a thickness of 850 mm. Across
much of the site the thickness of the surface sand increases to over 3 metres. Those attributes
make the soils highly capable and much better than adjoining areas. They are suitable for road
and dwelling construction provided normal development measures and methods are undertaken
and can provide high capability for waste water disposal through the use of nutrient adsorbing
or ATU waste water disposal systems.

The water table was only intersected in 2 of the 20 soil test holes at depths of 850 mm and 1200
mm. There may be some excess sand from the sand ridge that can be used to provide some fill
for the lower elevations.

It is important to note that the soil assessments are made on the natural existing land as it was
at the time of the site inspections. Like all local developments the soils will be improved by
drainage and the addition of fill, which will upgrade the land capability to a much higher more
capable surface. The drainage and fill requirements will be made during the detailed design for
the subdivision.

There are no significant limitations that cannot be mitigated during the design and construction
processes.

| andinrm Research i
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The minimum lot size of 0.4 hectares is significantly greater than the 0.2 hectare minimum
recommendation contained within the Government Sewerage Policy.

Foundation stability is rated as AS2B70 Site Class A on the deep sand across most of the
western half of the site with Site Class A — S and possibly M in areas with less surface sand
cover on the ridge to the east dropping to 5 - M off the ridges and M over the lower central
swales. There is potential (but unlikely) for Site Class H to oceur in minor wet and dry areas.

Detailed individual testing of building envelopes will be required to determine the site specific
soil conditions at the time of construction. The depth of fill sand will also determine the Site
Class. For example adding 1 metre of fill is likely to reduce the Site Class by one category.
Water Management Strategy

In 2015 additional action was undertaken with respect to water planning. Groundwork
Consulting Engineers undertook design work with respect to the water management, flows into

and out of the site and the potential for flood flows.

The updated information determined that an up date to the water planning documentation was
required and that was removed from the land capability mapping to a separate document.

The summary from the updated Local Water Management Strategy is set out below.

Analysis of Stormwater and Recommended Management

Individual lots s  The soils on site are coloured sands over loam/clay and deep
yellow sands.

« The site investigations and engineering design calculations
made by Groundwork Consulting Engineers show that the soils
will be able to accept and retain on site the ARI 1 hour 1 year
ralnfall events.

«  Stormwater from heavier rainfall events will distribute onto the
land surface.

Foad drainage « The site investigations and enginesring design calculations
made by Groundwork Consulting Engineers demonstrate that
the swale drains will be able to manage surface water.

« Forevents in excess of the 1in 1 year 1 hour, the excess water
is directed to a detenticn basin in the central north.

« Based on the calculations for water management, there are no
limitations to development, or any limitations identified can be
controlled by good water management.

s  The swale drains are designed to encourage infiltration and
cutoff functions. See DOW (Water and Rivers Commission),
1988, 3.17 (EMP14).

«  Swale drains are located in the road reserves for maintenance.

Water Management s«  There are no limitations imposed by the site on water
management that would result from subdivision or
development.

= The flow Into the site from upstream Is determined by
Groundwork Consulting Engineers to be 0.07 m’ls. This flow
has been incorporated into the water management design,
Figure 6.

» The detention basins and swales will be able to deal with storm
and flood events without compromising the potential for flooding
the developable land.

« The swale drains associated with the road network will reduce
the potential for water to lay on the surface in winter. drying the
s0ils.

Detention hasin s  The detention basin is designed to be installed above the

highest known groundwater and will be able to deal with storm

| andinrm Research i
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and flood events without compromising the potential for flooding
the developable land.

The detention basin Is recommeanded to retain the 1 In 1 year 1
hour events (A Manual for Managing Urban Stormwaler Quality
in Western Australia infiltration basins EMP 110 and Wet
Basins BMP 18).

The detention basin is provided with its own lot for greater
ability to manage,

The detention basin Is to be revegetated with local native frees
and shrubs combined with fringing reeds and rushes.

Recommendations

The Installation of rainwater tanks with a minimum of 5000 litres
can be considered but will not impact on water management.
Greywater reuse |5 encouraged to minimise scheme water use.
Stormwater volumes will need to be revisited during the
engineering design stage when the final subdivision design has
bean determinad.

Conclusions

The site is also highly suitable for the construction of roads and dwellings.

The thickness of the sand sheet on the lower ground to the east is a significant difference to
other developed local areas which have sandy clay close to the surface. The additional sand

provides for better site Foundation Stability, drainage and depth to perched winter water tables

Mo specific actions are required for dwellings on sloping scils apart from normal construction

technigues.

A Water Management Strategy is attached and demonstrates with caleulations that the water

inputs and outputs of the subdivision are readily managed with an outlet detention basin and

swale drains.
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1.0 INTRODUCTION

Site Assessment - Methodology

Lot 791 Walker Road was assessed to determine the potential for subdivision to rural living lots,
from a geotechnical consideration down to 4 000 m?.

The site was assessed by hand auger on 21 September 2012 by Lindsay Stephens of Landform
Research. At the time of inspection the site was relatively wet being spring, even though there
had been less than average winter rainfall. The soil test holes the soil properties and pasture
species provided good indications of the soil structure and hydrogeology.

The broader scale Geotechnical Assessment was conducted to identify issues listed under
Statement of Planning Policy 3.4, Natural Hazards. The work was conducted to various
standards that are listed throughout the report, but particularly to AS 1726 Geotechnical Site
Investigations, AS 2870 Residential Slabs and Foofings — Construction and AS 3798,
Guidelines on Earthworks for Commercial and Residential Developments, in addition to
Guidelines produced by the Australian Geomechanics Society.

The best time of year to complete soil testing is in late winter and this was done even allowing
for below average winter rainfall.

During the study 20 soil test holes were sunk across the whole site, covering a wider area.

The |ocations of these soil test holes are shown in Figure 1. The soil test holes, soil
characteristics, pasture species and other features have been used to provide a good indication
of the highest known perched water table. See Appendix 2 for the Soil Test Hole Logs.

All mapping was thorough: the soil data from that report was compared to aerial photography
and local land capability to assess the suitability of the subject land for dwellings on rural living
lots. Any vegetation was also recorded at the time of the site inspections. The salinity of water
bodies was noted and water bodies mapped.

A study of the geology and regolith can provide valuable background material on the nature of
the site and the way that various land uses may impact on the developments.

Groundwork Consulting Engineers assessed the water balances and loading in 2015 and made
calculations from which they developed designs for water management. The designs and
calculations are provided in the Local Water Management Strategy that should be read in
conjunction with this documentation.

Site Description

The sites is gently sloping, dropping from the sand ridge in the west to a swale in the central
east before rising again at the eastern boundary.

It lies in Serpentine, immediately west of similar land that has been subdivided centered on
Egerton Drive. The townsite of Serpentine lies 1.3 km to the north east. See Figure 1.

The subject land, like all the surrounding area, lies in part of the Peel Harvey Catchment,
covered by Environmental Protection Policy (Peel Inlet - Harvey Estuary). It also falls under
Statement of Planning Policy 2.1, The Peel Harvey Coastal Plain Catchment,

Current Land Use

The land has two dwellings on it, one on the south and one in the north west.
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In recent times the land has predominantly been used for horse agistment and some cattle
grazing.

Proposed Developments
Lot 781 was assessed to determine the potential for subdivision to rural living lots, from a

geotechnical consideration, down to 4 000 m*.

2.0 WEATHER CONDITIONS

The climate of the area is classified as Mediterranean, with hot summers and cool winters.

Precipitation is near 950 mm of which over 80% falls in the winter months, April to October
inclusive. Evaporation exceeds rainfall in the six summer months.

Temperatures range from average summer maxima of near 30 degrees C down to average
winter minima of below @ degrees C.

Prevailing winds are generally easterly in the morning and south westerly in the afternoon in
summer months. Summer easterly morning breezes can be quite strong because of katabatic
effects of the Darling Scarp. During winter winds are more variable due to the presence of
winter lows and reduced diurnal heating.

Weather Conditions

The study was conducted on 21 September 2012 following a below average winter at a time of
average spring rainfall,
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3.0 REGOLITH AND SQIL ASSESSMENT
3.1 Geology and Geomorphology

The subject land lies on a portion of the Pinjarra Plain, which is an alluvial plain formed by the
meandering of rivers and streams draining from the Darling Scarp.

It is undulating but drains from 35 - 36 metres AHD in the central north west down to 25 metres
AHD in the central north. And 32 metres AHD in the south western corner.

In this area the there is no defined watercourses, although drains have been cut in the land to
the north to drain surface water from low elevations to the north and ultimately west via drains to
the Serpentine River.

The underlying geoclogy are sediments of the Perth Basin at depth, overlain by alluvial
sediments deposited by the older watercourses, The sediments are predominantly interbedded
loams and clays with sandy lenses that vary both vertically and horizontally. These sediments
are ascribed to the Guildford (Pinjarra Plain) and Bassendean Land Systems.

Superimposed across the alluvial plain are thin sheets of sand that have added to the topsoils
and formed low sand ridges and drainage channel infill of aeolian silica sand and minor alluvial
deposits.

Drill data from the Armadale Environmental Geology 1 : 50 000 Geological Map, Geological
Survey of Western Australia, 1981 shows the site as being underlain by deeper sediments of
the Perth Basin at a depth of = 5 metres.

3.2 Regolith and Soils

The soils consist of alluvial loams and clays as basal soil units. These are exposed on the
surface in the areas of lower elevation, in depressions and weak flow lines. The alluvial soils are
nominated as the Pinjarra System.

Generally the soils are regarded as duplex type soils with a sheet of sand over a loam clay
base. The variation being the thickness of the overlying sand sheet.

Soils are developed on the alluvial clays and loams, such as Soil Type P1b. (Department of
Agriculture and Food mapping 1983, Land Resources in the Northern Section of the Peel -
Harvey Catchment, Swan Coastal Flain, Western Australia). It should be noted that the
Department of Agriculture and Food mapping was broad scale and based on aerial photography
with road cbservations and limited soil test holes.

QOverlying these alluvial soils are grey brown sand over brown and yellow earthy sand of the
Bassendean Sands. The sand is 1000 mm =3 000 mm thick. The Department of Agriculture
and Food show this as B1.

The mapping, and that completed by Landform Research, relates to the pre-subdivision ground
conditions.

See Figures 1 and 4. Figure 5 shows a cross section of the soils with the slope of the land
shown. Drainage of the land is possible to prevent water building up in the surface sands
during winter.

See the attached soil test logs and Figure 1.
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TABLE 1 Soil Descriptions
KEY DESCRIPTION DEP. AGRIC/FOOD
SOIL UNITS
(Mote that the unlts
allocated to the solls do not
match the DAF mapping)
RS Ridge Sand Elevated well drained sand ridge with B1
over 3000 mm cream to yellow earthy
sand bacoming darker and more sarthy
with depth. Small amount of iron
induration and gravel at depth.
s/c Sand over Clay | Lower sand plain that has between 500 Pib
mm and 1200 mm white, pale yellow and
pale brown sand grading earthy sand
over sandy clay.
Can have an organo ferricrete layer and
at the loam clay interface.
Can be subject to winter wet solls In parts
prior to site drainage.
HS/C Well Drained Slightly higher elevations with betwesan P1b
Sand over Clay | 500 - 1200 mm cream, brown and
gravelly sand over loam clay.
Well drained and not subject to winter
wet conditions.
Table 2 Observed Agricultural Soil Properties
PROPERTY DESCRIPTION S0IL SUSCEPTIBILITY SQILS
POTENTIALLY
REQUIRING
MANAGEMENT
WATER Water repelience Is the Minor to significant in the | No lssues far
REPELLENCE uneven or non wetting deeper sands and soils development
characteristic of a soll, This with sandy topsoils. May
commonly occurs in dry occur when the topsoils
situations and more commonly | are dry.
affects solls that contain less
clay such as sands. It may
lead to greater surface runoff
in summer, resulting in lower
£0il moisture and reduced crop
growth in winter.
TRAFFIC SOIL Soil compaction results from Most soils on site have Mo issues for
COMPACTION tractor and machinery low potential for traffic devalopmeant
movements compacting soils compaction.
and reducing aggregates. It The maore brown sands
leads to reduced root have some potential for
penefration and reduced water | traffic compaction,
infiltration. Compaction hard Winter wel clays are lass
pans commaoanly form. Loamy trafficable but are unlikely
sands are the most to be present.
susceplible.
DISPERSIBLE Soils containing sodium in the Mo evidence of soil Unlikely to
SOILS clay content can disperse dispersion with the soils oCcur.
when wet, [sading to soil being deeper sands over | Sand fill and
eroslon and subsoll tunnel the sandy clay. adequate
farmatlon. faundations will
be used to
correct any
shortcomings.
WIND Wind erosion can impact on The drier sandy soll Mo Issues for
EROSION sands and loose soil when horizons could be more development
inadequate soil cover is susceptible but are apart from short
ratained. Duplex and sandy yallow and earthy which term disturbance
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soils are at high risk. The provides protection. during
worst fimes are prior to the construction.
winter rains.

WATER Water erosion can occur in Slopes are gentle. Mo issues for

EROSION susceptible soils which have Mo evidence of water development
inadequate soil cover, steeper | courses from storm
slopes, higher sand content evants on the subject
and dispersibllity. land.

SOIL ACIDITY Soil ecidity depends on & The soils are moderately | Mo issuss for
number of factors such as the acidic. development
amount of calcareous material | Surface sands were
within the soll, the crops measurad at pH 5.5 - 6.
grown, fertiliser usage and the
proportion of clay. Solls that
are too acidic can allow
elements such as metals,
including aluminium, to
dissolve and become toxic.

SALINITY Salinity is the proportion of salt | There no evidence of The use of sand
in & soil. Often mildly saline salinity in wintar weat fill will help
s0il moisture is concentrated areas in the central north, | negate this on
an the surface through the most llkely place for it | lower areas.
evaporation, leading to an to accur. Reduced by
inakility to support crops and drainage as part
plant growth. Mormally worse of subdivision.
where ancient soils and laterite
profiles are present,

ROOTING The depth roots can penefrate | The soils are deep sands | Mo issues for
DEPTH depends on texture changes in | with little restriction to devalopment.
the soil such as duplex soils, sandy clay subsoils and

the proximity of bedrock, stone | winter wet subsaolls.

in the soil, hard clay layers and | Most soils have 500 -

s0il compaction. =1000 mm sand over
loam saoils.

S0OIlL The abllity of a soll to retain The sand solls have less | No issues for

MOISTURE water determines the potential | moisture retention for development

STORAGE for crop growth and the Crops.
amount of rainfall and irrigation
required.

WATER Water can lay on the surface, Winter waterlogging Reduced by

LOGGING clogging the pores in the soil. occurs in the lowar drainage as part
This reduces soil oxygen elevations where lateral of subdivision
lzading to loss of nitrogen and | dralnage Is reduced. and fill as
reduced crop growth Mast of the subdivislon Is | required.

located on elevated sand
ridges.

SQIL Waorkability Is the ease that the | The solls are highly Minor Issues for

WORKABILITY s0il can be cultivated. workable on the more development
Waterlogging. the presence of | sandy soils.
stone and slope can all impact
on the ease of cultivation.

Regolith and Soils and Recommended Management

Regolith and Salls

Soils have high capability for development with subdivision
design being used to overcome any limitations.
Any adverse conditions can be avolded by subdivision design.

Recommendations

Normal practice of solfl and develepment management on
sloping loam soils (s recommended.,
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4.0 SITE FOUNDATION GEQOTECHNICAL ASSESSMENT

Geotechnical Assessment was conducted by Lindsay Stephens to identify issues listed under
Statement of Planning Policy 3.4, Natural Hazards. The work was conducted to various
standards that are listed throughout the report, but particularly to AS 1726 Geotechnical Site
Investigations, AS 2870 Residential Slabs and Footings — Construction and AS 3798,
Guidelines on Earthworks for Commercial and Residential Developments in addition to

Guidelines produced by the Australian Geomechanics Society.

A summary of the geotechnical issues is included in the table below.

Tahle 3 Summary of Geotechnical Properties for Development
FROPERTY DESCRIPTION SOIL SUSCEPTIBILITY S0ILS
POTENTIALLY
REQUIRING
MAMNAGEMENT
FOUMDATION Foundation stability is related Foundation conditions High stability with the
STABILITY to the ability of a soil o are sand over loam clay central swale being

compact and remain stabla.
Silica sands are best for this.
Sloping clay solls, solls loaded
with water, or expanding clay.
will all lower the stability,
Sometimes it is not always
obvious what can happen
under axceptional conditions.

with 500 mm - > 1 000
mm =and and desp
yellow sands.

They are no different to
those on the already
developed lots in nearby
subdivisions.
Foundation stability Is
higher an the desper
sands in the west.

able to be filled.
There is 8 good
opportunity to move
some sand from the
west by creating a
more undulating
surface and providing
fill In the central
swale.

Can be managed.
See 5.1 Foundation
Stability

LANDSLIP RISK

Steep soils that are lpaded
with water and have the slopes
changed or vegsetation
removed are all at greater risk
of soll creep and landslip.
Assessed to Australian
Geomechanics Journal March
2000 (Landslide Risk
Management).

Soils are flat or gently
sloping sand that carry
no risk.

Mo special
requirements

when wet and shrink when dry,
therefore iImpacting on
developments.

minimum of 300 mm
sand.

The overlying sand has
no expansive capability
and any tendencies in the
sandy clay subsoils will
be negated by fill.

EASE OF The presence of basement High over all the site. Managed by fill and
EXCAVATION rock, shallow groundwater, site construction
steep slopes or hard clay can techniques if
all restrict excavation. required.
See 5.1 Foundation
Stability
COMPACTION Some solls such as quartz Solls are sand over clay Managed by normal
ABILITY sands are easier to compact and deep yellow sand fill and site
when using cut and fill. Others | with minimum of 800 mm | construction
such as calcareous sands and | - > 1 200 mm sand. techniques.
hard clays can be difficult to
compact. See 5.1 Foundation
Stability
EXPAMNSIVE Some clays such as smectites | Soils are sand over clay Managed by fill and
S0OILS Bre expansive and can swall and desp sand with site construction

technigues and
drainage.

Some sandy basal
clays may exhibit
expansive gqualities.

See 5.1 Foundation
Stability
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WATER Soils that become waterlogged | Winter waterlogging can Managed by fill,
LOGGING - can impact on dwellings occur on lower elevations | drainage and site
INUNDATION through capiliary action. in winter when construction.
precipltation exceeds
infiltration and drainage See 5.3 Dralnage and
rates. Flood Risk
Occurs in the central
swale.
The land receives winter
surface
FLOOD RISK Soils that are subject to Minor flood potential in Engineered drainage
fiooding from storm events and | storm events in the will be required fo
watercourses are at risk. central swale assoclated | mitigate these areas
Sometimes it is not always with drains and water or the lines of
obvious what can happen entering from the south. drainage retained on
under axceptional conditions. The surface water is the subdivision.
readily contained by the
drains.
DEPTH TO A minimum of 1.2 mefres of Solls are sand over Managed by fill and
IMPERMEAEBLE | free draining soil under the sandy clay with a site construction and
CLAY base of waste water disposal minimum of 500 mm plus | drainage techniques.
BIEES sand. The sandy clay is
slow permeable and not See 4.1 Foundation
Impermeable. Stability
DEPTH TO THE | The depth to the water table VWater table depth in Managed by fill, and
WATER TABLE | must be a minimum of = 1.8 bores the bore on site is the u=e of aiternative
metres for conventional septic | 7 metras to the water and nutrlent
systems and =0.5 metres for table at its highest adsorbing waste
alternative waste water units. elevation. That is an water systems.
elevation of 26 mefres
AHD. See 5.1 Geotechnical
Rainfall in winter forms Suitability for Waste
tempaorary perched Water Disposal and
surface water in the 5.2 Nutrient
central swale that is Management
drained to the north and
accepis water from the
south.
The site |s much batter
drained than constructed
dwelling sites in the
adjoining subdivisions
which have the same soll
formations.
PHOSPHATE Phosphate is retained on Phosphate retention Managed by selection
RETENTION sesqui-oxides, clays and levels are high in the of building envelopes
calcareous particles. Solls yellow and brown sands and the use of
such as white sands that do and minor ferricrets. alternative and
not retain water or clays, do Reduced permeability nutrient adsorbing
not aliow water to penetrate sandy clays can have waste water systems.
and will not adsorb phosphate. | less phosphate retention
because water Infiltrates | See 5.1 Geotechnical
slowly rather than Sultabiity for Waste
penetfrating the soils. Watler Disposal and
5.2 Nutrient
Management
REMOVAL OF Molst and wet solls with All solls have sufficient Ma special
NITROQGEN reduced axygen levels can capabliity for requirements
lead to nitrogen losses through | denitrification to occur
denitrification. Soils such as because of their See 5.1 Geotechnical
white sands that do not retain | denitrification potential Suitability for Waste
water, or clays that do not from reducing conditions Water Disposal and
allow water to penetrate may particularly In winter wet 5.2 Nutrient
not aliow sufficient time for conditions, Management
denitrification.
MICROBIAL Soll microbes require a Sandy solls have Managed by
PURIFICATION | minimum of 5 metres of sandy | moderate micrablal requirement of
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s0il or less (down to 1 metre)
for soils of lower permeability
such as loams. The longer a
soll retains waste water the
better the microblal
purification. Clays may not be
permeable enough for waste
water to penaetrate the soils.

purification under natural
conditions with BOOD mm -
> 1000 mm sand over
sandy clay.

Winter wet solls and
shallow surface sand
soils have low microbial
purification in winter.

alternative and
nutrient adsorbing
waste water systems,
in addition to yellow
sand fill.

See 5.1 Geotechnical
Suitability for Waste
Water Disposal and
5.2 Nutrient
Management

PERMEABILITY

Soll permeabiiity atfects the
ability to accept waste water or
the ability to retain waste water
lang enough for adequats
treatment. Soils that are too
permeabls, such as while
sands, or clays that are
Impermeable, are at risk.

The sandy solls horizons
and deep sands are
permeable. The
underlying sandy clay
subsoils have reduced
permeability that can ba
less than wintar
precipitation when

Managed by selection
of building envelopes,
fill. and the use of
alternative and
nutrient adsorbing
waste water systems.

See 5.1 Geotechnical

gllowing sulfuric acid to be
formed. The solls most at risk
are normally saline/estuarine
soils, gley soils, peat and
some organoferricretes,

surface water may build Suitability for Waste
up. Water Disposal and
5.2 Nutrient
Management
ACID SULFATE | Acid conditions can be formed | Mo cbserved risk. Mo risk from
when soils containing pyrite Mo organo ferricrete or construction of
are exposed to the air, peat soils were observed. | dweallings.

Deep excavations are not
required or proposed for
dwellings but some
drains will need to be
constructed.

Lower risk than many
surrounding land areas
that have been
developed.

See 4.5 Acld Sulfare
Risk

4.1 Foundation Stability

Foundation Stability relates to the suitability of the soils to accept dwellings or other structures.
The assessment of Foundation Stability is conducted using the geotechnical methods outlined
in AS 1726, and to the standards outlined in AS 2870, for single storey dwellings.

Foundation stabifity is related to the ability of a soil to compact and remain stable. Silica sands
are best for this. Sloping clay soils, soils loaded with water, or expanding clay, will all lower the
stability.

AS 2870 considers foundation stability to a depth of three metres and a 50 year consideration
period. The foundation stability rating can be improved by the use of compacted sand fill, pile
foundations and heavier footings.

Field assessment is an important part of this assessment to deftermine what soils factors may
impact on soil stability. The type and composition of the soils, the underlying geology, the
presence of expansive clays or compressible materials, siope stability, summer and winter soil
moisture and vegefation can all influence soil conditions. The interpretation provides
background on what soil modifications are appropriate and what changes or improvements
might resuff. MNormally on Site Class M soils, 8 compacted sand pad of 800 — 1200 mm
thickness is used to improve the Site Class to Class 5.

A number of drainage steps and good construction techniques are normally also used to
improve foundation stability
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Foundation stability is assessed to ASZBT0 classification, from detailed site mapping at the
subdivision stage, and in particular the design of the footings, taking into account the type of
dwelling to be constructed.

The land is underlain by alluvial loams and clays with minor alluvial sands. Sheeted across this
are moderate ridges of Bassendean Sand in the west with a lower ridge in the east.

The classifications change across the soil units as the land surface rises and falls. Changes
occur both laterally and vertically from sands through to clays. In general the higher, better
drained more sandy soils are recommended to be selected for preferential location of the
building envelopes.

The thickness of sand over the clay subsoils is used to reduce any potential soil movements in
the underlying clays. Potential soil movements are therefore managed by strategic location of
building envelopes, introduced sand fill and the design and construction of footings.

Cepending on the type of dwelling and site, additional sand fill may be recommended by the
engineer at the time of design and construction of a dwelling. On the other hand the engineer
may choose to specify heavier footings.

Foundation stability is rated as AS2870 Site Class A on the deep sand across most of the
western half of the site with Site Class A — S and possibly M in areas with less surface sand
cover on the ridge to the east dropping to S - M off the ridges and M over the lower central
swales. There is potential (but unlikely) for Site Class H to occur in minor wet and dry areas.

Detailed individual testing of building envelopes will be required to determine the site specific
soil conditions at the time of construction. At this stage the exact location of any dwelling and
knowledge of the type of construction is not known. The individual site testing will be
incorporated into the engineered site plans and designs for any dwelling.

The depth of fill sand will also determine the Site Class. For example adding 1 metre of fill is
likely to reduce the Site Class by one category.

This level of testing cannot be completed now because the site will be drained and/or filled
which will potentially change the Foundation Stability Site Class.

The advantage of Lot 791 is that some of the sand from the western ridge may be able to be
used for fill in the central swale to form a more undulating ridge. The other advantage is that
whilst there is s central swale the depth of sand is about 1000 mm thick over the sandy clay
subspils. This provides much greater pre-development soil stability when compared to many
areas in the Serpentine locality where clay is often at or near the surface

Ease of Excavation

The presence of basement rock, shallow groundwater, steep slopes or hard clay can all restrict
excavation and increase costs of developments.

All soils are easily excavated for developments.

The main constraining feature is the depth to underlying sandy clay.

Compaction Ability

Some so0ils such as quartz sands are easier to compact when using cut and fill. Others such as
calcarsous sands and hard clays can be more difficult to compact under certain conditions such
as when dry or non welting. Under such situafions wetting agents, water and efficient
compaction in lifts can be used to ensure compaction for developments.

| andinrm Research 9



Land Capability - Geotechnical Assessmaent
Lol 791 Walker Read, Serpenling

The subsoils are sand over sandy clay with the upper layers able to be readily and effectively
compacted. The clay subsoils are less readily compacted and will generally require fill to raise
their compaction. As noted above in Foundation Stability, the sand sheet is variable at 500 mm
to several metres and mostly in excess of 1000 in almost all locations making construction
easier,

Expansive Soils

Some clays such as smectites can be expansive and can swell when wet and shrink when dry.
This occurs more commonly in poorly drained, seasonally wet and saline conditions in Western
Australia. However in the Eastern States expansive clays are relatively common and occupy
30% of the soils in Australia. To maintain stable foundations under expansive clay conditions
the footings may need to be heavier or sand pads thicker in addition to maintaining stable soil
moisture.

The soils are sand over sandy clay based.

The subsoils are sand over sandy clay with the upper layers able to be readily and effectively
compacted. The clay subsoils are less readily compacted and will generally require fill to raise
their compaction. As noted above in Foundation Stability, the sand sheet is at 1000 in most
locations making construction easier.

Generally there is nil risk in the sand but some expansion-contraction can occur in the
underlying clay subsoils. Any winter wet soils should be considered as potentially moderately
expanding. and the footings assessed and designed accordingly.

Karst

Karst is cavity and cave development in limestone, or dolomite that occurs undser condifions
where groundwater has or had strong flows in the past or where groundwater had contact with
acidic organic enhanced conditions such as at the edge of wetlands or where imestone overlies
impervious basement such as clay or granite. In such situations the limestone may have
cavities developed in it which can reduce foundation stability.

Mo limestone is present and therefore no karst ocecurs.

Capillary Action

Capillary action in a soif is the drawing up of water from subsoils or wet areas. Normal design
of footings, the thickness of sand pads and the use of impermeable membranes are all used to
negate any risk.

As good practise the use of cutoff drains and sand pads on potentially wet areas on slopes is
recommended.

The subject land is well elevated and well drained. There are some small areas of valley floors
that are susceptible to minor winter wet conditions, but these are avoided by subdivision design
and the allocation of building envelopes.

It iz normal good practise to have the sand fill 2 minimum of 600 mm above the natural soil
grading back around the perimeters to that natural soil.

The road swale drainage will provide cut-off for water flowing down the gentle slopes.
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Road Construction

Reoad construction conditions are high, with gentle slopes where road construction costs are
minimised.

The relatively thick sand sheet on site are excellent for road construction and it is likely that road
making materials could be taken from on site as required.

Foundation Stability Risks Identified and Recommended Management

Dwellings = Foundation stability Is generally classified as high (Site Class A-
S and M on lower elevations, (AS 2870),

. Development conditions are high for dwellings.

Roads = Development conditions are high for road construction.

Recommendations s Site specific soil testing is required for each dwelling at the

design stage in line with normal practice where an engineering

certification /s provided with the submissions of the drawings.

4.2 Landslip Risk

Landslip Risk is assessed using the methods developed by the Australian Geomechanics
Society (Journal Australian Geomechanics, Volume 33, No 1, March 2000). The nsk of

Landslip or ground movement depends on the geclogy, soil types, hydrology, landforms and
vegetation.

Steep soils that are loaded with water and have the slopes changed or vegetation removed are
all at greater risk of soil creep and Landslip.

Slopes on the development area are gentle with minimal soil creep or landslip risk.

The only risk of movement will normally be from inappropriately constructed or compacted fill on
slopes cut into the natural soils that become overloaded with water. On this site situations such

as this are unlikely and would be related to road construction only.

Landslip risk was assessed using the methods outlined in Australian Geomechanics, Volume 35
Mo 1, March 2000 and is rated as Very Low and covered by providing suitable foundations.

Landslip Risk Identified and Recommended Management

Landslip » Landslip Risk Is rated as Very Low and managed through
normal foundation design and construction as described in
Section 4.2 above.

Recommendations s« Normal construction practise malched o the soils.

4.3 Stability of Dams

Stability of Dams depends on their location with respect to the underlying geology, the
hydrology and the soil types. The proportion of clay, whether the clay is dispersible, slopes and
gradients, the water table, rainfall pattern, design and construction of the dam and spillway, and
geology, can all impact on the potential stability of a dam.

The salinity of the dam can also impact on the structure of the clays making the clay more
dispersible and thereforse more susceptible to tunnel and other failurse.

There are no dams on site.

It ;s possible that a deep dam could be constructed in the low elevations but unlikely on 4 000
m” lots.
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Risk ldentified with Dams and Recommended Management

Dams s Mo risk in general. Mo observed risk for the dam in the south
west which is installed with overflow channels.

Recommendations = Nif

4.4 Earthquake Risk

Earthquake Risk is dependant on the proximity to the active earthquake arsas, mainly in the
Wheatbelt, the soil types and the types of construction. Wet unconsoflidated sediments carry
the highest risk.

The risk has been defined by Geoscience Ausiralia and is based on AS 1170.3:1993. See also
Sinadinovski, 2005, Earthguake Risk IN Natural Hazard Risk In Perth Western Australia,
Australian Government.

The soils are lower lying and can at times provide more surface movement and vibration when
saturated than well drained sands and rock based soils on the Darling Scarp.

The site risk factors are normal with no very soft or unconsolidated sands or clays and do not
add any site specific risk factors.

The site is better than some other locations in the Serpentine area as the soils are better
drained with only the central swale as being winter wet. The depth of sand sheet is also greater
than other locations. Risk is reduced by good design of foundations to match the local soil
conditions as part of foundation stability.

Risk is therefore mitigated by the design and construction of foundations, and is covered under
Foundation Stability.

Earthquake Risk |dentified and Recommended Management

Earthquake « Coversd by the considerations in 4.1 Foundation Stability and
the recommendations for the developable area.

« The soils and land capability are similar to those on the already
subdivided nearby lots on which dwellings have been
constructed.

Recommendations » Lise normal festing, design and construction for solls.

4.5 Acid Sulfate Risk

Acld Sulfate Solls can potentially form under reducing conditions when there is a source of
carbon and a source of sulfur (normally from sea or saline water). Micro-organisms are thought
to play an important role in reducing the sulfates within the sediments to form the iron sulfide. It
is a natural phenomena, that can be exacerbated by disturbance.

Potential acid sulfafe conditions most commonfy form under current or past estuarine
conditions, pealy conditions, and may also result from weathering of some geological
formations and situations which contain sulfides.

Overall, at risk areas are geologically a minor occurrence, but in some situations can be
important, and lead to acidic polfuting conditions developing.

Acid conditions can form if soils containing pyrite are exposed to the air, allowing sulfuric acid to
be formed. The soils most at risk are normally saline/estuarine soils, gley soils, peat and some
organoferricretes.
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Planning Bulletin Number 64, Depariment of Environment Guidelines, the Acid Sulfate Soil
Management Advisory Committee NSW, 1998, Acid Sulfate Manual provides the most
information on recognition and mitigation of potential acid sulfate conditions.

Potential acid sulfate soils are tested under conditions which speed up the natural oxidation of
the soils on exposure to the atmosphere. Natural oxidation can occur within hours and days of
exposure and is normally complete for small samples within a month. Laboratory testing
speeds up this process with the use of H.0: or other oxidising agent and then tries to quantify
the amount of oxidation and acid development. One of the best methods of preliminary
assessment is to collect samples and leave them exposed to the atmosphere for one month.
The pH of the sample is to be tested immediately on exposure and at the end of one month for
changes to pH.

WAPC Planning Bulletin Number 64, identifies the whole area as yellow, Moderate to Low risk
(yellow) of acid sulfate conditions (AASS and PASS) ocourring below 3 meftres depth. This is
the same as all the existing lots that have been developed in the Byford, Cardup and Serpentine
areas.

WAPC Planning Bulletin Number 64, identifies the whole area as yellow, Moderate to Low nisk
(yellow) of acid sulfate conditions (AASS and PASS) occurring below 3 metres depth.

A small area is shown as red on the central southern boundary in WAPC Planning Bulletin 64;
“High Risk of actual acid sulphate soil AASS and PASS occurring generally at depths of <3m."
These nominations are copied into the Shire of Serpentine Jarrahdale database and mapping,
however the information is largely has litlle meaning or field application because it is broad
scale and

The yellow classification i1s the same as all the existing lots that have been developed in the
Byford, Cardup and Serpentine areas which are flatter and less well drained. The high sand
ridge is the same classification as the low winter wet areas, and the red high risk area to the
west of Lot 791 is shown as partially across wet areas and the sand ridge.

The winter wet areas mostly dry out in summer which enables any reducing conditions and
minerals to oxidise. The wet areas in this location slope and have through flow soil meisture and
do not allow the accumulation of organic matter which would indicate and be necessary for acid
sulphate conditions to develop.

The winter wet areas are most likely to be filled if developed and not be subject to deep
excavations.

Mo at risk areas or “suspect” minerals or conditions have been identified during the site
investigations or soil auger holes. Surface sands were measured at pH 5.5 - 6. The most acid
condition was pH 4.5 in one sample from the sandy clay subsoil at 1000 mm depth.

All spils observed on site are oxidised, with the iron minerals being oxides.

Mo reducing conditions were observed in the soil test holes. Mo peat or organoferricrete or
other “at risk” materials were observed.

If any conditions did oceur they would only be an issue if deep excavations are undertaken.

Deep drains or excavations are not required and were not required on the existing subdivisions.
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See attached Acid Sulfate Assessment.

Acid Sulfate Risk Identified and Recommended Management

Acid Sulfate = WAPC Planning Bulletin Number 64, identifles the whole area
as yellow Moderate to Low risk (yellow) of acid sulfate
conditions (AASS and PASS) occurring below 3 metres depth
over most of the area. In the field the red area is not identified
as any higher risk than any other part of the central swale

s«  The soils and land capability are similar to those on the already
subdivided lots on which dwellings have been constructed. Ses
Figuras 1 and 2.

* Mo obvious risk areas have been identified.

+« Mo deep excavation or additional drainage is required.

See attached Preliminary Acld Sulfate Assessment Sheet.

Recommendations «  Nil for developmeant area.
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5.0 WASTE WATER — CAPABILITY AND NUTRIENT ASSESSMENT

5.1 Geotechnical Capability for Waste Water Disposal

The Capability of a Site for Waste Water Disposal depends on a number of geotechnical
factors. These include the soil type, depth and permeability of the soil, depth to impermeable
layer, depth of perched or other watertables and potential for flooding or waterlogging.
Assessment should be made from field investigations because the whole soil profile and local
geology can determine the likely path of the waste water.

Interpreted information of water tables from soil profile and geomorphological examination is an
impartant part of the assessment process because conditions vary from year to year and tests
condycted in some well below average years may not reflect potential impacts in excessively
wet years. The assessment should also take into consideration the potential for soifs conditions
to be changed through water loading and sarthworks as a result of developments.

The mineralogy of the soil profiles can be determined by visual and field examination, with the
species and form of jron oxide being particularly useful at providing data on soil moisture
conditions through the seasons. Natural site vegefation species are also useful as indicators of
historical seasonal soil moisture conditions.

The Government Sewerage Policy, 1996, Government Draft Country Sewerage Policy, 2002,
Department of Health Guidelines for the Reuse of Greywater in Western Australia, fo
Department of Health, 2001, Code of Practice for the Design, Manufacture, Installation and
Operation of Aerobic Treatment Units (ATUs); Serving Single Dwellings, Health (Treatment of
Sewerage and Disposal of Effluent and Liquid Waste) Regulations 1874, AS/NZS1547:2000, all
provide input into the acceptable site characteristics. The Health Act Regulations require 1 200
mm of free draining soil beneath waste water disposal areas.

The types of waste water systems all have different installation requirements and potential
impacts, and can be selected to alleviate adverse site conditions. Whether a conventional septic
system or nutrient or composting waste water system is used will depend on the site conditions.

The capability for waste water disposal is independent of lot size. [t is no different
geotechnically for a waste water system on a 2 000 m® or 2.0 hectare lot in terms of
performance. There is a difference in the nutrient loading per hectare.

Soil Type

The Government Draft Country Sewerage Policy, 2002, permits waste water disposal from lots
as small as 0.2 hectares in leached white sand with little phosphate retention capability.

The sandy upper surface horizons have low to moderate phosphate retention depending on the
level of iron sesquioxides and clay, but the subsoils are silty loams and clay loam/silt with the
clay content and presence of minor ferricrete providing good phosphorus retention.

Conventional septic systems are not acceptable in the local area because of the potential for
elevated water tables and policies to protect the Peel Harvey Estuary such as SPP 2.1, The
Peel — Harvey Coastal Plain Catchment. However they are acceptable on elevated Spearwood
type deep yellows sands which occurs on the western third of the property illustrating the high
capability of the land.

Effluent disposal areas for most nutrient adsorbing waste water systems need to be 500 mm
above temporarily water logged areas to comply with Health Department requirements, and 1
200 mm above any impermeable clay layer.
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It should be noted that Filtrex are approved by the Health Department to be installed where a
separation of 250 mm to the water table applies.

A suitable system will be selected and must be approved by the Shire of Serpentine -
Jarrahdale. These include the type of waste water system to be installed and the provision of
sand fill and amended soils to form an acceptable waste water disposal area.

The use of greywater recovery systems, which treat the black water separately and use the
greywater for subsurface irrigation of plants, are effective and water saving.

Waterlogging

Some low lying areas are subject to winter waterlogging in the central swale because the
precipitation exceeds the current drainage or infiltration capacity of the soils in winter. That area
is drained and the water does not lie there for any significant time.

Water has been directed into the site from the subdivision to the south and this increases the
amount of water adding to the site in winter.

The addition of increased drainage during the construction of the subdivision will reduce the
waterlogging potential of the soils.

Therefore the pre-development assessments are better regarded as being used to assist the
planning and initial engineering actions. Detailed assessments may be required at the time of
the design of the drainage systems.

Water Table

Late winter testing was completed. [t was undertaken on 21 September 2012. Water was only
intersected in two soil test holes. One at 1200 mm and the other at 850 mm.

The wettest soil test hole was in the central north, and was due to there being locally perched
water on the sand clay subsoil which was at 910 mm depth at that site.

All other locations had thicker surface sand sheets and did not experience water perched so
close to the surface.

All soils comply with the 500 mm separation required for nutrient/alternative waste water
systems. The sand ridges have separations of > 2000 mm to the perched temporary water
table.

The soils and land capability are similar or better than those on the already subdivided lots on
which dwellings have been constructed.

The depths to the highest known water tables, prior to any subdivision or drainage can be
different as shown by the well drained nature of the adjoining subdivisions that have been
constructed on similar seils but improved by drainage and fill.

With the constructed road drainage the water table elevations will reduce to be lower and the
separations greater.

With the constructed road drainage the amount of surface water present on site has been
reduced, with drainage assisted by the 1930's drains that drain to the west and Serpentine
River. The type of waste water system can be selected to match each site.

It should be noted that the elevation of the water table is independent of lot size. It is no
different geotechnically to construct a dwelling on a 2 000 m* or 4 000m” lot.

| andinrm Research 16



Land Capability - Geotechnical Assessmaent
Lol 791 Walker Read, Serpenling

See Figures 1, 5 and 4.

Setbacks from Water bodies

The Government Sewerage Policy provides guidelines on the setbacks required from water
bodies, with which this proposal complies for alternative waste water systems. This is 50 metres
for alternative or nutrient adsorbing waste water systems, for creeks.

However the Heailth (Treatment of Sewage and Disposal of Effluent and Liquid Waste)
Regulations 1974, provide for a 30 metre buffer under all situations and this will prevail.

There are no watercourses, with the central drain being swale drainage through pasture with no
defined bed. The Health Department Code of practice for ATU's suggests a 10 metre separation
to drains, but the Regulations only require 8 metres which would also prevail. The subdivision
complies with the setback to drains.

Infiltration results

Mo infiltration tests were conducted on site. Any surface sands are permeable and the
underlying loam clays slowly permeable.

The least permeable sites have a minimum of 1000 mm sand over the sand — clay with the
majority including the sand ridges having much more separation and infiltration rates.

Australian Standard 17268 for Geotechnical Investigations permits interpreted assessments.
Interpreted assessments are an essential part of site evaluation because it is crucial to know
how representative the test hole is and what conditions are indicated by the colour, nature,
texture and mode of formation of the soil profile. These observations suggest acceptable
infiltration ability.

Alternative/Mutrient adsorbing waste water systems spread the waste water loading over a
larger area and are designed to overcome any localised lower infiltration rates and provide
safeguards with the quality of waste water in terms of microbial and nutrient content to ensure
that health and environmental impacts are negated or minimised.

Alternative/nutrient adsorbing (aerobic, adsorbing) effluent dlspﬂsal systems are recommended
and require a waste water loading not exceeding 10 litres/m fday

For conuentmnal septic systems, according to Schedule 8 of the Health Act 1911, a loading of
20 Iltresa'm /day is applicable for leach drains in loam soils with alternating leach drains, and 10
litres/m?® /day for non alternating systems on sites such as this. It is standard practice to use
dual leach drains with waste water disposal being able to be directed alternately to each leach
drain.

Waste water should be disposed of into a well designed waste water disposal area to enable
the waste water to infiltrate into the natural soils and not be able to move laterally and short
circuit the disposal area. When this is undertaken good nutrient retention can be achieved. The
Local authority is required under the Health Act 1911 to oversee and approve waste water
disposal; in this case to the Health Departiment Guidelines 2001 for ATU's.

The use of greywater recovery systems, which treat the black water separately and use the
greywater for subsurface irrigation of plants, are effective and water saving.
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Geotechnical Assessment for Waste Water Disposal and Recommended Management
Waste Water | « The whole site has a high capability for waste water disposal
Disposal from alternative or nutrient adsorbing waste water systems.
= The western third of Lot 791 Is suitable for conventional septic
systems even though they will not be used.
« |t hes much better capability than most of the nearby land that
has been developed. such as to the east
Recommendations |« Waste water disposal systems should be Installed according to
the;
« Heaith (Treatment of Sewage and Disposal of Effluent and
Liguid Waste) Regulations 1974 — Heaith Act 1911,
« Department of Health, 2001, Codge of Practice for the
Design, Manufacture, and QOperation of Aerobic Treatment
Units Servicing Single Dwellings
=  Fovernment Sewerage Policy.
« Grey waler disposal systems are acceptable with the greywater
systems Installed to the Department of Heaith Greywater
Guidelines.

5.2 Nutrient Management

A change in fand use may alter the Nutrient Input and Management patterns and loadings.
Changed agricultural regimes and more intense development may lead to increased nutrient
loading. The pattern of this loading and the ability of the soils to accept the loading depend on
many factors, such as the type of land use, lot size, fype of waste water system, type of crop,
nutrient application rates, soils, depth to groundwater, flow paths of surface and groundwater,
permeability of the soils and underiying geology.

The various Governmeant policies and regulations are designed to ensure minimisation of the
risk of nutrient export so0 in many cases compliance with these guiding documents is all that is
required. The guidslines take into consideration the soil characteristics as well as sethacks from
wetlands and water bodies.

The following documents provide input into the acceptable site characteristics and the
acceptable Subdivision or development; Government Sewerage Policy, 1996, Government Draft
Country Sewerage Policy, 2002, Department of Health Guidelines for the Reuse of Greywater
in Western Australia, to Department of Health, 2001, Code of Practice for the Design,
Manufacture, Installation and Operation of Aerobic Treatment Units (ATUs); Serving Single
Dwellings, Health (Treatment of Sewerage and Disposal of Effluent and Liguid Waste)
Regulations 1974, AS/NZS1547:2001.

The type of waste water system and its installation can be used to ameliorate potential
problems.

A site specific consideration of the in ground behaviour of phosphorus, nitrogen and miecrobial
inputs is desirable.

Background

Phosphorus is the main nutrient implicated in algal blooms in waterways. Nitrates are normally
taken up by vegetation, denitrified by bacteria under anoxic soil conditions or lost through
volatilisation of ammonia.

Surface water from the site drains to ultimately end up in the Peel Harvey Estuary.

This site drains to the north and is part of the Peel Harvey Catchment, covered by

Environmental Protection Policy (Peel Inlet - Harvey Estuary) and SPP 2.1 The Peel Harvey
Coastal Plain Catchment Policy.
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The nutrient management issues relate to waste water disposal and gardens and are not
dependant on lot size.

The Government Sewerage Policy permits lots down to 2 000 m? size.

Nutrient Loadings and Stocking Rates

Nutrient Management encompasses the management from waste water disposal and land
uses. Nutrient management may need to change in order to sustain a new land use. There
may also be opporiunities fo improve the management of nutrients from current land uses.

The management of nutrients is normally linked to other environmental and management issues
such as revegetation and the treatment of stormwater.

+ Current Loading

Current potential nutrient export comes from the washing of fertiliser, soil particles and manure
along drainage lines. The worst time for nutrient export in agricultural areas is during summer
storms, during the first autumn flush, but this is less applicable on this site because of the sand
over loam-clay soils.

In recent times the land has predominantly been used for horse agistment and some cattle
grazing.

Stocking rates on soils such as the soils of the site are estimated to be 10 DSE or 1 adult cow
per hectare. (1 breeding cow equates to 8 — 16 sheep depending on whether N or P are
compared).

This equates to 10 DSE (dry sheep equivalents) for dry pasture and where limited supplemental
feed is supplied. This equates to a loading of 60 - B0 ka/N/halyear and 18 - 27 kg/P/halyear
(Van Gool et al 2002) using averages and the cattle on site being large. One large cow releases
70 kg/Niyear and 22.5 kg/Plyear.

The amount of nutrients used on broad acre crops is not dissimilar to other land uses, but will
vary depending on the existing nutrient status of the soils and the type of crop grown: for
example if a legume or green manure crop had been used in rotation and if stubble is retained.

* Proposed Loading

The proposed lot size is 0.4 hectare or 4 000 m" lots. The calculations of nutrient loadings for a
0.4 ha lot are the same as for a 0.5 ha lot, because no allowance for road reserve is allowed for
the 0.5 ha lot in the table below.

When this is added to a 0.4 ha lot the loading is effectively the same because a road network to
service 0.4 ha lots amounts to approximately 0.1 ha per lat.

It should be noted that the Government Draft Country Sewerage Policy, 2002, permits waste
water disposal from lots as small as 0.2 hectares in leached white sand with little phosphate
retention capability. This subdivision is double the minimum recommendation and is located on
much better soils than the minimum.
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Data on nutrient inputs is taken from Van Geool D, K Angell and L Stephens, 2000, Stocking
Rate Guidelines for Rural Small Holdings Swan Coastal Plain and Darling Scarp, Department of
Agriculture, Miscellaneous Publication 02/2000, Legislative Assembly, 1994, Select Committee
on Metropolitan Development and Groundwater Supplies, Western Australia, Dames and
Moore, undated, Draft nitrate management in Jandako! UWPCA, Water Authority of Western
Australia.

From the above references a typical lot with a conventional septic system, small garden and
lawn, dog and cat has a nutrient loading of 28.5 kg/M/year and 8.64 kg/Flyear. This will be
added to the soil on the building envelope. A conventional septic system alone releases 18 kg
M and 5.5 kg P per year as a point source, not a lot different to a horse except the nutrients from
a horse are normally spread more broadly. Conventional septic systems are not recommended
because the site lies within the Peel Harvey Catchment.

For a nutrient adsorbing waste water system (ATU), a significant proportion of the phosphorus
and nitrogen is removed within the waste water disposal area and is not directly added to the
soil, reducing the overall soil input to 16.5 kg/N/year and 3.64 ka/P/year per lot for the with the
same |loading of a garden, lawn, dog, cat and some chicken. This demonstrates the reduced
phosphorus from these systems when compared to conventional septic systems.

All lots in the subdivisions are required to use ATU's or nutrient adsorbing waste water systems.
Alternative waste water systems are to be installed to Department of Health, 2001, Cods of
Fractice for the Design, Manufacture, Installation and Operation of Asrobic Treatment Units
(ATUs); Serving Single Dwsllings.

A horse has a typical loading of 11 kgP/year and 80 kg/M/year. Horses and other stock will
require management of wastes. Best management of manure is outlined in Van Gool O, K
Angell and L Stephens, 2000, Stocking Rate Guidelines for Rural Small Holdings Swan Coastal
Pfain and Darling Scarp, Department of Agriculture.

Typical nutrient loadings of some land uses

5 000m* lots. Nutrient
adsorbing or alternative
waste water systam.
Small garden. small
fertilised lawn, dog, cat.
No stock.

Possible lot size and Nitrogen Phasphorus Likely nutrient scenario
activity loading per leading per
hectare hectare

Estimated average | 70.0 22.5 Mutrient export could occur when

current stocking at 10 | kg/Nihafyear kg/P/halyear the soils are saturated In winter so

DSE per hectare, or large that additional rainfall on the lower

cattle at 1 par hactara. wattar areas runs off. It could also
occur with the autumn flush of
water.
Probable nutrlent export from
winter wet solls,

Likely nutrlent input after | 33.0 75 Lower nutrient loading. Significantly

subdivision of 4 000 m” - kg/MNihalyear kg/Pihalyear reduced nutrient export risk.

The actual loading is likely to be
less because not all lots will have &
cat and dog.

NOTE

This leading per hectare is
effactively the same for 0.4 ha lot
because the road network
effectively coniributes 0.1 ha per
lot.

= A variety of average lot sizes and stocking rates are used to provide an Indication of nutrient inputs
prior to and following subdivision. Horses are used as a likely example.

« The calculations above are made on the basis of the total area averaged across cleared land and

remnant vegetation.

« A variety of average lot sizes and stocking rates are used to provide an indication of nutrient inputs

prior to and following subdivision. Horses are used as & likely example.
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s One horse is equivalent to six sheep in terms of nutrient output.

Fate of Nutrients

MNutrient Management encompasses the management from waste water disposal and
land uses.

The abifity of soils to adsorb phosphorus, reduce nitrogen and inactivate
microorganisms is important.

The main issue with effluent dispesal from dwellings, is nitrogencus and phosphate compounds
together with organic matter or BOD. This could be released by animals, contained in waste
water or introduced in biological matter.

* Phosphorus

Phosphorus is the main nutrient implicated in algal blooms in waterways and therefore it
15 important to imit its loss from the site. Phosphorus is capable of being stored in the
basal muddy sediments of water bodies. From there the phosphates are released over
time and provide nutrient to fusl algal blooms. In this case phosphorus addition fo the
soils is the issus.

Phosphorus is readily adsorbed onto clay and sesquioxides of the subsoils, gravels and
yellow sands. Calcareous soils and calcretes retain phosphorus as apatite. The soils
on site, with their loam nature and increased clay content in the subsoils, have
inherently high phosphate retention capability.

Phosphorus adsorbing amended soils would be used for the waste water disposal area
of alternative waste water systems on the lower elevations where the sands have low
phosphate refention. These systems are nutrient adsorbing, and are designed fo
adsaorb all or almost all the phosphorus releassed in waste watsr.

Phosphate Retention (PRI) can be a useful indicator, but the nature of the analysis can
understate or overstate the field bshaviour. Some soils theoretically can have good
phosphate refention characterisfics, but the behaviour of the waste water in the fisld
may negate these characteristics. For example particles larger than 2 mm are sieved
out prior to analysis and a gravelly sand may thersfore have a lower PR/ than the field
reality. On the other hand clay may have a very high PRI but may not be sufficiently
permeable for the waste water to penetrate.

Phosphorus is the main nutrient responsible for agal blooms in the Peel Harvey Estuary. In
more recent times that increased awareness and reduced phosphorus inputs and construction
of the Dawesville Cut has significantly reduced the agal blooms in the estuary

The soils are suitable for nutrient adsorbing waste water systems and unsuitable for
conventional septic systems, because lot sizes of = 0.2 hectares are usead.

The soils comply with the Government Draft Country Sewerage Policy, 2002,

The sandy upper soil horizons soils result in more rapid infiltration into the subsoils. Nutrients
will infiltrate vertically through surface sands. From there the nufrients can potentially move
laterally through the soil within the sand sheet where the sand is at its thinnest and spread out
on top of the underlying loam subsoils.
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The deep yellow and brown sandy upper soil horizons have moderate and in the deeper areas
good phosphate retention capability. Even so, phosphorus adsorbing amended soils are used
for the waste water disposal area of alternative waste water systems. These systems are
nutrient adsorbing, and designed to adsorb all or almost all the phosphorus released in waste
water.

Ferricrete layers that may occur at the sand/underlying yellow silt clay interface typically have
very high capability for phosphorus retention as shown by Lantzke 1997, Phosphorus and
nitrate loss from horticulture on the Swan Coastal Plain, Department of Agriculture
Miscellaneous Publication 16/97. Some of these layers are occasionally present.

Mutrient adsorbing or alternative waste water systems spread the waste water over large areas
through irrigation or by the use of amended soils that have high phosphate retention capability.
Phosphorus adsorbing amended soils {(PRI=20) are required to be used for the waste water
disposal area of alternative waste water systems. These systems are nutrient adsorbing, and
designed to adsorb all or almost all the phosphorus released in waste water.

Some indication of the improvements to the quality of the waste water leaving the waste water
disposal area of nutrient adsorbing waste water systems can be shown from contacts with
Ecomax and Filtrex. Ecomax reveal that their unit provides for 95% phosphate adsorption
typically present exiting the system to enter the natural soils. Research by Filtrex has found that
phosphate can reduce to less than 1 mg/L at the edge of the waste water disposal area, for at
least ten years (Filtrex 2009).

The risk from phosphorus is therefore not regarded as a significant issue from domestic waste
water systems.

The phosphorus loading will reduce under the proposed subdivision.
As lots are 0.4 hectares stock will not be permitted.

In both cases the estimated phosphorus loading would reduce from 22.5 kgP/halyear down to
7.3 kgP/halyear.

In addition the ATU waste water disposal systems required are designed to mitigate any
adverse nutrient retention issues by specifying amended soil disposal areas with minimum
phosphate retention. Soils must be capable of =PRI 20.

The reduction in phosphate export risk is in line with Government Policy.

+ Nitrogen

Nitrogen is a prominent part of living matter and 15 constantly recycled through the
organic matter and the atmosphers.

Nitrogen is also held within the soil organic matter and some ions are aftached to clay
particles. When organic matter breaks down or fertiliser is applied and not taken up by
plants, nitrogen is converted to ammonia or rapidly converts to nitrite and then nitrate
under the influence of oxygen.

The nitrogenous products are taken up by vegetation, denitrified by bacteria under wet
and anoxic soil conditions or lost through volatilisation of ammonia or the conversion of
ammonia to soluble nitrogenous ions.

MNitrifying bacteria are widely present in soil and obfain their carbon from C0; and
energy from the oxidation of NH; or NO» to NO;. Denitrifving bacteria on the other hand
reduce NOQ» and NO; to gaseous N»0 and N: which is lost to the atmosphere.
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Soil microbes rapidly colonise the interface where waste waler contacts the soil, with
small amounts of organic matter at the interface providing the energy to sustain the
microflora. Nitrates are normally removed by soil micro flora under anoxic conditions in
the soils including leached white sands. The microflora remove the oxygen to leave
nitrogen gas which is lost to the atmosphere. Inorganic nitrogen can also attach to clay
particles.

Nitrogen is not generally responsible for algal blooms in freshwaler environments, but
high levels of nitrogen can affect the heaith of saline water bodies.

Nitrogen loss relates to retention times within the soil and microbial activity.

The removal of nitrogen is related to the oxygen conditions of the soils in addition to the
microbial material present. The ammonium compounds that exit the two tanks of the waste
water system are normally high in ammonia and nitrite and lower in nitrate. With exposure to
oxygen the ammonia and nitrite are converted to nitrate under the influence of mitrifying
bacteria. The nitrate is then stripped of oxygen by microflora, in reducing conditions and
particles in the soil, in the presence of organic matter. This converts the nitrate to nitrogen gas
which is lost to the atmosphere. This occurs in all soil types and is independent of the soil type,
and depends on soil oxygen levels and to a lesser extent the nature of the soil particles.

Many studies, for example Dawes and Goonetilleke, 2001, have found that nitrogen is readily
stripped from waste water released from a septic system to drainage trenches. For example on
a sloping sandy loam site in Brisbane the water entering the trenches had a concentration of
171 - 190 mg/L N but within 1 metre of the last trench the nitrogen concentration had dropped to
1.7 to 3.7 mg/L.

Gerritse et al, 1995, recorded a total of 140 mg/L nitrogen (NH; - 100 mg/L and MO, - 40 mg/L},
exiting a leach drain. After a travel distance through shallow soils of 1 metre this had dropped to
between 20 and 100 mg/L, and by 3 metres the total nitrogen had dropped to 0.03 to 0.2 mg/L.
When loaded with nitrogenous compounds the microflora of soils guickly adjusts to the loading,
by increases in the number and type of bacteria. For example, under anaerobic conditions with
nitrogen loading, the denitrifying bacteria increase significantly. This can be expected to occur
in soil aggregates within the top 2.5 metres of soil, which is regarded as the active bed and root
zone for the waste water disposal areas.

The increased effectiveness of nutrient adsorbing waste water systems is shown by research by
Filtrex which has found that nitrogen is reduced by 75% at the edge of the waste water disposal
area, (Filtrex, March 2009) and then further reduced by the soils.

Lantzke 1997, found high levels of denitrification in moist leached sands on the Swan Coastal
Plain indicating that even leached sands can provide good denitrification.

As noted above nitrogen levels are significantly reduced in a very short distance if the water is
able to be retained within the soils with microbial activity. The issue is that the waste water is
slowed or prevented from quickly dropping vertically downwards below the level of microbial
activity. The earthy subsoils and loam soils will provide increased subsoil capability for the
management of nitrogen.

The critical factor is retaining water in the soil or on site for as long as possible. With the
proposed lots and loam soils, waste water and nitrogen is likely to be retained on site.

Nitrogen loading is therefore not regarded as a significant issue from waste water disposal.

The issues relating to nitrogen removal from waste water are the same and are irrespective of
lot size provided it is above the minimum of 2 000 m* which the approved lots area. Within the
waste water disposal bed soil bacteria convert nitrate to nitrogen gas which is lost to the
atmosphere.
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Stock will not be permitted and nitrogen loading will reduce. The estimated nitrogen loading
would reduce from 70.0 KgN/halfyear down to 33.0 kgN/halyear.

s  Microbial Purification

Microbial material from stock or waste wafer systems can present a health hazard
unless the material is deactivated by normal soil microbial organisms. Microbes could
consist of thermofolerant bacteria, viruses and other organisms. For deactivation to
occur sufficient dilution and retention time in the soils or other media are required.

Microbial purification is an important part of effluent disposal to ensure that all fine
organic matter and micro-organisms are broken down.

Soil microbes require a minimum of 5 metres of sandy soil or less (down fto 1 metre) for
soils of lower permeability such as loams. (Wells and King, 1989). ). The longer a soil
retains waste water the better the microbial purification. Organic matter builds up in the
soil and supports microbial activity which deactivates and destroys thermotolerant and
other organisms.

Soil microbes require a minimum of 5 metres of sandy soil or less (down to 1 metre) for soils of
lower permeability such as loams. (Wells and King 1989). The longer a soil retains waste water
the better the microbial purification. Therefore it is important that the leach drains or nutrient
adsorbing waste water systems are correctly constructed.

Nutrient adsorbing waste water systems are designed to provide for waste water leaving the
systems as "of a standard suitable for irrigation™ (Health Department 2002), which indicates the
low level of microbial and organic matter entering natural soils after leaving the waste water
disposal areas. This means that nutrient adsorbing waste water systems can be used to
overcome potential deficiencies in the soils. Systems disposing to the ground surface require
chlorination of the treated waste water which reduces the microbial risk of that type of water
disposal.

In comparison to conventional septic systems, the Health Department, Specification for Aerobic
Treatment Units (ATU'S) Serving Single Households (Health Department 2002), shows that the
average BOD released from a nutrient adsorbing system should be <20 mg/litre, prior to on
ground disposal. The systems used on this site may not be aerobic in nature.

The health risks will be the same for each waste water system irrespective of lot size and
depend on the capability of the soil and the installation of units rather than the lot size. For
example if the soils are suitable and the waste water treatment units are installed correctly the
health risks from failure will be similar irrespective of lot size. The only variation will be that on
smaller lots there are more units to be maintained and there is a greater chance of one not
being maintained to standard. This risk is minimised by the requirements for service contracts
that apply to nutrient adsorbing waste water systems.

The Health (Treatment of Sewage and Disposal of Effluent and Liquid Waste) Regulations 1974
- Health Act 1911 reguire the Local Authority to approve the construction or installation of
approved systems in Part 2 of the Regulations, which provides for some control.

The risk from microbial purification depends on the installation and maintenance of the waste
water systems rather than lot size. All lots are more than double the minimum suggested by the
Government Sewerage Policy, in better soils, therefore there are not considered to be any
inherent microbial risks associated with the soils on site,

The microbial purification capacity is dependant on the waste water system used, not the lot
size. It either works and is no issue or it does not. For the same reasons that apply to nitrogen
and phosphorus loading the microbial loading will reduce.
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Nutrient adsorbing systems are designed to reduce the thermotolerant coliform bacterial down
to an average of =10 organisms /100 litres and BOD(organic matter to < 20 mg/L on average.

NOTE

It is important to note that the soil assessments are made on the natural existing land as it was
at the time of the site inspections. Like all local developments the soils will be improved by
drainage and the addition of fill, which will upgrade the land capability to a much higher more
capable surface. The drainage and fill requirements will be made during the detailed design for
the subdivision

Analysis of Nutrient Loading and Recommended Managemeant

Waste Water Loading | « The =ocils and land capability are similar to those on the already
subdivided lots on which dwellings have been constructed
locally.

«  Mutrient loading will reduce.

« Waste water disposal can comply with all Government
Guidelines and Policy

= Health (Treatment of Sewage and Disposal of Effiuent and
Liguid Waste) Regulations 1974 — Health Act 1911,

= Government Draft Country Sewerage Policy, 2002 (revised
September 2003

« Specification for Aerobic Trealment Units (ATU's}) Serving
Single Households, Health Department of Western Australla
19592 or superseding document.

« Draft Guidelines for the Reuss of Greywater in Wesfern
Australia, Health Depariment of Western Australla 2002, or
supersading document.

« The use of nutrient adsorbing systems is recommended.

Mutrient Export +« The scils on site are highly capable of accepting the nutrient
loading on the lot sizes proposaed bearing In mind the type and
depth of solls and distance of lateral flows.

+« Az nutrient loading is reduced thare is reduced risk of axport.

Recommendations +« Installation should be in compliance with Guidslines and
Reguiations for waste waler systems. See previous seclion on
Geotechnical Assessment for waste water disposal above.

s |t is recommended that stock not be permitted on 0.4 ha lots or
according to the Shire of Serpentine — Jarrahdale Guidelines
based on policles and local planning strategles which may
change over time.
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6.0 BIODIVERSITY ASSESSMENT and MANAGEMENT
6.1 Flora and Fauna

This relates to whether the proposal will have significant impacts on the existing Flora

and Fauna of the area under assessment.
Remnant Vegetation
The only remnant vegetation is Jarrah (Eucalyptus marginata) remnant trees on the deeper
western sand ridge with scattered Marri Eucalyptus (Corymbia) calophylla occasional Sheoak
Allocasuarina frasenana, a couple of Woody Pear Xylomelum occidentale and scattered
Xantharrhoea preissii.
Mo understory or groundcover species were recorded with the groundcover being pasture.
Juncus pallidus occurs in the lower elevation of the south western corner.
The vegetation in the central east is listed as a "Geomorphic Wetland” is shown on Shire and
DEC mapping. That nomination is wrong and covers high elevation sand ridge that has no
wetland attributes or wvegetation and must have been identified from mistaken aerial
photography interpretation. It is noted that the same nomination covers all the developed land
to the east.
Vegetation Condition
Generally the site is cleared. The vegetation in the east is Completely Degraded as it is
parkland pasture. In some isolated pockets in the central east the proximity of the frees raises
the condition to Degraded. (Bush Forever Scale 2000),
Several Jarrah trees are large and mature and are worthy of retention where possible and
subject to safety issues from falling branches. See Figure 1.
Controls
A number of recommendation are proposed for consideration to assist in the protection of the
better remnant vegetation.

Vegetation — Habitat Recommendations

1. Remnant vegetation should be retained in as large an area as possible with larger lots
allocated to those areas.

2. Roads and building envelopes have been located in already cleared or disturbed areas, fire
breaks or tracks.

3, Lot boundaries through remnant vegetation will not be an issue on this site because the
trunks are sufficiently spread that fencing should not be impeded.

4, Strategic fire breaks, combined with the building envelopes located on cleared areas where
possible, may be able to be used and will depend on the recommendations of the Bushfire
Hazard Report.

5. Large habitat trees may be able to be protected with the use of larger lots and by locating
roads and developments at a sufficient buffer. Figure 1.
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B. When clearing native vegetation, and during construction, provide weed and dieback
managed construction technigues, This is not likely to be an issue on this site, but as a
matter of due diligence the same principles should be applied for mobile plant brought to
site.

+ All vehicles and equipment to be used during land clearing or land reinstatement should
be clean or cleaned prior to being brought on site from an outside infected area. They
should be brushed or washed down prior to arriving on site, using the procedures in
DEC Guidelines for Dieback Management.

+ Access to vegetated areas should be discouraged and minimised during the subdivision
construction processes.

+  Any materials to be used in rehabilitation should be dieback free.

» Earthworks and construction machinery should push material from remnant vegetation
towards previously cleared areas to minimise the spread of weed species and plant
diseases.

» Earthworks should be carried out to comply with DEC Best Practice Guidelines for the
Management of Phytophthora cinamomi, draft 2004, and Dieback Working Group 2005,
Management of Phytophthora Dieback Guidelines for Local Government.

Wetlands

There are no wetlands on site. See above under Remnant Vegetation. See Figures 2 and 3
and the attached Water Management Strategy for the design of surface water drainage and the
proposed naturalised detention basin.

Fauna

Fauna is advantaged by the presence of habitat. The more native vegetation and trees retained
and planted the better the habitat for fauna. Habitat protection is the key to fauna management.

Vegetation on site will be providing habitats for birds and other small fauna.

The vegetation may be used by a variety of fauna, some of which may be significant such as
the Black Cockatoos which are listed under State and Commonwealth Legislation.

All three species of Black Cockatoo Calyptorhynchus baudinii, C. banksii and C. latirostris are
listed under State Legislation, and C. baudini and C. latirostris under Commonwealth
Legislation, and are likely to utilise the site occasionally for access to the Jarrah and Marn
seeds. This might occur for brief times (around half an hour) at a time several times annually.
Experience with lots even down to 0.2 hectares shows that black coackatoos will readily use
tress on small lots. It is unlikely that the subdivision will prevent continues of the trees for food.

Any trees required to be cleared for roads or building envelopes can be offset by providing
additional revegetation.

Analysis of Biodiversity and Recommended Management
Remnant Vegetation » The site is completely cleared with a small area of "Completely
Degraded” vegetation.
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Recommendations « The larger vegetation remnants are recommended fo be
retained in conservation areas which has been done.

s The style of fences culting the remnant vegetation should
enabie the exchange of flora and fauna.

s Where possible firebreaks are nol recommended to cut remnant
vegetation.

7.0 CAPABILITY FOR CHANGED LANDUSES

The following items are identified as the most likely to impact on the environment. These items
can be managed by the implementation of the management recommendations. Cther items are
unlikely to impact or the impact is regarded as small.

Current Land Uses

The site has been used for limited cropping and grazing and other rural purposes such as horse
and cattle agistment in recent years. Little remnant vegetation remains. Tree belts have been
planted in the north. See Figures 1 and 3.

The opportunities of the site are;

+« The gently undulating nature of the land surfaces.

The local views that can be obtained from the western sand ridge.

Proximity to Serpentine townsite.

Setback from existing roads.

Proximity to existing service centre.

Ability to have horses on larger lots.

Adjoin existing subdivided land.

Elevation of most of the land negating the need for sand fill.

Availability of some sand that can be used to distribute across lower elevations.
The thick sand sheet across the site that is almost totally =1000 mm thick.

The existing drainage to the north.

The compliance of the whole site for =500 separation to the winter perched water table.
The presence of existing native trees.

The constraints of the site are;

* The sandy surface soil horizons that have reduced nutrient capability in some parts of
the site.

= Minor winter surface water that lies on some parts prior to effective drainage being
implemented.
+« Surface water being directed onto site from the south.

Potential land uses

The soils have a similar capability for dwellings and onsite wastewater disposal to the adjoining
subdivisions to the east.

The most likely potential land uses are therefore rural living in some form.

74 Alternative Landuse and Land Capability
Alternative Landuses

The land is likely to be used for rural living to complement other such land in the local area.
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Lot Sizes

The size of lots on the cleared land will be mainly related to planning issues. Environmental
issues are not limiting. Lot sizes are more related to planning and servicing and drainage.

It is important to note that the soil assessments are made on the natural existing land as it was
at the time of the site inspections. Like all local developments the soils will be improved by
drainage and the addition of fill, which will upgrade the land capability to a much higher more
capable surface. The drainage and fill requirements will be made during the detailed design for
the subdivision.

Lot sizes have been set at a minimum of 0.4 hectares rising to 8 144 m”.

Alternative land uses

It is unlikely that there will be sufficient water for other than part time or hobby plantings or
continued grazing and horse agistment.

Change of landuse

Potential Impact * The surrounding lots are already rural living and this
subdivision will match those landuses.

* The proposed lot sizes and land uses are no different to
many other parts of the local area.

Recommendations | « No specific recommendations required.

7.2 Aesthetics
Aesthetics is the visual impact that the proposal may have on the local area.
The site lies outside the Shire of Serpentine — Jarrahdale Landscape plan for the Darling Scarp.

The main consideration with the aesthetics is landscape protection which can be controlled by
the location of the developments and the location of the building envelopes.

Any adverse visual impacts can be solved by the planting of clumps or belts of trees along
fencelines.

Existing trees should be protected where possible and a small but ongeing tree replacement
program could be considered,

The number of trees that are normally planted on rural living lots will provide adequate
protection of the views from outside the site.
Some general recommendations are

« The siting and appearance of buildings and works be sympathetic with the area.

» "Landscape sympathetic materials" could be used for the construction of dwellings.

+ Strategic planting of clumps of trees or tree belts and the retention of the existing trees
will minimise or mitigate visual impact.
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* The colour and style of dwellings and other structures should be visually compatible
with the area and to this end developments should be coloured, painted or colour bond
sheeting used where applicable. The use of grey galvanised or zinc/alum sheeting
should be avoided unless as an integral part of a development such as a roof on a
“country style” home or shielded from key sight lines.

Analysis of Visual Impact and Recommended Management

Potential Visual | « The amount of visual impact is readily controlled and will cccur

Impact as new landholders plant gardens. This will visually protect the
slte from adjoining lots. This will occur naturally as it does on
many other similar subdivisions.

« The land is no different from the surrounding land that has
already besn developed.

Recommendations + Resfrictions could be placed on the wuse of wisuslly non
compatible materials.

s The colour and style of dwellings and other structures should be
visually compatible with the area and to this end developments
should be coloured, peinted or colour bond shesting used
where applicable.

7.3 Preservation of Agricultural Land

The Pressrvation of Agricultural land is a comment on the quality of the land for agricultural
purposes. The quality of the land depends on a number of things such as the soils, water
availability and surrounding fand uses. The comments relate to effects the proposal may
potentially have on sterilising, fragmenting or removing high quality fand from production.

As noted earlier the soils of the site are sand over sandy clay or deep sand which on this site
are quite productive for pasture and grazing holding pasture into summer. The elevation of the
sand ridge makes less water available for pasture and the grass is not held into summer.
Pasture is held for longer in the central swale.

Whilst the use of rural living or smaller rural lots may take some land out of production, the
guality of the land is not sufficiently high, and, considering the proximity to the planning precinct
of Serpentine, the loss of agricultural soils will be a consequence of town site expansion that fills
a community need.

Analysis of Agricultural Significance and Recommended Management

Agricultural s«  There is a need for this type of lot size and the proposal
Significance represents a balanced compromise between the loss of
agricultural land, the need for rural fiving lots and better
preservation of the remnant vegetation.

Recommendations « Nl

7.4 Land Use Buffers

Land Use Buffers relate to the potential for land use conflicts belween the proposed and
existing land uses and dwellings. The buffers could relate to noise, dust, odour, spray drift or
other potential conflicts,

Buffers to significant environmental features such as watercourses, wetlands, and heritage
areas are also important and are considered separately.
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Buffers to Broad acre Cropping and Grazing

The land to the east is already subdivided. The buffers between that land and rural land will be
no different from this land, when subdivided, to the adjoining rural land to the west.

On these types of developments the greatest land use conflict risks are from spray drift issues
between lots or from adjoining cropping land.

The land surrounding land is not cropped but used for grazing, horse agistment and hay
production, none of which require broad scale spraying.

The most comprehensive study in recent times has been by Department of Natural Resources,
and Department of Local Government and Flanning, Queensland, 1887, Planning Guidelines
Separating Agricultural and Residential Land Uses. Studies in Emerald and further research
showed that in open ground there is negligible spray drift at 300 metres. However a single belt
of trees captures 80% of the spray drift and where a satisfactory vegetated buffer element is
planted and maintained the buffer distance can be reduced to 40 metres. (pages 8 - 11 of the
Queensland Guideline).

A buffer of 300 metres is therefore often applied to non hooded sprays on broad acre open flat
ground. Primary Industries Standing Committee 2002, Spray Orift Managsment, SCARM,
Report 82, provides guidance on the type of vegetated buffer on page 27. The buffer should
consist of trees and shrubs and be up to 20 metres wide.

The Draft Environmental Code of Practice for Vineyards, jointly prepared by Agriculture WA,
Department of Environment, Grape Growers Association and the Wine Industry of WA,
recognises that buffers are related to aspects of the site conditions and land uses.

The Draft Environmental Management Guidelines for Vineyards (February 2001) discusses best
practise with respect to spraying and land management techniques which are useful for all
forms of horticulture but does not list buffer distances.

The Cessnock Development Control Plan No 28,1999, recommends a 100 metre separation
between a commercial vineyard and a dwelling. Cessnock Development Control Plan Mo 28,
1999 (Appendix 2) also notes that research has shown that 30 metre wide tree buffers can
provide effective barriers to chemical drift.

These studies have been incorporated it to the Department of Health 2012, Guidelines for
Separation of Agricultural and Residential Land Uses. That guidelines uses the same data and
recommendations as the above policies and studies.

The buffer distances are available, using building envelopes to locate dwellings away from side
boundaries adjoining rural land. In recent years there have been major advances and research
into spray technology which have helped to reduce spray drift and increase efficiency. Spraying
normally takes place 4 - 6 times per year when growing crops. Using a boom spray a 5 hectare
slice of land can normally be sprayed in 30 minutes, which means that the adjoining broad acre
land within 300 metres of a new or existing dwelling will be sprayed for about 3 hours (30
minutes x 6) per year. Prior to such times nofification of the adjoining land holder can be
undertaken.

However with "Best Practise”, hooded sprays applied close to the ground increase efficiency,
reduce waste of spray and improve safety. The use of hooded spraying equipment and "Best
Practise" can therefore permit reductions in buffers.

Some of the technological factors that have been found to be important in reducing spray drift
are listed below. (Farming Ahead No 102, June 2000). All of these would apply to ground
spraying but would only apply to adjoining rural landholders through their duty of care.

» |lowering the elevation of the boom from 500 to 350 mm will reduce the potential for drift by
40%.
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= Spraying when wind speeds are steady and less than 20 kph.

Spraying when wind is blowing away from sensitive areas.
» Spraying when the temperature is between 15 and 25°C which reduces vaporisation.
« Using larger nozzles to increase droplet size.
» Modifying air movement around the sprays with hoods, screens, curtains and the like.
» Reducing spray speeds to 12 to 15 kph.

= The use of polymeric anti-drift products which reduce drift by changing the surface tension
of the droplets.

« Avoidance of temperature inversions.
» The use of wind breaks or the screening of remnant vegetation.
+ | oss of spray through drift is wasteful and avoided wherever possible. (spray is expensive).

Common law rights would apply to landholders. |t is also good practice to notify adjoining land
holders when spraying.

The potential land uses, on site conditions, location and distance to other properties, do not
require any particular buffers. The land uses are the same as proposed, rural living and
increasingly smaller lots.

Land Use Buffers and Recommended Management

Buffers = There are no adjoining land uses existing or proposed that will
require large or significant buffers.

= Lot slzes are sufficlently large to manage any buffers through
sefbacks and screening tree bells.

Recommendations « Mo significant buffers required.

1.5 Fire Control

Fire Management is a normal summer practice on all properties. The risk can be reduced
through a range of activities such as the provision of fire breaks, providing fuel reduction zones,
grazing or slashing and the provision of emergency facilities, procedures and exits.

Fire risk is best described in FESA, 2001, Planning for Fire, Fire and Emergency Services
Authority of Western Australia.

Dwellings can be designed to comply with Australian Standard 3958 to assist in protection.

In recent years some fire impacts have affected the rural living fringe. Effective management by
individual landholders is required to minimise the risks.

A Fire Management Plan will be required and the recommendations can be incorporated into
the subdivision design. The nisk factors will however be no different to the existing subdivisions.

Fire and Recommended Managemant

Fire Management « The change to fire risk is best sddressed through & Fire
Management Plan.
Recommendations s Compliance with Bush Fires Control Act 1954 (as amended)

and the Shire of Serpentine - Jarrahdale bylaws.
= Compllance with the Fire Risk Assessment and Fire
Management Plan is recommended.
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Land Capability - Geotechnical Assessmaent
Lol 791 Walker Read, Serpenling

LOCAL WATER MANAGEMENT STRATEGY

See the separate document that should be read in conjunction with the land capability
documentation.

The Local Water Management Strategy updated in October 2015 contains the engineering
design and calculations for on site stormwater management.
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FIGURES
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MANAGEMENT of IDENTIFIED CONSTRAINTS for LAND USE AND DEVELOPMENT

KEY

CONMSTRAINTS IDENTIFIED

GEOTECHNICAL and ENVIRONMENTAL MANAGEMENT

a
b

Soll parmaability Imitations
Foundation soundness

Polential stope instability

Frovide appropriate washe waloer digposal Systems.
expanding sub-snlls.
Organic subsois may need to be ramoved if present.

A5 2BT0 She Clazs P generatly applies to cut and fill
Provide eppropriale foundetion desigr,

Upslope cutoff drains recommendsed,

Lipslope water laading to be avaolded.

Trees to be retainad/plantad, Paslure cover ta be maintained

SlL.‘:EIJ :-Iupe'; thal ruﬁﬁ;r-le_ :.ai_gjl-l-ifmlrll
managamant

Steap siopas that will raguira significant managament to davalon.
The slopes are often associaled with @ lendscape fealure,

Fler pale: foundations May be mun: spproprialé Whan eut and fil
Larger lot sires recommended; = 1000 m

| Waler erosion risk

haintain soil cover of crops, pasture, trees or shrubs
Lise contour drains and agriculiural practices,
Slormwalter 1o be pontrofed.

Potential fiooding

Fubjoct 1o winter wel conditions or walor
logging risk in wet years.

| scil workability

Heguires sand pad Lo be sel suliicently (0.5m) above lighest known
watar laval ta minimlza capillary afacts.

Locate developments autzide areas of flacding. o
Altarnative waste waler lraatmeni systems likaly to ba requirad.
Cul off drains and olher dremeage ikely o be regquired.

Raise and or terrace waste waler disposal areas.,

Fill may be required for devalnpmants,

Floar elavalians ta have claarance abcva water risk levels.
Feduey slogk in winber.

Food drainage and cut off draing will intersect and diven suface
waler lrom upsiope. diving areas lowear down slope,

Remaowve or avaid rock, clay subscils ar ather restriclions.

Low maoisiure avaliability of s3oil

Managea ar raduca steck to ensura pastura covar through summer,
Rastrict claaring {o bullding anvalopes.

Lo nudrient retention abality

Altarnative wasta walter fraatmenl systems may be required.
Lesch drains may need to be inverted or semi-inverted, bunded by
natural sall or imparmaabla mambrane on downsiope sida.
Setback davalopmenls appropriate distancas fram watar
bodiesfewetlands.

Lse reficulated sewerage.

Feed stormwaler through delenticn basins and swale drains.
Manage nutrignt and fediliser applications and stock

Restrict clearing to building envelopes.

Restrict the densily of development,

Water poliution risk by overtand [ow

Retain suface water in basins, use swale and grass filters,
Manage stock and potentially polluting land usas.

Potentially low microbial purification

Allernative waste waler treatment systems required.
Correctly install waste water systems,

Water table <0.5 metras depth

e & & % a

Soils can be modified using fill, cutaff drains to comply with the
Government Country Sewerage Policy.

Use Fillrex or Ecamax, which can be installad whare the watar table
Is at 0.25 and 0.0 m below the surface.

Restricted rooling candilions

Water pollution risk by subsurface flow

Awoid rock, hardpan or other restrictions.

See (n) above.

Low topsoll ndrient retention

See (n) above,

Remnan vegetation

s|=|™|®|™

Wind erosion risk

|

Manage cr reduce stock, imigate and improve pasiure.
Maintaln vegetationsiubble caver thraugh summer.
Restrict clearing to building envelopes.

=

Reduced aase of axcavation

-8 ® @

Remove rock or avoid constrained areas.

Salinity risk

Provide drainage and reduce ponding.
Plant deep rooted species including deep rooted crops.

Wetland conservation

Exclude building envelopes and developments.
Frovide appropriate buffer distances.
Place conservalion covenants on wetlands and/or vegetation.

Potentlal for acid sulfate conditions

Minimise deep axcavations or bulk earhworks; usea fill,
Meutralise removed alfecled sails.
Minimise or exclude dewslering and lowering of groundwaler,

Restricted water avallability

e w e s @ |a W

Water may be restricted for some horticullure land uses

3|5

Semi-inveried leach drains

Leach dralns shauld be semi-inverted, bunded by natural sall ar
impermeable membrane on the downslope sidea.

Alternalive waste water treatment
systam required

LInsultable for conventional septic systems. Al lats will be required
lo use alternative waste water trealment systems (o comply with
Regulations, Paolicy and Department Guidelines.,
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APPENDIX 3

Letter by Department of Fire & Emergency Services



APPENDIX 3

. Government of Western Australia 5'_[_:_ l::':: §

| & Deparlment of Fire & Emergency Services
Cepritaid el Mn &
a0 . Daegiadp Banslian

Our Ref: DOOSGO
Your Ref: 81927

Helen Marula
Shire of Serpentine Jarrahdale
infof@sishire.wa.qov.au

Dear Helen,

LOT 791 NO 84 WALKER ROAD SERPENTINE - LOCAL STRUCTURE PLAN -
RESUBMISSION BMP V1.2

| refer to an email from Darrel Krammer of RUIC Fire Ply. Ltd. dated 16 February 2017
regarding the submission of a "Bushfire Management Plan" Version 1.2 submitted for the
above structure plan.

The Department of Fire and Emergency Services (DFES) provide the following comments with
regard lo Slate Planning Policy 3.7 Planning in Bushfire Prone Areas (SPP 3.7) and the
Guidelines for Planning in Bushfire Prone Areas (Guidelines):

Emergency Access Ways (EAW) provide access to emergency vehicles and fire appliance
traffic in addition to allowing Iwo-wheeled drive vehicles for domestic access/egress. In order
for DFES to provide a successful service to the communily, we require access lo properties in
an efficient manner and have sufficient room to manoeuvre and operate appliances and
emergency vehicles within the proximity of the emergency. The BMP currently shows gates on
individual property lines and doesn't confirm if these portions of land will be ceded which
defeats the purpose of requiring an EAW along the northern and southern boundaries of the
structure plan. Whilst il is acknowledged that these procedural and operational details can be
confirmed at subsequent stages of the planning process (subdivision and development) we
request that the depiction of gates be removed from the relevant figures within the BMP,

Noltwithstanding the above, DFES advises thal the proponent has adequalely identified issues
arising from the bushfire hazard level assessment and considered how compliance with the
bushfire protection criteria can be achieved within the submitted Bushfire Management Plan.
Should you require further information, please contact me on telephone number 9482 1761.
Yours sincerely
V/
¥ f‘lll :.'!11_- .'fhl

Sandeep Shankar
LAND USE PLANNING OFFICER

16 March 2017

DFES Advisory Services | 20 Soulhport Strest, West Leadendlle WA 8007
Tel (08) 3482 1764 | Fax (08) 0395 0384 | govicefbdles wia.gov.iy | voww dies wa.gov.au
ADM 30 563 851 304
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Bushfire Management Plan
Version 1.4



Bushfire management plan/Statement addressing
the Bushfire Protection Criteria coversheet

Site odoiress: Lot 781 Walker Rd, Sarpantine
stevist:  Yes [y]  No []
Dale of sile visil (if applicable): Day | 28th Monlh | April Yeor (2017

Eeport author: | Damel Krammer (Gred Cerl Bushiire Prolecton) / Enke Dawson (Gred Dip Bushing Prolection)

WA BPAD accredilation level (please circle):
Mot accredited I:I Level | BAL assessor D Level 2 practitioner D Level 3 practitioner
If accredited please provide the following.

BPAD accredilalion number: | 36371 Accredilalion expiry: Monlth | august Yer (2018

Bushfire management plan version number: 14
Bushfire management plon date: Day | 02nd Month | MNovember Year (2017

Client/business naome: GE & JR Squire

No
Has the BAL been calculated by a method other than method 1 as outiined In AS395%
(tick no if A53959 method 1 has been used to calculate the BAL)?

Have any of the bushfire protection criteria elements been addressed through the use of a
performance principle (lick no if only acceptlable solutions have been used to address all of the
bushfire protection criteria elements)?

Is the proposal any of the following (see 500 3.7 for delinilions)?

Unavoidable development (in BAL-40 or BAL-FZ)

Strategic planning proposal (including rezoning applications) /

Minor development (In BAL-40 or BAL-FI)

Vulnerable land-use

v
v
High risk land-use v
v

Mone of the above I:I

Note: Onlyif one [or more) of the above answers in the tables is yes should the decision maker [e.q. local government
or the WAPC) refer the proposal to DFES for comment.

Why has it been given one of the above listed classifications |L.g. Considered vulnerable land-use as the
developmen! is lor cocommodalion of the elderdy, elc.)?

Repart has bean updated to include commeants from DPLH, No bushifire modelling, performance solutions or other bushfire profection strateqies
have been modified since DFES referral. Building envelopes have been repositioned to minimize vegetation removal, this action has not increased
lhe BAL raling on any 1ol lo >BAL-29,

The: information provided within this bushfire managemenlt plan o The best of my knowledge s rue and comech:

signature of report author e T Date |02M172017



BUSHFIRE MANAGEMENT PLAN

Subdivision Application

CONSULTANCY

Lot 791 Walker Rd, Serpentine

Version: 1.4 Refoerence: 5273 November 2017
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BUSHFIRE MANAGEMENT PLAN ()RUIC

Lot /71 Walker Rd, Serpentine

Project Number: 5273

Project Name: Lot 791 Walker Rd, Serpentine

Avuthor: Darrel Krammer, Grad Cerl Bushlire Proleclion, BPAD33412, Level 2
Approved by: Erika Dawson, Grad Dip Bushfire Protection, BPAD3/341, Level 3
Version: 1.4

Date of issue: 02nd November 2017

Q " p_g/w;c-f#ﬂ_

Author: Approved by:
Date: 02/11/2017 Date: 02/11/2017

In the signing the above, the author declares that this Bushfire Management Plan meets the
requirements of State Planning Policy 3.7, This report supersedes all previous Bushfire Management Plans
for Ihe sile.

RUIC Fire PERTH | BUSSELTON | MARGARET RIVER Page | 2
T: 1300 797 &7 Fr odmin@ruic.net.ou



BUSHFIRE MANAGEMENT PLAN ( RUIC
Lot /71 Walker Rd, Serpentine FIRE

DISCLAIMER AND LIMITATION

This repaorl is prepared solely for GE & JR Squire (the 'proponent’) and any [ulure landowners of The
subject lot{s)and s not for the benefit of any other person and may not be relied upon by any other
person.

The mitigation strategies contained in this Bushfire Management Plan are considered to be prudent
minimum standards only, based on the writer's experience as well as standards prescribed by relevant
authorities. [t is expressly stated that RUIC Fire and the writer do not guarantee that if such standards
are: complied with or if a property owner exercises prudence, that a buillding or property will not be
damaged or that lives will not be lost in a bush fire.

Fire is an exiremely unprediclable lorce of nalure. Changing climalic faclors (whelher prediclable or
otherwise) either before or at the time of a fire can also significantly affect the nature of a fire and in a
bushfire prone area it is not possible to completely guard against bushfire.

Further, the growlh, plonting or removal of vegelalion; poor maintenance of any fire prevention
measures, addition of structures not included in this report; or other activity can and will change the
bushfire threat to all properties detailed in the report. turther, the achievement of the level of
implementation of fire precautions will depend on the actions of the landowner or occupiers of the
land, over which RUIC Fire has no conlrol. If the proponent becomes concemed aboul changing faclors
Ihen a new Fre Risk Managemen! Plan should be requesied.

To the maximum extent permitted by the law, RUIC Fire, its employees, officers, agents and the writer
("RUIC Fire") excludes all liability whalsoever lor:

1. claim, damage, loss or injury fo any property and any person caused by fire or as a result of fire
or indeed howsoever caused;

2. ermors or omissions in this report except where grossly negligent; and

Ihe proponenl expressly acknowledges thal they have been maode aware of this exclusion and [hal
such exclusion of liabilily is reasonable in all the circumstances,

If despite the provisions of the above disclaimer EUIC Fire is found liable then RUIC Fire limits its liakility to
Ihe lesser of the maximum exlenl permilled by the low and the proceeds poid oul by RUIC Fire's
professional or public abilily insurance following the making of a successiul claim against such insurer.

RUIC Fire accepts no iability or responsibility whatsoever for or in respect of any use or reliance upon this
reporl and ils supporling malerial by any Third parly.

This report is valid for a period of three vears only from the date of its issue. All BAL ratings identified in
Ihis report are indicalive and are required o be vernilied al The lime of construchion ol individual buildings
to ensure appropriate setbacks identified in the proposed development have been achieved.

RUIC Fire is a trading name of
Rural Fire: Risk Consultancy Pty Ltd

ABN: 48 151 451 713

RUIC Fire PERTH | BUSSELTON | MARGARET RIVER Page | 3
T: 1300 797 &7 Fr odmin@ruic.net.ou



BUSHFIRE MANAGEMENT PLAN ()RU]C

Lot /71 Walker Rd, Serpentine
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BUSHFIRE MANAGEMENT PLAN ( RUIC
Lot /71 Walker Rd, Serpentine FIRE

1.0 Infroduction

1.1 Subject Site

The: site the subject of this Bushfire Management Plan (BMP) s Lot 721 Walker Rd, Serpentine. The site is
localed within The municipalily of The Shire of Serpenlineg Jarahdale. Fgure 1 Allusirales the subjec! sile
and its immediate surounds.

The site is identified as being Bushfire Prone on the State Bushfire Prone Maps.

The proponent has nol idenliied any relevan! environmental considerations (wellands, foreshores, Bush
Forever sites, remnant vegetation, threatened species, ecological communities, nature reserves or
coaslal resaerves) wilhin the silte or being affecled by the developmenl.

1.2 Development Descripfion

Ihe development involves the subdivision of Lot /91 into 34 residential lots and one drainage lot (the
development), with residential lots ranging in size from 4,000msqg to 9,315msq as shown in Figure: 1B.

The exisling dwelling and shed will be relained wilhin proposed lol 29, the exsling dwelling wilhin Lol |
will be relained, and The exisling shed wilhin proposed Lol 30 will be demolished for The subdivision of
the lof.

Access to the development will be from Walker Road and Windmill Ave until future development within
lots north of the development provide further access amangements. The broader area conlexl of the
subrdivision is illustrated in Figure 1C.

1.3 Previous Bushfire Assessments

A previous Bushfire Management Plan (RUIC Fre, V1.3, March 201/) was endorsed by DFES for the
proposed structure plan application. This BMP has been updated to address comments from the
Department of Planning, Lands and Heritage (DPLH) dated 04th October 2017.

RUIC Fire PERTH | BUSSELTON | MARGARET RIVER Page | 5
T: 1300 797 &7 Fr odmin@ruic.net.ou



BUSHFIRE MANAGEMENT PLAN
Lot /21 Walker Rd, Serpentine
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Figure |A: Site Overview
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BUSHFIRE MANAGEMENT PLAN
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BUSHFIRE MANAGEMENT PLAN
Lot 771 Walker Rd, Serpentine
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CONTEXT AND SITE ANALYSIS - STRUCTURE PLAN
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Figure 1C: Broader Area Confext
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BUSHFIRE MANAGEMENT PLAN ( RUIC
Lot 791 Walker Rd, Serpentine FIRE

2.0 Spatial consideration of bushfire threat
2.1 Bushfire Fuels and Potential Bushfire Impact

The location and extent of AS 3959 vegetation structures, including clause 2.2 3.2 low threat exclusions,
within 100m of the site are mapped in Figures 2A - 2F, and illustrated in the associated Photos. Bushfire
fuel loads are idenlified as consisten! wilth A5 3959 Table B2 for radianl heal llux modeling purposes. All

bushfire structures and fuel loads are assessed in their mature states (including revegetation and
rehabilitation areas) unless otherwise identified.

Pholo localion and directlion informalion is shown on Figure 2A.

. rsaavi AOPALY Y w PR Sag ] IF.ATAET'S

11%, WhETT L EATLA w580 1M degliTi 115, TR

Bl
I

FPhoto 1: Plol 1 Class C Shrub (background) FPhoto 2: Plot 2 Class G Grassland

b i E -
ik 18-

Photo 3: Plot 3 Class G Grassland [Open Photo 4: Plot 3 Class G Grassland (Open

Woadland) Woodland)
RUIC Fire PERTH | BUSSELTON | MARGARET RIVER Pape | 7

T: 1300 797 &07  F: odmin@ruic.net.ou



BUSHFIRE MANAGEMENT PLAN ( RUIC
Lot /71 Walker Rd, Serpentine FIRE
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Photo 3: Flot 4 Low Threat Exclusions 2.2.3.2
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Photo 9: Plot 6 Low Threat Exclusions 2.2.3.2 Photo 10: Piot & Low Threat Cxclusions 2.2.3.2
(e)&(1) (e)&{1)
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BUSHFIRE MANAGEMENT PLAN ( RUIC
Lot /71 Walker Rd, Serpentine FIRE
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Fhoto 12: Plot 7 Class G Grassiand

* Wl iR

Photo 13: Plot 8 Class B Woodland right side) ~ Photo 14: Plot 9 Low lhreat Exclusions 2.2.3.2
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Fhoto 15: Plot @ low Threat Fxclusions 2.2.3.2 Fhoto 16: Plot 2 Llow Threat Fxclusions 2.2.3.2
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BUSHFIRE MANAGEMENT PLAN
Lot /71 Walker Rd, Serpentine
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FPhoto 16a: Plot 9 Low Threat Exclusions 2.2.3.2
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FPhota 17: Flal 10 Class B Woodland
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Fhoto 19: Plot 12 Class B Woodland
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Fhoto 20: Plot 13 Class G Grasstand
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BUSHFIRE MANAGEMENT PLAN ()RUIC

Lot /71 Walker Rd, Serpentine

f

&

Fhoto 21: Plot 14 Class B Woodland Fhoto 22: Plot 14 Class B Woodland

The following lable oullines Ihe worsl case BAL lor each of the Plols based separalion dislance o the
external site development boundary.

Table 2A: Maximurn Existing BAL raling That applies lo the sile

Vegetation Classification Effective Slope Separation(m) BAL Rating
1 Class C Shrubland Flat/Upslope A5m BAL-12.5
2 Class G Grassland Fal/Upslope Om BAL-FZ
Open Woodland (assessed as Class ;
3 G Grosdond) Flat/Upslope Om BAL-FZ
4 Excluded AS3959-2009 2.2.3.2 (e) & (f) A NS A NfA
Open Woodland (assessed as Class
] Flat/Upslope 3 BAL-F7
: G Grassland) SR s ‘i
& Excluded AS3959-2009 2.2.3.2 (e) & (f) A NS A NfA
7 Class G Grassland FatfUpslope 3m BAL-F7
& Class B Woodland FlatfUpslope 55m BAL-12.5
9 Excluded AS3959-2002 2.2.3.2 (e) & (f) MSA NS A MfA
10 Class B Woodland Fal/Upslope S0m BAL-12.5
Open Woodland (ossessed as Class
11 Flat/Upsl 3 BAL-FZ
G Grassland) B S "'
12 Class B Woodland Hal/Upslope 3m BAL-FZ
13 Class G Grassland Flat/Upslope 3m BAL-FZ
14 Class B Woodland Fal/Upslope 42m BAL-12.5
RUIC Fire PERTH | BUSSELTON | MARGARET RIVER Pope | 13

T: 1300 797 &07  F: odmin@ruic.net.ou



BUSHFIRE MANAGEMENT PLAN ( RUIC
Lot 791 Walker Rd, Serpentine FIRE

Potential bushfire impact analysis was underaken in accordance with AS 3959 Methodology 1 to
determine the potential worst case scenario radiant heat impact on the proposed lot boundaries for
each of the lots in the proposed subdivision. In accordance with SPP 3.7, a BAL Contour Map has been
prepared to illustrate the potential radiant heat impacts and associated BAL ratings for the assessment
araa aller Ihe development is compleled (see Figure 2A).

In accordance wilth the Shire of Serpenline Jarahdales' 2017/18 Frebreak Nolice and Fuel Load
Reduclion Nolice (Oclober 2017), Appendix A, each lol s 1o meel lhe [ollowing requirements ol
Sections 1, 2 ar 7:

1. All areas of land 4047m2 (one acre) or less
Requirement (a)

s Al grasses and flammable materials are to be maintained below 25mm in height by mowing
or slashing or other means.

o Al trees, bushes, shrubs are to be immed back over driveways and access ways to all
buildings to four (4) metres wide with a clear vertical axis of not less than five (5) metres over
it to afford access for emergency services to all structures and points of the property or
provide firebreaks as per calegory 2.

Fuel Hazard Reduction (b)
«  Remove fuels as per 1{a).
«  Manage and maintain hazard separation zones
Dwellings, Out Buildings (c)
*  Maintain 20m asset profection zones adjacent to all buildings and outbuildings.
o [nim back all overhanging Irees lrom buildings.

Duration: Compliance required on or before 30th November and maintained up to and including
the 31st May each and every year.

2. All areas of land greater than 4047m2 (one acre)
Requirement (o)

¢ Install rafficable, bare mineral earth firebreaks clear of all lammable malenal o a rminirmam
of three (3] mefres wide immediately inside all external boundaries and immediately
surrounding all agricultural buildings. sheds or groups of buildings sifuated on the land.

« All overhanging branches, frees and limbs are to be fimmed back four (4) metres wide with
a clear vertical axis of not less than five [5) mefres over the firebreak area. This includes
driveways and access to all buildings on the land.

« [he maximum permissible width of a firebreak is five {5) metres unless otherwise approved in
wriling by Council or ils duly aulthonsed officer.
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s  Any development is to be sited not less than four (4] installation and maintenance of the
firebreak area unless otherwise approved in writing by Council.

Fuel Hazard Reduction (b)

o Keep grasses short.

s  Manage and maintain hazard separation zones

Dwellings, Out Buildings (c)

¢ Maintain 20m Asset Protection rones adjocent to all buildings and outbuildings or in
accordance with land category /.

« [rim back all overhanging frees from buildings.

Duration: Compliance required on or before 30th November and maintained up to and including
the 31st May each and every year.

7. Does your property have a Bushfire or Emergency Management Plan?
Requirement (a)

o Al properties with a bushfire management, emergency management plan or an approved
Bushfire Aftack level [(BAL) assessment approved as part of a Town Planning Scheme,
subdivision approval, development approval or building permit for an individual or group of
properties shall comply with the plan in its enfirety.

« A bushfire management plan's requirements are in addition to the requirements of this
nofice.

PENALTY: 55000.
Fuel Hazard Reduction (b)

* In accordance with your Bushfire Management/Emergency Management Plan and/for
Bushiire Atfack Level assessment and this Firebreak Notice.,

Dwellings. Out Buildings (c)

¢ » In accordance with your Bushfire Management/Fmergency Management Plan and/or
Bushfire Attack Level assessment and this Firebreak Notice.

Duration: Compliance is required throughout the year, each and every year.

Iheretore, in accordance with Section / of the Frebreak Notfice and Fuel Load Reduction Notice, this
BMP requires thal the enlirety of each lol is o have grassland maintained al <25mm, (o be considered
low Threal and excludable from BAL assessmen! in accordance with AS3959-2009 Clause 2.2.3.2 (7). In
order to balance environmental and biodiversity protection, trees are to be retained as far as is
practicable, whilst meeting the requirements of AZ.1 Asset Protection Zones [AP{), whereby trees are to
be retained to ensure a canopy separation at maturity >15% and at least 5m between the canopies.
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Whilst the: building envelopes have been located to minimise free removal, prior to future development
within Lots 27 to 34, the landowners shall obtain an arborist report to recognise frees for retention, and
to guide the establishment of the APZ with consideration for the environmental values of the flora.

The proposed subdivision would ensure that the specific location and separation distance from the
classified vegetation threat ensures that the radiant heat impact on the building envelope boundaries
doss nol exceed 29kW/m?, therelore being consislent with A2.1 of Ihe Guidelines for Planning in Bushire
Frone Areas (Guidelines).

Figure 2A oullines |he maximum BAL applicable 1o each lol boundary posl developmenl!. The worsl
case BAL for any proposed building envelope is BAL-27. This achieves the requirement of Al.l of the
Guidelines.

2.2 Bushfire Hazard Issues

From Ihe BAL Conlour Map, The lollowing bushiire hazard issues have been idenlilied.

« The building envelopes located within the following lots are subject to a radiant heat impact not
exceeding BAL-29 equivalent; Lots 1, 11, 12, 17 to 19, 24 and 32 to 34. The remainder of the lots
have lhe building envelopes localed within BAL-LOW areaq.

+ [he site boundaries have a radiant heat impact greater than 29 kW/m? [applicable 1o the
exlemal lol boundaries) because of bushiire Ihreals localed exlemal o and within the sile.

¢ Fulure habilable building developmenl is lo be in areas with BAL-22 or lower BAL ralings.

¢« Fulure residential Class 1, 2, 3 and associated Class 10a buildings will be required 1o comply with
the construction requirements of AS 325%9-200% (where applicable) and will be subject to relevant
bushfire related planning conditions.

« Non-habitable development such as roads, low threat gardens, parking etc. may be located
within BAL-40 and BAL-I{ areas.

« The BAL Contour map within this BMP is considered to be indicative only. A future BAL Contour
Map is to be produced at the completion of civil works and final BAL ratings are to be contimed
post subdivision works, being prior to the building permit for any construction of any habitable
buildings. Altematively, a BAL assessment may be caried out for each individual lot.

s Any future landscaping or revegetation works proposed within the lots is to be designed so as
not to increase the bushfire threat above BAL-29.

« As g condition tor tuture Development Approval within individual Lots 26 to 34, landowners are
required lo oblain an arborist report 1o recognise trees for relenfion, and lo guide the
eslablishmen! of the AP with consideralion for the environmenlal values of the flora. Full
landscape clearing of existing native vegetation is not permitted within lots with a total arca
22047/ m2.

« A Landscape and Vegetation Management Flan is required as a condition of subdivision to
recognise exisling vegelalion lo be relaned, shreel Iree planting, landscaping of drainage
reserve and revegelalion of all lols.

¢ A Revegelalion Managemeni Plan is required as a condilion of subdivision lo guide appropriale
revegetation regarding bushfire sk management. This BMP will require updating at the
subdivision stage of planning to account for landscaping and revegetation.

These issues are addressed in Section 4 of this report.
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Figure 2C: BAL Contour Map (North Last)
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3.0 Proposal compliance and justification
3.1 State Planning Policy 3.7 - Planning in Bushfire Prone Areas (SPP 3.7)

SPP3.7 applies to all subdivision applications in designated bushfire prone areas.
3.1.1 Objectives

Policy Measure 5 conlains |he objeclives of SPP3.7. The [ollowing demonsirales how the proposed
developmenl meels each ol Ihe objeclives.

Objective 1:  Avoid increasing the threat of bushfire to people, propery. and infrastructure. The
preservation of life and management of bushfire impact is paramount.

Development Response

Objeclive 1 is salislied lhrough the complionce of the proposed developmen! wilh all required Policy
Principles as detailed below and all GPBPA Performance Principles as detailed in Section 4 of this report.

Objective 2: Reduce vulnerability to bushfire through the identification and consideration of
bushfire risks in decision-making at all stages of the planning and development
process.

Development Response

Objective 2 is satisfied through the appropriate identification and assessment of all relevant bushfire
harards as detailed in Section 2 of this report, specifically the BAL Contour Mapping.

Objective 3: Ensure that higher order shrategic planning documents, strategic planning
proposals, subdivision and development applications take into account bushfire
protection requirements and include specified bushfire protection measures.

Development Response

Objective 3 is safisfied through the compliance of the proposed development with all required Policy
Principles as detailed below and all GPBPA Performance Principles as detailed in Section 4 of this report.

Objective 4: Achleve an appropriate balance between bushfire risk management medsures
and, biodiversity conservation values, environmental protection and bicdiversity
management and landscape amenity, with consideration of the pofential
impacts of climate change.

Development Response

Objective 4 is satisfied through the appropriate consideration of all biodiversity and environmental
assels as delailed in Seclion 1 of this reporl in the developmenl of bushfire relaled risk miligalion
stralegies delailed in Seclion 4 of this reporl.

3.1.2 Policy Megsures
3.1.2.1 Subdvision Applicatons

Policy Measure 6.2 requires thal subdivision applicalions wilhin designaled bushiire prone areas and
thal have a BAL above BAL-LOW are lo comply wilh Policy Measure 6.4,

3.1.22 Infarmnalion to Accompany Subdivision Applications

Policy Measure 4.4 applies to subdivision applications. It requires certain information to be provided
with such applications. The following outlines where the required information has been provided.
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Table 3A: Compliance of the proposed development with the Palicy Measures of SPP 3.7
palicy Description Development Response
Measure P P P
a A BAL Contour Map to determine the Figures 2A-2F provide the BAL Confour

indicative acceptable BAL ratings across Map.
the subject site, in accordance with the
Guidelines. BAL Conlour Maps should be
prepared by an accrediled Bushlire
Planning Practitioner

b The identification of any bushfire hazard Seclion 2.2 addresses lhe bushfire hazard
issues arising from The BAL Conlour Map; issues.

c An assessment agains! the bushiire Sectfion 4 provides an assessment of the
protection criteria requirements contained dE-‘VB|GpIT\BI‘I| uguinsl Ihe bushfire

within the Guidelines demonsirating
compliance within the boundary of the
subdivision sile.

protection criteria.

3.1.23 WVuinerable or High Risk Land Uses

Ihe proposed subdivision does not contain any vulnerable or high risk land uses.

3.1.24 Applications in BAL-40/BAL-FI Aveqs

On complelion of developmenl, Ihe developable building envelopes would nol be subjec! o BAL-40
or BAL-FZ as oullined in Seclion 2.1.

3.1.25 Advice of State/Relevant Authority/s for Emergency Services to be Sought
The proposed subdivision:

¢ Complies wilh the SPP3.7 Policy measures;

« Does not propose any additional/alternative measures;

e |s a Strategic Planning Proposal; and

¢  Doas nol conlain unavoidable development, vulnerable or high risk land uses,

Therefore, the advice of State/Relevant Authorities for Emergency Services is required to be sought for
this application.

3.1246 Advice of State/Relevant Agencies/Authorities for Environmental Protection o be Sought
The proposad subdivision:

« |5 not known to propose clearing of vegetation within environmentally sensitive areas
protected under State or Federal legislation;

e |5 not known to propose clearing of locally significant native vegetation; and
¢ [oeas nol abul vegelaled land managed by thal authorily.

Iherefore, the advice of State/Relevant Agencies/Authorities for Environmental Protection is not
required to be sought for this application.
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3.2 Guidelines for Planning in Bushfire Prone Areas V1.2 (Guidelines)

The Guidelines apply to subdivision applications located within designated bushfire prone arcas. The
Guidelines provide supporting informaltion for implementalion of SPP3.7. Specilically, they provide the
Bushiire Proleclion Crileria lo be address Tor all applicalions,

Ihis report has also been developed in order to comply with the requirements of all referenced and
applicable documents. Mo non-compliances have been identified.
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4.0 Bushfire Risk Management Measures

The bush fire risk mitigation strategies detailed in this report are designed to comply with the Bushfire
Protection Criteria detailed in Guidelines for Planning in Bushfire Prone Arceas Version 1.2 (the Guidelines)
Appendix 4 (WAFPC, 201/b).

i. The notation (P3) refers to Perdformance Principle 3 of the Guidelines Appendix 4.
i. The notation (A3.1) refers to Acceplable Solution 3.1 of the Guidelines Appendix 4.
iii. The notation (F3.1) refers to Explanatory Note 3.1 of the Guidelines Appendix 4.

iv. Where discrepancy occurs belween 3lale and Local bushfire planning provisions the higher
standard of miligalion has been selecled.

4.1 Element 1 - Location

Intent: lo ensure that strategic planning proposals, subdivision and development applications are
located in areas with the least possible risk of bushfire to facilitate the protection of people, property
and infrastructure.

Performance Principle (P1): The strategic planning proposal, subdivision and development
application is located in an area where the bushfire hazard assessment is or will, on completion,
be moderate or low, ar a BAL-29 or below, and the risk can be managed. For unavoidable
developmen! in areas where BAL-40 or BAL-FI applies, demonsiraling thal he nsk con be
managed lo the salisfaction of lhe Deparlmenl of Fire and Emergency Services and the
decision-maker.

The following fable ocullines the Accepfable Solutions [AS) that are relevant to the proposal; identifies where a
Performance Solufion (5] has been used insfead of an AS; and states, where applicable, the reason why the ASis
nat relevant to the proposal.

solution AS PS | N/A | Comment
Al.l Development location & O O

Acceptable Solution Al.1 Development location

The strategic planning proposal, subdivision and development application is located in an area
thal is or will, on complelion, be subject 1o either a moderale or low bushlire hazard level, or
BAL-29 or below.

Development Response/Recommendations

As illustrated in Figures 2A-2F, the subdivision would ensure all future habitable buidings are, upon
completion of development, able to be located in an area subject to BAL-29 or lower.

Ihe entirety of each lot is to maintain grassland to <25mm and have treed areas comply with the
requirements of AZ2.| Asset Profection Zone,

4.2 Element 2 - Siting and design of Development

Intent: To ensure that the siting of development minimises the level of bushfire impact.

Perdormance Principle (P2): The siting and design of the strategic planning proposal,
subdivision or developmenl applicalion, including roads, palhs and londscaping, s appropriale
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ta the level of bushfire: threat that applies to the site. That it minimises the bushiire risk to people,

property and infrastructure, including compliance with AS 3959 if appropriate.

The following table outlines the Acceptable Solutions [AS) that are relevant to the proposal: identifics where a
Performance Solufion (F5) has been used instead of an AL and states, where applicable, the reasan why the AS s
nol relevani lo the proposal.

Solution

AZ2.1 Asset Protection lone

AS | PS | N/JA | Comment
& m| O

Acceptable Solution A2.1 Asset Protection Zone (API)

Every building is sumounded by an Asset Protection lone (APZ), depicted on submitted plans,
which meets the following requirements:

a. Width: Measured from any external wall or supporting post or column of the proposed building,

and of

sufficien! size lo ensure the polential radianl heal impacl of a fire does nol exceed

29kW/m? [BAL-29) in all circumstances.

b. Location: the AF{ should be contained solely within the boundaries of the lot on which a building
is sifualed, excepl in instlances where the neighbouring lol or lots will be managed in a low-fuel
state on an ongoing basis, in perpetuity (see explanatory notes).

. Management: the APZ is managed in accordance with the requirements of ‘Slandards for Asse!
Protection fones' (below):

o

Fences: within the AP{ are constructed from non-combustible materials (e.q. iron, brick,
limestone, metal post and wire). It is recommended that solid ar slatted non-combustible

perimeter fences are used.

Objects: wilhin 10 melres ol a building, combuslible objects must nol be localed close
to the vulnerable parts of the building i.e. windows and doors.

Fine Fuel load: combuslible dead vegelalion maller less than 6 milimelres in Ihickness
reduced to and maintained at an average of two tonnes per hectare.

Trees (> 5 metres In helght): trunks at maturity should be a minimum distance of 6 metres
from all elevations of the building, branches al maturity should nol touch or overhang
the building, lower branches should be removed fo a height of 2 metfres above the
ground and or surface vegelalion, canopy cover should be less than 15% wilh lree
canopies at maturity well spread to at least 5 metres apart as to not form a continuous
canopy.

Figure 14: Tree canopy cover — ranging from 15 to 70 par cent al matusity

" |®
e _°
L
~ .
. ' .':'
ee® -
15%

Source: The Guidelines [WAPC, 2017}

Shrubs (0.5 mefres to 5 meires in height): should nol be locoled under lrees or wilhin 3
metres of buildings, should not be planted in clumps greater than Smzin area, clumps of
shrubs should be separaled from each olher and any exposed window or door by al
least 10 metres. Shrubs greater than 5 metres in height are to be treated as frees.

RUIC Fire PCRTH
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o Ground covers (<0.5 metres in height): can be planted under frees but must be properly
maintained to remove dead plant material and any parts within 2 metres of a structure,
bul 3 melres from windows or doors i grealer than 100 milimelres in heighl. Ground
covers greater than 0.5 metres in height are to be treated as shrubs.

o Grass: should be managed o mainlain a heighl of 100 millimelres or less,

Explanatory Notes:

An AFPT is an areq surounding a building that is managed fo reduce the bushfire harard fo an
acceptable level. The width of the required APZ varies with slope and vegetation. The APZ should at a
minimum be of sufficient size to ensure the potential radiant heat impact of a fire does not exceed
29kW/im? (BAL-29). It should be lot specific. Haorard separation in the form of using subdivision design
elements [refer to F?) or excluded and low threaf vegetation adjacent fo the loft may be used to reduce
fhe dimensions of the APZ within the lot.

The AF? includes a defendable space which is an area adjoining the asset within which firefighting
operafions can be underfaken to defend the structure. Vegetation within the defendable space should
be kept at an absolute minimurm and the area should be free from combustible items and obsiructions.
The widlh of the defendable space is dependent on the space which is available on the properly, bul
as a minimum should be 3 mefres.

The API should be confained solely within the boundaries of the lol on which the building is sifualed,
excepl ininstances where the neighbouring lol or lols will be managed in a low-fuel slale on an ongoing
basis, in perpetuity. The AP7 may include public roads, waterways, footpaths, buildings, rocky outcrops,
golf courses, maintained parkland as well as cultivated gardens in an wurban context, but does not
include grassland or vegetation on a neighbouring rural lof, farmiland, wetland reserves and
unmanaged public reserves.

Development Response/Recommendations

In accordance with Section 7 of the Firebreak Notice and Fuel Load Reduction Notice, this BMP requires
that the entirety of each lot is to have grassland maintained at <25mm, to be considered low threat
and excludable from BAL assessment in accordance with AS3957-200% Clause 2.2.3.2 [f).

In order to balance environmental and biodiversity protection, trees are to be retained as tar as is
practicable, whilst meeting the requirements of AZ.1 Asset Protection Zones [APL), whereby trees are fo
be relained o ensure a canopy separalion al malurly =15% and al leas! 5m belween the canopies.

Figures 2A — 2E oulline the maximum BAL raling applicable lo each building envelope boundary posl
development. The worst case BAL for the development is BAL-19. Therefore, it can be seen that each of
the proposed building envelopes are subject to less than the maximum radiant heat impact of 22kW/m*,
consistenf with A2.1 of the Guidelines.

i. APTs to be implemented as a condition of subdivision, in accordance with Figure 4A.

ii. It is the responsibility of the developer to ensure the APZ standard is established.

iii. Il is the responsibility of The individual property owner lo ensure the AP slandord conlinues o be
achieved post completion of the construction.
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4.3 Eement3 - Vehicular Access

Intent: To ensure that the vehicular access serving a subdivision/ development is safe in the event of a
bush fire occuming.

Perdormance Principle (P3): The infemal layout, design and construction of public and private
vehicular access in the subdivision/development allows emergency and other vehicles to move
through il easily and salely al all limes.

The following oullines |he Acceptlable Solulions thal are relevan! lo the proposal, identifies where a
Performance Solution has been utilised instead of an Acceptable Solution, and where the Acceptable
Solution is not relevant to the proposal and why.

Solution AS | PS5 | N/JA | Comment

AJ.l1 Two Access Routes = o ]

A3.2 Public Road B | O O

A33 Culde-sacs (including dead-end road) | = O | Temporary and permanent cul-
de-sacs proposed

A34 Batle-axe | - =

A5 Private Driveway longer than 50 mefres 3] O O

A3 6 Emergency Access Way ] a O

A3.7 Fre Service Access Routes = a HE | Dual purpose FAW/FSARs
proposed

A38 Firebreak width = a O

Acceptable Solutfion A3.1 Two access routes

Two different vehicular access routes are provided, both of which connect to the public road
nelwork, provide safe access and egress 1o lwo differen! deslinalions and are available 1o all
residents/the public at all times and under all weather conditions.

Development Response/Recommendations

The site connects directly to Walker Rd to the west and Windmill Ave to the south of the site, both
connecting to the wider public road network [FHgure 4C). The greater public road network provides
access to at least two directions, able to be used by all vehicles in all weather conditions. Once the
surounding lofs to the north of the site are developed, the proposed subdivision will have additional
road conneclions.

The site is constrained in that it is the first area to be developed as part of the LSP which connects directly
lo Walker Rd and Windmill Ave. No access o Ihe easl, rom this developmenl, is possible due 1o The
exisling urban/rural iving developmenl, or north due o undeveloped lols. Every lol s able lo access
Walker Bd and Windmill Ave via the main internal road network or via the temporary dual purpose
emergency access ways (EAW)/fire service access routes (FSAR) along the north and south boundary's
of the development.

As depicled on lhe Conlex] Plan (Figure 1C), Ihe land lo the south has already been subdivided inlo
Rural Living B lots. Windmill Ave to the south is a public gazetted road reserve right up to the southemn
boundary of Lot /71, and the road connection will be made as part of the proposed subdivision.

A temporary EAW will be provided parallel to the northern, and a permanent LAW along the southemn,
lot boundary's, providing access from Walker Rd fo the temporary turnaround adjacent to Lots 11 and
12, and connecting to the proposed cul-de-sac within the centre of the development through Lot 27.
Therefore the development meets the requirements of A3 1.
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Acceptable Solution A3.2 Public roads

A public road is to meet the requirements in Table 4A, Column 1.

[able 4A: Vehicular access technical requirements

1 2 3 4 5
Technical Public road Cul-de-sac Private Emergency Fire service
Requirement driveway access way access
routes
Minimum frafficable
surface (m)
Horizontal clearance & & 3 & &
(m)
Verical clearance 4 NSA 4.5 4.5 4.5
(m)
Maoxdimum grade lin 10 lin 10 lin 10 1in 10 lin 10
over <50m
Minimum weight 15 15 15 15 15
capacily (1)
Maximum crossfall lin33 1in 33 1in33 1in33 1in 33
Curves minimum B.5 B.5 B.5 8.5 8.5
inner radius (m)

Development Response/Recommendations

Public roads within the development will be constructed to meet the standards within Table 4A, column
I, thereby meeting the requirements of A3.2

Implementation

i. Public roads are 1o be conslrucled prior 1o subdivision clearance.

ii. It is the: responsibility of the developer to ensure that public roads are constructed to the
applicable standard.

iii, Il is The responsibilily of The local government 1o ensure public roads are mainiained lo lhe
applicable standard atter completion of the construction.

Acceptable Solution A3.3 Cul-de-sac (including a dead-end road)

A culde-sac and/or a dead end road should be avoided in bushfire prone areas. Where no
altemafive exists (i.e. the lot layout already exists and/or will need to be demonsirated by the
proponent), the following requirements are fo be achieved:

a. Requirements in lable 4A, Column 2;

. Maximum lenglh: 200 melres (il public emergency access is provided belwesen cul-de-
sac heads maximum length can be increased to 400 metres provided no more than
eighl lols are serviced and lhe emergency access way s no more tThan 600 melres); and

c; Turn-around area requirements, including a minimum 17.5 metre diameter head.
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17.5 m diameter

Maximum length 200 m

Figure 40: Cul-de-sac standards

Development Response/Recommendations
One temporary cul-de-sac and one permanent cul-de-sac are proposed for the development.

The temporary cul-de-sac wil be removed and the road network connected to proposed road
connections through future development in the northern adjoining lots. The temporary cul-de-sac will
be directly connected via a dual purpose EAW/FSAR along the northerm boundary of all lots, through to
Walker Rd (approx. 470m). The temporary cul-de-sac s approxdmately 20m and services two (2) lots.

Additionally, temporary signage shall be placed at the intersection of the roads to indicate that the
narthem public read partion is a no through road and for local fraffic only.

The permanent cul-de-sac is approximately 1750m long and services seven (7) lots. A portion of the
proposed cul-de-sac is located within a BAL-12.5 area by anly approximately 20m and the direction of
travel of the cul-de-sac moves all vehicles o the north into BAL-LOW areas. All lots within the subdivision
are o be maintained as low threal, therefore access s via areas of no bushfire threal. This s nol
considered to be prohibitive of developmenit.

The permanent cul-de-sac is also connected by a dual purpose EAW/FSAR, via Lol 27 o both Walker
Road [approx. 2/0m) and Windmill Avenue (approx. 315m).

In recognising thal cul-de-sacs within bushiire prone areas are nol preflered, a permanent EAW/FSAR is
provided along Ihe soulhem boundary, and a lemporary EAW/FSAR along the norlh boundary, 1o
provide allernale access unlil fulure developmenl removes the need for lemporary cul-de-sac.

All cul-de-sacs will meet the construction requirements of Table 4A, Column 2 and Figure 40, therefore
complying wilh A3.3.

Implementation

i. Cul-de-sacs are lo be construcled prior lo subdivision clearance.

ii. It is the responsibility of the developer to ensure that cul-de-sacs are constnucted to the
applicable standard.
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i, It is the responsibility of the local government owner to ensure cul-de-sacs are maintained to the
applicable standard atter completion of the construction.

Acceptable Solution A3.4 Battle-axe
Development Response/Recommendations

Mo ballle-axe lols are proposed lor The development

Acceptable Solution 3.5 Private Driveway longer than 50 metres

A private driveway is to meet all of the following requiremenits:

a. Reqguiremenls in Table 4A, Column 3;

b. Required where a house site is more than 50 metres from a public road,

C. Passing bays: every 200 metres with a minimum length of 20 metres and a minimum width
of lwo meles (ie. the combined widlh of lhe passing bay and construcied privale
driveway to be a minimum six metres);

d. lurn-around areas designed to accommodate type 3.4 fire appliances and to enable
them to tum around safely every 500 metres [i.e. kerb fo kerb 17.5 metres) and within 50

metres of a house; and
e, Any bridges or culverls are able lo supporl a minimum weighl capacily of 15 lonnes.
i All-weather surface (i.e. compacted gravel, limestone or sealed).

Development Response/Recommendations

The developmenl will have mulliple house sites Thal are more than 50m from a public road. All privale
driveways will allow for two-way access and have a minimum width of ém camiageway. lurm around
areas will be designed to enable a 3.4 fire appliance to tum around safely within 50m of a house,

Implementalion
i To be construcied prior 1o the occupancy of any habilable dwellings on the subject lols.

il It is Ihe responsibilily of the individual land owner o ensure the privale driveway meels the
required standard.

jii. It is the responsibility of the individual land owner to ensure the private driveway continues to meet
the required construction standard.
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W5m

Figure 20: Design requirements for a private
{_f:-iw_*.wc_;':.- Fn_‘.nng__}u_ﬂ{ than 50 maties

Tuimning aneos should allow ype 3.4 firg applionces o um safehy

Figure 4E: Frivale driveway lurnmaround area slandards

Acceptable Solution 3.4 Emergency Access Way (EAW)

An access way thal does nol provide through access lo a public rood s to be avoided in
bushifire prone areas. Where no alternative exists [this will need 1o be demonstrated by the
proponent), an emergency access way is to be provided as an altemative link to a public road
during emergencies. An emergency access way is fo meet all of the following requirements:

a.
b.

.

d.

Requirements in Table 4, Column 4;
No further than 600 melres rom a public road;

Pravided as right of way or public access easement in gross to ensure accessibility to the
public and fire services during an emergency; and

Musl be signposled.

Development Response/Recommendations

One temporary (north) and one permanent (south) FAW is to be installed in the locations shown on
Figure 4B as parl of [he developmen! and |he north EAW is lo remain in place al leas! unlil such a lime
as development occurs within the northern adjoining lots that provides tor additional access routes,

The EAW's will also serve as a dual purpose FSAR.

Implementation

i. To be constructed prior to the clearance of the subdivision conditions.

ii. It is the responsibility of the developer to ensure the AW meets the required standard.

RUIC Fire
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i, It is the responsibility of the individual landowners to ensure their portion of the EAW s maintained
to the required standard.

Acceptable Solution 3.7 Fire Service Access Routes (Perimeter Roads)

Fire service access routes are to be established to provide access within and around the edge
of the subdivision and relaled developmenl lo provide direc| access |o bushiire prone areas for
fire fighlers and link belween public road nelworks lor lirgfighling purposes. Fre service access
routes are to meet the following requirements:

Requirements Table 4, Column 5;

b.  Provided as right of ways or public access easements in gross fo ensure accessibility to the
public and [lire services during an emergency;

C. Surface: alllweather (i.c. compacted gravel, imestone or sealed)
Dead end roads are not permitted;

Turn-around areas designed lo occommodale lype 3.4 appliances and 1o enable Them
to turn around safely every 500 metres (i.e. kerb to kerb 1/7.5 metres);

I Mo further Than 600 melres rom a public road;
qg.  Allow for two-way fraffic and,;
h. Must be signposted.

Development Response/Recommendations

Dual purpose EAW/FSAR are proposed as parl ol the subdivision along the norlh and soulth boundaries,
lo provide lire service access o the bushiire lhreals localed within adjoin lols.

FSAR are not considered necessary along the eastem boundary of the subdivision as the lots abut
managed existing residential lols, compliant wilh The Shires Frebreak Nolice and consislen! with A53959-
2007 exclusion 2.2.3.2 [f).

Addilionally a FSAR is nol considered necessary along the north boundary of Lol 12, as access o the
bushfire vegelalion lo Ihe north can be gained from the public road or via the inlernal irebreaks lo be

established within the lof.

The northern FSAR is considerad lemporary, only unlil such a lime Thal developmenl! wilhin lhe abulling
northern lots removes all bushfire prone vegetation.

Implemenlalion
i. Te be constructed prior to the clearance of the subdivision condifions.
ii. It is the responsibility of the developer to ensure the FSAR meets the required standard.

il It is the responsibility of the individual landowners 1o ensure their portion of the EAW is maintained
to the required standard.
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Acceptable Solution A3.8 Firebreak width

Lots greater than 0.5 hectares must have an internal perimeter firebreak of a minimum width of
Ihree melres or lo the level as prescribed in the local firebreak nolice issued by the local
governmenl,

Development Response/Recommendations

Firebreaks are to be installed in accordance with the annual Shire of Serpentine-Jarahdale
Firebreak Notice and Fuel Hazard Reduction Notice, as amended, and outlined for 201/7/18, Section
2, for all lond grealer than 4047m? (one acre), as follows.

a) Slandard:

L Install traflicable, bare mineral earth firebreaks clear of all flammable matenal lo a
minimum of three (3) meltres wide immedialely inside all external boundaries and
immediately sumounding all buildings, sheds or groups of buildings situated on the
land.

i. Al overhanging branches, trees and limbs are to be fimmed back four [4) metres
wide with a clear verlical axis of nol less than five (3) melres over the lirebreak area.
Ihis includes driveways and access to all buildings on the land.

ii. The maximum permissible width of a firebreak is five (5) metres unless
otherwise approved in writing by Council or a duly authorised officer.

iv. Any developmenl is o be siled nol less than four (4) melres from the perimeler
fencing of the lot to allow installation and maintenance of the firebreak area unless
otherwise approved in writing by Council.

Implementation

i. Te be constructed prior to the clearance of the subdivision condifions.

ii. It is the responsibility of the developer to ensure the firebreaks meets the required standard until
sale of the individual lot.

il It is the responsibility of the individual landowners to ensure the firebreaks are maintained to the
required standard.

4.4 Eement4-Water

Intent: To ensure that water is available to the subdivision, development or land use to enable people,
properly and infrastruclure 1o be delended rom bushfire.

Performance Principle (P4): The subdivision, development or land use is provided with a
permanent and secure water supply that is sufficient for firefighting purposes.
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The following outlines the Acceptable Solutions that are relevant to the proposal, identifies where a
Perdormance Solution has been utilised instead of an Acceptable Solution, and where the Acceptable
Solution is not relevant to the proposal and why.

Solution AS | PBS | N/A | Comment
Ad.l Reticulated Areas & [ a
A32 Non-eliculoted Areas d 1.0 B | Reliculaled waler supply
available
A33 Individual lols within non-reliculated | O a B | Reliculaled waler supply
arcas available

Acceptable Solution Ad.1 Reticulated areas

Ihe subdivision, development or land use is provided with a reficulated water supply in
accordance with the specifications of the relevant water supply authority and Department of
Fire and EFmergency Services.

Development Response/Recommendations

The sile is 1o be serviced by reliculaled scheme waler and firelighling hydrants, to DFES slandards and
Water Corporation D343, satistying Acceptable Solution Ad. 1.

Implemenlation

i. Tobe constructed prior to the clearance of the subdivision conditions.
ii. It is the: responsibility of the developer to ensure the fire hydrants meet the required standard.

i, It is the responsibility of the water corporation the fire hydrants are maintained to the required
standard.

Acceptable Solution A4.2 Non-reticulated areas

Development Response/Recommendations

MN/A - Reticulated water supply available.

Acceptable Solufion A4.3 Individual lets within non-reticulated areas (Only for use it
creating one additional lot and cannot be applied cumulatively)

Development Response/Recommendations

MN/A - Reticulaled waler supply available.

RUIC Fire PERTH | BUSSELTON | MARGARET RIVER Poge | 37
T: 1300 797 &07  F: odmin@ruic.net.ou



BUSHFIRE MANAGEMENT PLAN
Lot /71 Walker Rd, Serpentine

( RUIC

FIRE

5.0 Implementation and Enforcement

Table 5A summarises the responsible party for each mitigation strategy and the time frame in which it
must be completed.

lable 5A: Developer Schedule of Works
Implementation

Responsible

Time Frame

Maintenance

Responsible

Time Frame

Amendments | Any amendments to this BMP shall be approved by the relevant Jurisdiction Having

to BMP AuUThority.

Assel Developer Prior lo subdivision Individual Land Ongoing

Protection clearance Owners

Tone

Construction | Individual Land On construction of all | Individual Land Ongoing

to A5 3757 Owners & Local new habitable Owners

Government buildings
Cul-de-sacs Developer Prior to clearance of Local Ongoing
subdivision conditions | Govemnment

Batile Axes MN/A N/A N/ A, N/ A

Private Individual Land Prior to occupation of | Individual Land Ongoing

Driveways & | Owners all habitable buildings | Owners

Turmaround

Areas

Emergency Developear Prior lo clearance of Individual Land Ongoing for

Access Ways subdivision conditions | Owners southern, north
until future
development
north of the site
provides
additional
CQCCESss

Fire: Service Developer Prior to clearance of Individual Land Ongaing for

Access subdivision conditions | Owners southern, north

Routes unfil future
developmenl
norlh of the sile
rEMoves
bushfire prone
vegetation

Firebreaks Developer Prior lo clearance of | Individual Land | Ongoing

subdivision conditions | Owners

Firefighling Developer Prior lo clearance of Waler Ongoing

Water subxdivision conditions | Corporation

(hydrants)

Firefighting N/ A MN/A M/ A ML A

Water

(private

tanks)
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Implementation Maintenance
Responsible Time Frame Responsible
Firefighling DFES and Local Ongoing DFES and Local | Ongoing
Services & Government Govemment
Response
Fuel Load lecal Government Ongeing Local Ongoing
Reduction Govermnment
and Fire
Break Nolice
Inspechion Local Governmenl Ongoing Local Ongoing
and lssue of Covemment
Works Orders
or Fines.
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7.0 Appendix A-2017/18 Firebreak Notice
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Notice is hereby served to all residents and ratepayers
of the Shire of Serpentine Jarrahdale

Firebreak Notice and Fuel

Hazard Reduction Nofice

Your legal responsibilities and fire safety information

Fallure to install and maintain firebreaks in accordance
Mmﬂﬂsmﬁcamaymwﬁmmis,ﬂmm

This Nofice and information has effect from 1 October 2017.
All previous Firebreak Nofices are hereby cancelled,
By order of Council, KR Donohoe, Chief Executive Officer

Shire of
Serpentine
Jarrahdale
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FIREBREAK NOTICE

Good firebreaks must be clear of everything - it may
save a life.

BUSH FIRES ACT 1954
Shire of Serpentine Jarrahdale

PLEASE READ CAREFULLY

THESE ARE YOUR LEGAL RERUIREMENTS

Action Is required by all praperty owners to comply
with this notice.

Pursuant to the powers contained in Sechion 33 of the Bush
Fras Act 1954 (o amandad) all land cwnariaccupiars
within ther Shine of Soponting Jomahdobs o hosedy requined
in occonrdance with the following cotegordes 1o malrtain
fres ke Foe such duration and n sech posiions/dimensions
and specifications as required by this Nofice of approved in
wiiting by Councll or s outhordsod officor

Failure to comply may resull in a $5,000 fine

Definitions

“Assol profection zone™ moans an aroo with a rodius of
fwanty (20) matas meaasured from the astamal padmeatar of
Ihe budding o as stated in vour apmeoved BAL assessiment,
within the boundaries of the ot on which the bullding ls
sitied. Fusl loods in this sone should ba reducsed and
maniained o g fuel looading of fwo (2] lonnes per heclae,”

“Firebreak™ macans a ship of lond that has been cleaned
of all reas, bushes, grasses and any other oblect or thing or
llemmabls vegelation maternal lecving clear bams mineral
earth, This includes the fimming back of all overhanging
freas, bushas, shrubs ond any other object o thing over the

fire ek crecy.

“Flammakble" means oy bush, plant, ree, grass,
vgetation, objoct, fhing or material that moy or s el fo
coneh firs and bBum,

“Harard separation zone™ rmeoans an orea with o mcius
of eighly (80) melres measured om the outer edge of the
Pssot Protecton Zono, within tho boundarnios of tha kot on
which the building is situated. Fued loads in this zone should
b roducad and maintanod o a fucd kading of aight (8]
fonnas per hacione,

“Trafticable™ maans 1o e able roved o one point 1o
anather in a 4= lire vehicle on a lirm and sioble suloce.
urhindered without ary obstruchion that may endanger
resowces, N firebreck & to ferminale without provision (of
ogress fo a safe ploce o a cleared fum around anca of
rict ke fhan a 21 meter radius [pior wiitfen appeoval from
couric s eEoguirad).

“"Verfical axis” meons a confinuous verdical unintemupied
iz at a ight angle to e horzontal ne of the fircbeak
“Duration” maans tha padicd of fmea sfipulated in cotegondas
=1 on he lollowing poges.

ACCEPTABLE FIREBREAK

Fesbheak hNofics and Tusl Horord Reauction Nofice 5



YOUR LEGAL
REQUIREMENTS

1. All areas of land 4047m2 (one acre) or less
Requirement (a)

Al grasses and flammable mateials are 10 b

rnainfained Below 25mim in halght by mowing or
slashing o ofher meons,

Al freos, bushes, shiubs ame 1o be timmed bock over

CifvEWEYE Nl OCCess wWays 1o all Bulaings 1o Tour (4]
mehes wide with o clear verical @es of nol kess than
fivie (5] mches over it 1o offced Occess fof emedgency
sandces to ol shuctures ond points of the proparty o

pronice lirebweaks os per colegoy 2.

Fuel Hazard Reduction (b)

Remove fuals as par 1(a).
Manage and mainicin Rarond separion rones

Dwellings. Out Bulldings (c)

Mainfain 20m ossct protection zoncs odjocent fo all
BLiiEings and cutEuldnge.

Tirm bock all cvsrhonging rees rom busdings.

More infommahicn poges 12-19.

Duration: Compliance required on or before
30th November and maintained up to and
including the 31st May 2ach and every year.

2. All areas of land greater than 4047m2 (one
acra)
Requirement (a)

Iretcall troaflicobsle, bore minesal earth lretreoaks
clear of dll lommable matendal oo minimum

of throe (3] motros wide Immnediatoly inside all
extemnal boundories and immediately seraunding
all ogriculiural buildrgs. sheds or groups o buildings
situated on fho lond

All cvehanging bronchas, reaes and imbs oe 1o

be mmmed bock lour (4] mehes wide with a clear

viertical cods of not kess than five (5) metas over the

firetreak crea. This includas divewoye and accass o
ofl builkdings on the land.

The madrmum eemmissile width of a lirebreak is live
[5) metras unless otferise opproved Inwiting by
Cowmecil o s duly outhorised olficer

Any development s 1o be sited not less than fowr [4)

rmiches from the petmcter foncing of the ot o allow

Shiea of Semeaning Jomohdoses

instakation and maintenance of the lirebeok oeo
uniless ofhorwise approved in wiifing by Council

Fuel Hazard Reduction (b)

Keap grozsas short.
Manoges and mainiain harord separaton ronas

Dwellings. Out Bulldings (c)

Maintain 20rm Assat Protection zones adjocant fo
all buildngs ond oulbuldngs o in occodonocs with
kand categony 7.

Trirn bock all oveshanging tiees fiom buidings,

Mara infomation pogas 12-19.

Duration; Compliance required on or before
30th November and maintained up to and
Including the 315t May each and every year,

. Application to vary firebreak
equirement (a)

M you considar you cannol cleor lirebreoks as
required by this Notice, you may apply in wiling

o Councll on or bodone 31st day of Octobor in

ary given yeor reaquesing pemmission o provide
lirebrecks in on allemative posiion or toke altemative
action to comphy with fris Frabreak Nafice. If Councll
o s outhoised officer does not grant pemmisson
for your vanahion o your vanafion is cancoflod, you
shall comply with fha requiremants of this Notica in =
entirahy.

Varichons 1o the Firebveak Nolice once cpproved wil
not be requirad to be applled for each subsacuant
veor ofler gronting. Vanation o rebyeak nolice
approvals anre provided 1o the propory owndt, not
the kand,

To apply for a Voration please call #5246 1111 and
reguast o Vonation fo Frabreok Molics Kit

Fuel Hazard Reduction (b)

In ocoordanca with vour ocpproved Vadation to
Firebwack Nofices.

Dwellings. Out Buildings (c)

In occomdanca with your approsed Vanation to
Firebreok Molice.

More information poges 20-22,

Duration: Compliance required on or belore
16th November and maintained up to and
including the 31st May each and eveary year.
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4, Plantalions

equirement (a)

All plortafions shall comply with Councils conditicns
ol appeoval and'or the approved Bushlie
Managerment Plan and this firebeeak nofico.

Inztall Bare minaal earth raficobls fiebieaks

clea ol all lammable matenal oo minimum

of twenty (20] mohos wido immnodiatody inside all
etemal boundares of fhe land with all overhanging
bivncheas, reay, imibs, slc o ba immad bock o a
clear verfical axis over the firebreak area,

Irstall Bara minanal aarth fofficaobls frebrecks o a
minrmwrm of twenty [20) mates wida immediataly
sumounding ol buidings, sheds and hoystocks o
groups of bulldings sfuated on fhe jond.

Al cvathanging branches, treas, Imbs etc. fo be
mmead bock 1o o clear varlical axs over ha
firebneok area,

If @ new siructure s opplied for than ASISES applias,

Fuel Harard Reduction (b)

Firebeeaks to remain clear of of flommobie moledal

Dwellings, Out Bulidings (c)

Comphy wih AS3S59,

Cormphy with aopproved conditions of approval ancdfios
Bushifire Manogeament Plan,

Maintain feebseaks clear fo mineral earth as per A[a),
Maintain all vegetation oway from powar linss

Duration: Complionce is required throughout
the year. each and every year.

5. Fuel storage/hay stacks
Requirement (a)

On all land wheee hydrocartons (fuel) is stored or
located o whes luel dumps, whather containing
fuel or nol, are stored, clea lirebreaks o minimum of
fowur (4] motnes wids with a clear verfical s of not
lazz than five [5) metes around ary pla, dum, rome
o slock of durmns.

The mcdrmur pemmissibe: dirmendgions and fircbneak
sra for sforage of lammabie moledals incloeding
hay muich, vegelation, greenwaste, fimber o

any ofher flommabde matanal), undess ofhonwiso
approved In witing by Counci o s outharsed officer
o2 s lollows (Lo = W H):

Shis ol Semaning Jonohdae

= Hoy stocks: 25m x 10m x Sm = Bare, mineml earth
firctoreaks rinimum Sm N width with a clear verical
code of nat lass than fva (5] matras installed dikactly
adipcent o eoch stack o plie in all drechions with an
addificnal 5m low fusd anea drecly odjocent fo the
firobreak.

- Ay ofher lammable matenial [inchuding mulch,
vegotation or groon washe): 20m x 10m x 3m - Bare,
mineral acrth firsbracks mindmum 10m In widfh wifh
o clear varfical o of not less than ive (&) melsas
instaled directly odjacent 1o each stock of pie nall
directions.

*  The cleaing of any standing vegetation (rees/
subshantive shnubs) 1o ochieve firebreaks reguired In
this lond catogony will requine the requisie plonning
appeoval from Councl

= Whamn possinks, odditional ow lusl ronss outsicds
of the frebreak area arcund each individual pe of
Narmrmokske maternicol should bae maintoined. Grosses
should be kept betow | 00mm in height within this low
fucd zones.

= The mcedmum pemissibée width of a fircbreak
reqUires Under this land cateqgony B 20m unisss

oiherwiss opproved in wiling by Council o ifs
oufharirad officar.

Fuel Hazard Reduction (b)

*  Asper ).

Dwellings. Out Bulldings (c)

= ASISEE opplos to dwellings.

Mora nformotion poges 12-19.

Duration: Compliance required on or belore
A0th November and maintalned up to and
including the 31st May each and evary year.

&. Hazard reduction requirements

Requirement (a)

*  In oddition o the above lirebreok requirerments
whone Councdl or the Authodsod Officer requincs fhat
ackdifional fire prevantion works ba undarfaken within
the property to reduce the hazord, Councll o the
Authonscd Officer may instruct in wiiting fhe owner
andlor ocoupiar fo commply with the recuied works
spacifiod within the notice.
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¢ This oy inchide harard reduction works daniifled
s part ol o bushiire risk. reciment plan dedved hom
Ceouncll's Bushiire Risk Monogamaeant Plan

Fusl Hazard Reduction (b)
*  noccodance with &(a).

=  Maonoge and mainioin hazand separation z2ones,

Dwallings. Out Buildings (<)
*  Addifionol horord mduction as reguired by Councldl
authonsed officed.

Moz informaticn poge 14.

Duration: Compliance is in accordance with the
written notice throughout the year.

Doaes your propaerly have o Bushfire or

Emeargency Managemen! Plan?

Requirement (a)

« Al properics with a bushiie management,
SMangency Monogemant pian of an approved
Bueshifine: Aftock Lol [BAL) assessmcnt approvied
as part of a Town Planning Schama, subdivision
opgroval, development apoioval or buikding pernid
for an individual o group of propastics shall comply
with the plan In its antirety,

A bushire managamant plan's requremeants are in
addiion fo the requircmments of his nohce.

PEMALTY: S5000,

Fuel Hozard Reduction (b)

* N ococondancs with your Bushiie Managermeant/
Emergency Manogement Plan ond'or Bushiire Altock
Levvel assassrnant and this Frebreak Nofice.

Dwellings, Out Buildings (c)

*  noccodance with your Bushfire Monagement!

Emergency Managomaont Plan ondfon Bushiine Aftack
Lewvel assessrnant and this Frebreak Noticea.

Duration: Compllance Is required throughout
the year, each and every year.

Exemptions
Requirement (a)
Councll doas not lesue axamplicne.

Shiea of Semeaning Jomohdoses

OTHER LEGAL
REQUIREMENTS

Restrictions on the burning of garden refuse.
Legislation
Socfion 24G of thi Bush Fires Act 1954,

Requirements

The folowing reshictions on fhe buming of garden refuse
apply on all kand within the Shire of Sepentine Jomaohdalo
OpEy:

= Mondrmum of fwo gordan shuss bumns per colendarn
mcnih per properhy

+  Moodrmum pemnizsble size of a single ple of gordan
reluse B one cutlic maks

=  Only one pie may be alight al any ona time

* Oy dry garden reluse [vegelation) may be bumt

= 72 hours pricr to the bum, adioining residents must be
notified

= \egaiation baing bumt must be from e proparty on
whech the bum s cocuming

¢+ Buming may not ba underokan during the prohibibed
buming fimes

*  Buming may not be underioken on Sundays o Public
Holidays Accalarants must not bo wsed inthe plo

Duration: Compliance is required throughout
the year, each and every year.

Fallure to comply with these requirements
carries a $3,000 penalty.

More informnation poge 30,
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FIREBREAK
INSTALLATION GUIDE

The purpose of this guids is o give an undsslonding ol

the minciple locatons of lirebeaks on properfies. Council
acknowledges that not ol propertics are the same and has
nreducad a vandation to rebreak systemn, This aliowe property
owners fo apply lor o vanation o manoge their properties
responsbly within fhe ervitcnment they

ve in gccordance with the Councll lirebreck nolice. See
ESINFO 03 Pago 20,

Mowed fircbroaks are not occepled os thoy ane not
considamnd mineal earth. Mowed firebeaaks may endangar
the= Ives al lirelighlens

NOMN ACCEFTABLE FIREBREAK

Additional infoermation

Trees - live standing frees: Council doos not capact you o
ramcove large reaes from o odacant to boundaries so as to
nstal the lirebyecs. The liebreak con smply delour around
the fioe 50 as to afford safe occess, Thes procadune doos not
reaqure o Vanotion o Frebeaok Nolice as long as the normal
dimansions of the frebreak exist, I there B o requrcrment 1o
detour around rulipke frecs then a Voration to Freboook
Notice will be recusd.

12 Shis ol Semaning Jonohdae

Roods, verges, bridle paths, footpaths, dual use access
ways and reserves: None of fhe above con be clossilied
oz a firebraak for vour propady. Frebeeoks rmust ba on vour

own property o confom to the Firebreck Notice, Howeves,
any additional fine preveniion activiies on venges ofc. s
encourngsd as long as it does not present a Babillty lssue

o Councll. Remonal of ndigenous and substontive ireas)
vegelation requires councll opproval,

Emergency access ways: Thesa ane for Emergency Sandcas
wethickss only ond aom nol o ba considesd s on escops
reute unless declared Qs such by the Incideant Confrolier
ciLEing an cmengency.

Maintenance of firebreak, access and vegetation:
Once your lirebvecks, accessas and vegeiation have

beon manoged fo meet your legal regquirements of fhe
Frabraak Nafice, plieaie ansune Mot hass condilions ans
manioined of the woy through untl 31 Moy eochyean il s
fary niomal foe regrowth to occur betwoon Docomber and
My, Keap firebracks ond accessas minaml earth aond frea
of obstuctions such os lollen iee mbs, ensue vegeiotion @
rraintained to mininum evols.

Effective firebreaks:
Frahiaaks oo thes 16 NON ACCEPTABLE FIREBREAK
provido safe accoss
o your property

to fin fightars, Thoy
neod o bo able 1o
use the lrebraok 0s
o placs of salaty

for fhomsoives and
thoir vahiches whone
the firg will not fraved
under thes velicles o
underoot. On days
of srong winds or
exfreme condilicns
It ks fully ccceptad
that a fhres metra
fircdroak: will Do
unilikely to sfop a
wilcifire. Tha marns
firer prewantion work
vou underake, tho
geater the chance of your family and propatty sunving the
revages of lire.

The instoliofion o liebreaks 5 only one elemeant of he lie
prevertion picture, Frcbreaks ang regquired 10 be installied and
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rrairntained from 30 Novermnbear unil 31 May each and avary

yew, In some coses firebreaks may have fo be reinstalled
several fimes In one year.

ft Is the propety owner, ot the confracion of esses that 18
responsibde lor the stondand and qudlity ol The lrebreaks
Ploughing and grading: those mothods con producs
ellechve lirebreaks, however, fhe areas need constant
mantenancs, Looso sof may crods in stoop anoas,
parficularhy whers thare is high ralnfall and siong winds.
Stepping ond grading the lirebreak inte the incine reduces
fhis offoct.

The installation of fireboooks nocds to e in hammony with
lolal fire prevention aciivities of which some are highiighted
bcrlow:

How to do hazard reduction

Reduction of fudd does nat have o be as diastic as removing
ol vegetation. Ervironrmentally this would be disastrous and
offen rees and plonls con provide you with some bushie
protection from strong winds, intense heat ond fiving emibors.

Methods of hazard reduction:

*  hand cleaing

=  chemical spoying [should be undedoken from June -
Soptomiber)

*  hmzard reduction buming

In many crcumsiances, hand and mechanical cleaning
mcthods shoukd be considerad the bost way 1o proloct
csats, These methoads con be safer than buming, and easlar
o oagonise and moniain,

Manual removal of fine fuels: mmove detyis such os Iobsn
lecves, twigs, grossas and  bark on a reguior basis,

Mowing grass: k=ep grass sho, grean and wal woteraed.

slashing and mulching: iz & an econcmical mathad
of luel reduction To be ellechve, he cul matenal must be
rermoved of allowed 1o ot bofore surmimeas stars. Soshing
and mowing may leave oul gross nrows, noreasing luel in
some ploces. Mulching, or furbo mowing. also rmulches the
vagatation leaving i fo rot awoy
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Hazard reduction program

Autumn to winter (May - August)

«  Tnes Pruning - remone kower branches from fhe ground
up ta 2 methes; check that power Inas o claar, Lisa o
prolessionol confocon.

= [Roduce feol levels around the howse - clear long grass,
leaves, twigs and flammiobis shubs.

*  Ensure patod and ofher flormmabias ane salaly stoned
oway Trorm fhe mcin dweling.

«  Make sure your fire fighting equiprnent i in good working

= Moka surs oll residents ors awars ol your srmagsncy
plan including evocuation routes.

= Chemical spraying of firobeooks and ow fuol 2onaes - first
and sacaond applcations [Juna fo Saptamber),

Spring (September - November)

«  Movo woodpdos and slocked timbor of least 20 metos
away frorm the maln chwaling.

+  Keap gross shod,

= Clean guiters and ool debiis.

+  |nshall firckbreaks in occordanco with this Frebroak Motice,
your Viaration fo Frobreak Notice andior fake action 1o
cormply with your Bushilire Manogemant Plan or Bushliee
Alock Level assessmen,

*  Chomical spraying of fircbaeaks and low fuel zonos - final
opgications and mairtenance,

= [Review your lamiby's bushiire sunvieal plan. Futher
irfomnaticn on bushfire planning can be found on the
Department of Are and Emargency Sendoos wobaie,

= Moke sure you consicer your specilic cicumskonces,
inchuding pets and vestock in your bushfire proparation,

= mploment idenfificd bushiiee sk manogemont
treatmants.

Summer (November - May)

Weer kywns, freas aond shnubs neor the bulkdings to keap
them greon.

¢+ Re-chack fire fighting equipmant, screans, woatkar suppies
and that gutters remain clear,

= Maintain frcbroaks in occordoncs with this Fieboak
MNaotice, your oppoved Varkation o Frebreck Nolice and/
of confinue o take oction to comply with your Bushfie
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Maonogemen! Plon o Bushire Atlock Level osessment.
«  Maintain identified bushfire sk monagement reatments,

Long term precautions
+  Ersure firabreaks are prapaned in accorcionce with the
latest Frebreak Notice o ary Vancation fo Firebreak Notice

of Bushiire Monogemont Plon approved by councl

*  Ersure that amy planfing of wind breaks or freas 5 in
ooocordancea with this Frabreak Mofics and will not be
detirmental o fire suppession requirements in years to
COMmic,

*=  Naoka sure thot the builkdings are sale - i malal by
screens and shuliers, fll gops info roofiwal spoces, fit fie
scioons fo evopomaiive ol conditicnors and have thom
operabis to provica o worter only sLppih:

»  Ghvie considenation o instoling esdemal balcing sprinkler
systorms and bock up power for emcigencios.

*  Ernsure emangency walsr suppliss hove the comect
littirggs cnd That ocoess b unobstiuctad ond hallicabla,

» et basic raning in lire lighfing from your local Bush Fire
Brigade or even join your local Brigado.
¢ Join or stort a local Bushfire Ready Action Group.

Development in bushfire prone
aredas

Bushfire Prone Areas

In December 2015 fhe State Govemment announced refoim
o hedp protect e and property inthe event of o bush-fire.
Alaas Within tha State ware mapped and declared "Bushiline
Prona”. Appicaimatoly 97% of our Shiee hos boen dosignated
bushiire prone ag pant of Siote Govemment rafom. You con
check your property oniine using the olowing: hiipsimaps.
sipowa.govoulandgoto/bushfscpronc 2016/

Tha bushfing prona ansa map & used as a figgor fo
daterming If addiional constreciion requiemeants ae
required peice 1o the construction of your building. Thase
addifiond raquirameants may includa a Bushfire Aftock level
[BAL} nssessmant ondior o Bushiire Monogameant Plan in
occordance with Stale Flanning Policy 3.7,

Bushfire Attack Levels (BALs)

Bushfire Alock Lavel Assecermants (BALS) are uzad o o maans
of mensunng the fkely impoct of o bushifiree on o suchure
and, in accordance with Australion Standard 3959 are used
i 1 banis for esiobishing fhe oddifional recpuirermesnts o
consfruction to improve survival of bullkdings from atfack by
bushifira.
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There are s BAL levals, spilt batwesan BAL Low ond BaL

Flame Zone. Although there are no specilic construchion
recuirameants for BAL Low | doas not mean that vour buliding
is not at rskl Due to he unprediciaibie behaviow of fire, there
can b no guarantee that a buildng will sundee a bushfing
ovent on oveny cocasion,

The Communily Resowrce Canfre hove a list of comfracton
who con assist i firebreok ond fuel horord reduction works
and the provizsion of bushiire attock level cssassrnants and
lire monogemeant plonning. Thase conlrocton provids
landowners with assessments relating to fhelr development,
Please refer fo the link below for s infomnotion or phone the
Rescirce Canfta on

2525 P99 hitpyfserpentinevalley.com.owoppiwebroolfs/
firy rcaplugngfilemonogenTiesFrcteeok Contractorns.jpg

Bushfire Managemaeant Plans
A Bushiire Manogement Plan will generaly be requied when
a subdivicor recodves subdivision appooval friom fhe Westom
Augiralian Plonning Cormmission,

Bienfire Manogameant Plane may incompoiate specific
condfons of requicenents for your ot inciuding shategic
firabrecks, occess, water supplies, hardstonds, gates and
BAL ossessments, which ae in oddiion 1o the regurements
contained within fhis Frcbroak Mofico

Lots which howe hod a Bushiine Management Plon preponod
fer tharm usuclly have o Section 704 nofification on the
cerdificole al fille, ond os o londowner you shoold be noftified
of this prcr fo purchasing fhe lond. For further Information o
fo findd out il your kol B coversd by o Bushiine Maonogameni
Plan, contact fhe Shire of Serpentine Jarahdale.

Asset Protection Zones

An asset profection zone s a low fusl arsa immeadiately
sunoundirg o buiding ond is dasignad to minimiss ha
fkefihood of flome contoct with bulldings and reduce fhe
effect of radiant nadal. Aszat prolachion Tonas must ba o
minimum ol 20 metes on llat kand.

It is imnpodant to maindain assst protection 2ones by keeping
fuad loods below 2 tonnes por hectare as per the Visual
Fusd Leading Gulds - Swan Coasial Plain and Daning scam
anvasiabie: from the following link:

hitpos iweww, cifes wa. gov ow'scd e hinfomnationyfire bushiiney
VisuaiFusil codsPusiic afiongVisuars A Fuee20Lood 20
Guide% 208wan%20Ccasial pdl. This can be ochieved
thaough remcwvol of kong grosses and sedges, ioaf iffor, twigs
and flammiobis ghnibs,
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Treas In tha ossat prataction rana shauld be undar puned to
2 metes high and il there are lage rees within 20 metes of
tha housa, considar hoving tharm pauned by a professional
confraciorn Trees overhonging buildings or assets within the
asset protection 2one should be fimmed back fo provide 2
maies cloarance batwoon fhe structure and the oo, Whone
o assal prodechion rona B regquired as port ol on oppoved
Bushiire Allock Level [BAL) assessrrent il mus! be maintained
ol year round as prescixed nthe BAL roport,

Hazard Separation Zone
A Hoxard separafion
zone s nooded fo
provicks addficnal

lire protection by
feducing the amount
of cvalabia fusl
bobwoon the buldings
and the sumounding
vagedafion fo reducs
e impact of bush fires. A Hozard Separafion Zone [HEZ)
should extend for 80 metres bovond the asset proctection
rons of whate the A0 mafes connot be achisved than the
HEL B o be 1o the kol boundary,

As The occurence of bush fires In fhis locality s incvitabilc
ond will bum in occordanca with he pravaling wedamher and
fusl conditions of the fime, i is essential thal propery owners
maintain H3Zs on fhair land o have any dogroe of safohy. Tho
foliowing terns provida a guide fo maintoin a H5T:

*  Bush fire lusls within fhe HSZ should be kepl below -6
tonnes por ha, as per the Visual Fual Load Guide for fho
Swan Coasiol Plain and Darling Scam.

* AR gpassss within t1he HEZ must Ba a madmiurm of 100mm
in height,

= Al occumulated lifed twigs, bork of ocs, follon foo
bronches and logs should be removed flom the area on
a reguiar basis prior to and duning o the bushiie seoson,

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

18 Shiea of Semeaning Jomohdoses
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FIREBREAK
VARIATION
GUIDELINES

Tha lolicwing guidsinas ae occepiable colagonas for which
Q varation o lirebreak may be opplied forn:

1. The fopogrophyfcormposifion rmaokes the nomnal
plocemant of construction malhods ol o liebsok
impeactical o dangercus and allemdative firebreok
emeangoncy occess and fire prevention mathods fhat
rmaat he infanhian of ha firebreak notcs & paovided and
demonshated,

2. An approved Bushfie Monogement Fian for fhe
propaty & In pioce and baing confamed 1o ond meats
the intenfion of the fire break oder is provided and
demonstiated,

3. The fircbrook varkation only applics fo a porfion of the
property that B reficuiaied lown thal i kepl geenand #
can bo demaonstiated that it is maintained regulkary o
legs than 25mm from the 18t Decernber theough to the
314 May inclusive,

4. The lirebreck vaiation only applies 1o a podion o the
propary that s reliculated feod paddocks that is kept
grean and it can be demonshated that it B moinlaned
reguiarly to less than 100rmm from the 15t Docomiber
frrough fo the 318t Moy Inclushe.

5. The variation only applies to the porion of the propery
that has reficulcted garden beds, lown, orchand o clher
accopied sustained cultivafion, unkess it i deemed by
the Counci or its Aulhewised Olficer fhol The fuel ype/

leadings are o harard, howewver, fhane must b in all
coscs, cloand occess providod 10 enobilo emongency
vehlcular occass o bulkdings ond cutbulicings and

all parts of the oroperty in accordance with Councils
firobreak nofico,

6, Whone pomission wos proviously granod fo plant thoos,
whana fhea firebrack would nommally be ploced, and
placement of the firelbieak & inan approved afemative
position that alfords propear ameangancy vehiloular occass
ond haord monogament ond prevention pinciples in
accodance with Councils firsbreak nofice.

7. Frobrooks ae provided in opproved attemalve kocations
o negate natunal obstruciions.

8. Comshucted diveways moy where outhorised, substiule
fioxr fire beecks s long as i remaing trafficoble for the
firabraalk ot a whole and k malniained claar of all
chstructions and lammatds malanals of all frmeas in
accordance with Counclls firebreak nofice.

All requasts must ba moda by the propardy owner of peson
outheized o ool ueon he ownen beholl, Individoal regussts
are required for each propety and maust be submitied on
the approved docurmentiapplication fomn.,

The aufforieting officar has the rdght fo gront, refuss, alier

or odd any conditions o an opplication, whare altercalions
of addiions ane applicable, falkee fo comphy within the
tmeEscolss provicled by tha outhonssd ollicen wil resull n hes
refusal of the opplication ond prosecution as il a liekbeok
hod not baen instalied in occomdancs with fhs Frobioak
Motica.
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Anpeoved firebreak varations are perpatual to e owner 2i i Al
unikess There is; -y
= A chonge to ony low or siotute which has an effect an

T Warnation

»  Mon-compioncs with the voriation
= A change in the owneship of the propoery

Whena refusal of an application fakos place the ownor
s foudean [14] days in which fo conforn to the nomnal
requirernents of the Councils lrebreak notice.

Please nole: You must have your vanation in ploce and
opardational by tha 15 Novermber in the year you wish B

to commence. It & your responsiility 1o demonsirale that
iz variafion will bo maintaincd from e 158 Movemibor
freough fo tha 315t May soch veor Follure fo damonstrate
complionce and tha ability fo moaintan the offemative
sclufions approved within the vaniation will autormatically
require fotal complance with tha fiiebieok onder in s ondiety,

Example plan of alternate firebreak varlations

Grass, Paddock,
Bonfire, Bush

Prohibited
 Permif Required

What can | burn?

Im by 1m Garden Wood and Solid Fuel

Refuse 6pmto 11pm

Prohibited

ited

Burning Period
1 Dacamberto 31
Idcrci**

Prohi

==MLE: Subject fo ssasonal changass. Plaasa chack with
Council
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WHO TO CALL FOR A B MENCe DA AN 05
PERMIT Ray Eliot 0409 106 610

Areas: Serpenting weast of ralway line, Hopskond and south of
fhe Serpentine River and Lowlonds Rood in Mardella

Don Downey D400 252 352

Arey: Serpanting aast of Rollway Line
Ken Elliott 9525 2268

Ared: Keysbrook west of Weslcoft Rood

Scott Hambley 0417 173 410
Area: Keystyook eost ol Westoolt Rood

Volunteer Fire Conirol Officers
Frank Rankin 9525 1146

Areas: Byford, Darling Downs, Cordup and Kamokup
Paul Willlamson 043% 994 803

Areas: Oaldond and norh of rmivay line in Oldbory

Darryl Ronan 0419 964 228
Areas: Mundijong, Wby and south of ioiwoy ine in Oldbury
and norh of fhe Sepentine River and Lowiands Rood in

GRS,

LR bk

B linaaEnacos
Rery Elllot r . DEEEM LRI
0408 1587510

Don Downey
0400/252/352 - b

N, Map nol bo scals. Cuida only.
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Tha follewing condiions apply fo ol buming ond firas in fre

Shire during the restricied and prohibited buming penods:

= onany daoy where tho Fne Dongor Rafing Is “vory
Righ, ‘savers’, ‘axfrarme’ of ‘catasirophic’, pemmifs ars
outomatically cancelled, In oddifion, any solid fusl e
fiot the purpose of carnping o cooking and/or gardan
rafuse buming [nchiding, but not limited to: wood,
soiid fuel borbecisss, piveo ovens, spil rmoasts, hongts,
Incinarators of Wabers) are NOT pamitfed fo be usad
undar any cicurmsionca,

*  Where fhe condiions allow camping o cooking fiss,
bassh and inflarnmable matenal must be cleared for
three (3) mohes aound any cooking or carmping fire: prce
b igrfican.

= Due to uecosonable wodthes conditions the Resticiod
ondior Prohiblted Buming Perdods may be edendad or
shodensd, Check with the Shire Cillice o your local Fis
Control Officer to confim the buming perod,

The Fire Dangor Rafing can be found by caling the woothor
inlommation ine 1 194, I in doubt o you cannat find out - call

Council on 9526 1117 for furher infornafion, or do not bum.
Failun o produca pomnit to bum 5500
Ctfencas ralating to lighting a fire n the 53,000
PG aif
Obshuction ol an authorised officer £5,000
Disposal of buming clgonaties efc. §5,000
Failwe of cccupicr fo ainguish bush fire $10,000
Seiting fire to the bush dwing prohibited 5$250,000
buming firmo and 14 yoars imprsonmoent

If Council's volunteor bush fie brigades atfend a fire at any
fime of the yoor that I In the opinion of the atfending officor
dearmed loba

¢ llegal o

= not Under control O

«  not adequaloly conboled;

fhe owner or cccupier of the propery where thol fie s
Eaming may be lloble fo penalfies imposed under Council's
Annual Schodule of Fees and Charges up to $10,000, in
oddifion to any nifngemeants of penalies mposed under tha
Bush Fires Acl 1954 os omended),
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Fire permit application

All parsons wishing o s2t lre 1o the bush duning the Reshicled
Buming Tirmes mist first obtain o wiithen pemit from a Bush
Fira Caniral Cfficar for thel ralavant area.

“Bush” k defined as: ary vegetation, trees, bushes, plants,
stubbile, scub and undergrowth of ol kinds whatsoover
whather albe or deod and whathet standing ar nat standing
and also o pord of a hee, plant or undegrowth and whether
Sovionod fhone from o Not 5o sovomcl

Bafore you call a Fire Control Officer ensure you

have the following information:

= Who will be the threo able bodied persons in atfendance
ot ail timeas whilst the fire s alight including contact phore
nurriber?

*  What is the oddiess of the property for which the pemnil
applics?

+  What fire fighting equipment and rescomeas wil you hove
at fhe fire ronl and & | in good working order?

*  ‘What is the size of bum fo foke ploce?

+  Are there frebreaks installed and can a fie undt get
occess fo the area?

* s the materiol you are buming vegelotion that is dry
encugh to bum without croating a nuisonce?

Fermits only apply o the buming of bush, 50 make swe

any plosfics, reated wood, tyres and other materals are
removed from the bum arealpile. Buming these matorials
rmay be an offence under onvironmicnital lnglskation such os
the Erndronmeantal Profection Act

Validity of a permit

A pomnit i walid only for the Say o days waithen on the peamit,
[t is Bxgal for aryone who has boon refused a pemnit or ghon
a pairmit subject 1o special condifions o appoach another
Fine Coninol Offices for a pomnit concaming fhic sama bum,
Appeal can be lodged inowiting o the Chiaf Bush Fire
Coniral Oilicer ol the Local Authority ogainst the relusal ol fhe
pomndt o the condifions.

The Bush Fires Act and Regulations require that
nofification of the intention to set fire fo the bush be
given at least 4 days or not more than 28 days prior
to burning fo:

*  The local bush fie contal olficer for the omea.

* Al neighbours,

= A Forost officos If the fine is to be If within 3km of the Stato
Foeast.
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+  Onthe day of the bum, fhe Departrmant of Fre and
Emergency Senvices Communication Centre on 1800
198 140.

Motica can ba verhal of witthen in such a way hat tha pemon
o be notilied is oware of the date and fime that the bum
will ok place, In case whono nolice is given verbally, tha
patiod of nofica may be deteminad by muteal ogreameant
batwean ol porfies.

Please Note:

All horard reduchion buming over ona acrs in area which s
being undertaken on bahall of o landowner [or pecunary
ain hias the following conditions:

Withen peemrission and a vold “pemit o sot fio to the
bush™ must be oblained from the Shire ol Sepentine
Jamohdale af least one week paon to the bum

A copy of the prescription, including o ske plan, haffic
and smoke managameant plan, witten pemnission from
fhe landowner and details of the bum must be submitted
s part of the withon opplication

= The Shire and iis outhonised officens resane the dght o
either approve, refuse, amend o reguest addiional
infomrection in rolafion to any iequest to bum ona
londownars bahalf

Note:

= At loast thioo [3) able bodied persons and adeguato

fires suppression aquipmeant of appliances must bain
atendance al the lie undil il s sale.

= The mquiements lora lie fo be "sale” s defined as
ol buming of smouldering dobiis fo be compiatoly
entinguishad for a distance of 30 metes within the
pefimeter of the bum area.,

*  Th Fire Confrob Officor or Local Authority ooy ondose
fhe pemit to wary any canditions on fhe revess of the
panmit.

= A fire may not be it when the daily fire danger forecast
for the area, lssued by the Bureau of Meteorology, is vany
high, sevare, exiremea or catoshophic.

= The fire must be moniored fo make sue smoks s not
impacting on nedghbours of causing o fraffic hozond; if
finis ks found to be the case, ol fire must ba exdinguished
a8 500N as possioles,

+  |ocal Govemment bans tha ighting of fies on Sundays
or Fublc Holidays except for brigodas or Depcartrment of
Prwks and Widile.
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*  Inal coses, the condifions wilten on the pemmit must be
rigiclly obsarved,

* [ In fhe opinion of o Fie Control Offfco;, the fine s
considerad to be not adequataly confroliad o &
uncontmoled, you may be required fo exdinguish the fire
of Council's Bush Fire Brigodods) will extinguish tha fine
and lees may be chaged in occordance with Councils
Schodulo of Foes ond Charges.

«  Fadune fo comply with fhe dirocfions of o Fie Confrol
Officer o obstucting o Fre Confriol Officer are offences
unider the Bush Fires Act 1954 and cany penalties of
$2.000 and 55.000 rospectiveh:

Insurance before you bumn

Ploosa onsure you have appropriate inssranco in ploce
o cover you, your propery and your public Babity
responsibifties belore you begin fo bur,

Envirenmental considerations

Dhozs your propery hove specific erwionmonital iestictions
siich as:

¢ fheotened acologicol communites
=  ervionmeEnially sansitive asas
«  notod as o baush foever sito

« aroas of native vegetafion or spocific ancas of
reneqatotion which may be prohibited from buming
under legisiafion such as the Emionmenial Protection
Act 1984

+  prenvious developmentsubdivision approval condifions.

It e arswer fo any of thess quastions |s yes, or you as nol
sura infommation B available by:

* accossing fha Shire of Sepenting Jamahdole's wobsie
" :mt:arcusullmﬂnﬁiﬁll”

ft Is highhy recommeanced that waed confrol be undanaken
affer buming, as weeds can ochually ncease the fusl
loading ofter a bum. Contact 8 Landcane confe on 9526
0012 for hurther infommoation.

Remember

It is the pammill holded's msponsibility fo ensure thal the fire
remaing under contnad, In the event of any fire escaping
beyond fhe boundaries of fhe aea, the haldes of the pormit
shall digl 000" mmediaiely. In accondance with Regulation
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43 of fhe Bush Fres Reguiations, notificotion must be made
lo the local govemment within seven (7) days repording in
full tha cioumstonces cousing fhe escope of the fire and
any losses and egquxment used to suppress the (re. Should
afine cscape, o pomnit holdor may be hold iesponsibie fo
darmages coused to offors,

Roodeide (verge] buming: Please note it s on offance fo sat
lire o Councl rood eservasiverpes of oy fime ol the veor
without an approved pamnilt, Perniis for fnls activity can only
be obioned lrom the Council. Confoct 9524 1111 o have

fhe relevant poperwork sent 1o you for comphaticn,

Penaliies

The Bush Fires Acl ond Reguikaticns specilies penallies lor
beachas of these condiiions. if a brigade has fo aftend your

burn o suppresson ochivities you could be lioble 1o lines
onclior costs.

Advice
Further infomniation can be abtained fram your local Fire
Conirol Officer or lrom the Shire Clifice on 9526 1111,

GARDEN REFUSE

Buming of garden refuse B parmitied duing he reshicted
burming pedod os long os residents comply wifty this firetreak
nofice. Il in doubl, check wilh your local Fire Control Officer o
tho Shine of Serponfine Janohdale.

Buming on ary day with a fire dangor of "oy High', ‘Sovend’,
‘Bxirarme’, of ‘Catostrophic” B not pamitted, and holds a
penaily o 53,000

As 0 courtosy, you misst notify all residents who odioin the sibc
of the gorden bum at least 72 haurs price fo the bum. Where
pn:ﬁ:dja,nﬂ'ﬂrmw'nn"q;hlbakmmd
by the pile bum should also be nofified., This allows residents
with resplatony conditions to make aftemathe amangements
oo b the buming of goeden eluse, The lolowing
requiremicnts opply fo o garden rofusc buming:

*  The plle must not excead one cubls matrs in size.
+  Oniy dry garden refuse (vegetation) may be bumt. This

pallets or cordboand may be bumt.

¢ Zadan refuse being bumt must be from the propearhy on
which he bum & cocuring. You may not bum garden
refuse from ofhos properics.

= Abloost one porson must b in attendance during the
enfire durgtion of the bum,
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Thrae (3] mates must be cleared from the edge of the
pikz in all decctions .

Cniy one pde may be bumt af a fime. IF you wish o bum
e than ona pile at a fima you will need o pammit om
o your kocal Fie Control Officer,

All odicining residenis must be noliied ot keas! 72 hows
prior 10 the bum. MNatics can ba alther verbal or wiittan.
The fira connot ba B batom dpm at night, additional
vegetation may be odded to o madmum of Tmin
wichihy and hoight untl 11prm ond the fire rmust e fully
extinguished by midnight on e same nignt,

There s a mainrun of fwo garden refuse bums per
calendar month por propory,
Accalaronie must not be usad In fhe plis,

Panalfias of up ta 53,000 apply for buming garden refuss
contrary o any of those conditions.

RIGHT

Ple Is fthe comect size ond clearance. Bum plle clear of fioes,
fancas, bulldings and power inas

WRONG ®

F S
More than one pile being bumt, pies ae foo big

and aer boing bumt undor frocs.
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You would not want to come home
to this!

Irmagine rehuming from wiodk o find all your possessions
gone, off he valuables, jewollony easured mementos from
chilcran ard farmily, all your tooks, mochinery and vehiciss
bumit beyond recognition.

Could your family copea with baing homelessT What about
your peats and Ivestock? What It your farmily was Injuned o
woisa?

Take action now

= Know your nesghbours, share information ond proclice
your fine plan! [pagos 34 and 35)

¢ Follow the Harard Reduction Program [poge 14-14)
*  Howe a bushlie oclion plon

*  Howve on evoacudtion plon, contingaency plon ond know
wheara you will go In an emangency

ARE YOU BUSHFIRE
READY?

Bushfire ready information

There are o ange o bushiire salely publcations availoble
frarm the following wobsihos:

E WWWLDITCOSNCY,WoL.gov.ou

E WL B OUIREDCh WL e cau

E WNISCICIOSS.OM, Ouprepane

These publications inchude

= bushfine action plans and checkdists

¢+ nfomation on prepaning survheal kits

+  how to prapore peds and animals for eamegencias
+  Undamsonding fire danger raings ond wamings

Alerts and warnings

Duning o bushiie, alerts and wamings mday be provided by
tha Depanmeant of Fra and Emeigency Sandceas of Porks and
Widlile Hwough the Iollowing sources;

E WWWEMSIGENCY.Wa.goviau
ﬂ www.twittercomidios wa

n www fncebook.comy/diaswa

13 DFES [13 3337)

|| [————

u www. hwittorcom/WiAParksWildlific:

Aeds, wamings and fire bon information is also broodcast on
ha local ABC radlo staflon (720 AM).
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“BE A MATE TO EIGHT”

Name/Organisation Contact Number
Fire [ Police [ Ambulance 000

state Emergency service 132 500
DFES Pubiic Information 133337
Main Roads WA 138 138
Wiastam Power 131351
AICO Gas 1313 52
Water Comoration 131376
m m (3 Telsta 1322 03
\ s o RSPCA WA 9209 9300

FIRE 5T

Wildcare Heipline Q474 90565

| e | ==
Tl | ® @@

SWIOKE ST

_

Irsurance Cormpany

R

Neighbour contact details

Name Address Home Phone Work Phone Mobile Phone
[
2
3
4
5
&
7
8
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A%

Remember, report all fires to

000

If firefighters can't get to you, have you done
enough fo survive?

Are you being a part of your
community?

Join your local Volunteer Bushfire Brigade!
There are a lot of ways you can help, from
active and physical roles to brigade support roles.

Make a difference!
Call 9526 1111

6 Paterson Street,Mundijong WA 6123
9526 1111

9525 5441

Info@sjshire.wa.gov.au
sjshire.wa.gov.au

[} facebook.com/shireofs|

instagram.com/unearthsj
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Laocal Water Management Strategy
Lol 791 Walker Road, Serpenting

SUMMARY OF LAND CAPABILITY AND GEOTECHNICS

This Local Water Management Strategy updates the Strategy included in the Land Capability —
Geotechnical Assessment completed in June 2013.

The Strategy incorporates the engineering designs for water management that are now
available and comments provided by the Department of Water dated 22 August 2014.

Figures are taken from the Land Capability - Geotechnical Assessment completed in June
2013.

Lot 791 Walker Road, Serpentine was assessed to determine the potential for subdivision to
rural living lots, from a geotechnical consideration, down to 4 000 m”.

The site was assessed by hand auger on 21 September 2012 by Lindsay Stephens of Landform
Research. Atthe time of inspection the site was relatively wet being Spring, even though there
had been less than average winter rainfall.

The subject land, like all the surrounding area, lies in part of the Peel Harvey Catchment,
covered by Environmental Protection Policy (Peel Inlet - Harvey Estuary). It also falls under
State Planning Policy 2.1, The Peel Harvey Coastal Plain Catchment.

Current Land Use
The land has two dwellings on it, one in the south and one in the north west,

In recent times the land has predominantly been used for horse agistment and some cattle
grazing.

Proposed Land Use

Lot 791 is proposed for subdivision to rural living lots down to 4 000 me.

Capability

The soils on site are much better than those within the adjoining subdivisions to the east. The
sand ridge in the west is much higher and the lower elevation swales more elevated and sandy
than those on nearby land that has already been developed.

The covering sand sheet has a minimum of 1000 mm thickness across almost the whole site
over sandy clay. One small area has a thickness of 850 mm. Across much of the site the
thickness of the surface sand increases to over 3 metres. That makes the soils highly capable
and much better than adjoining areas.

The water table was only intersected in 2 of the 20 soil test holes at depths of 850 mm and 1200
mm. There may be some excess sand from the sand ridge that can be used to provide some fill
for the lower elevations.

It is important to note that the soil assessments are made on the natural existing land as it was
at the time of the site inspections. Like all local developments the soils will be improved by
drainage and the addition of fill, which will upgrade the land capability to a much higher more
capable surface. The drainage requirements have been calculated by Groundwork Consulting
Engineers and are attached.
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There are no significant limitations that cannot be mitigated during the design and construction
processes.

The lot size of 0.4 hectares is significantly greater than the 0.2 hectare minimum
recommendation contained within the Government Sewerage Policy.

Foundation stability is rated as AS2B70 Site Class A on the deep sand across most of the
western half of the site with Site Class A — S and possibly M in areas with less surface sand
cover on the ridge to the east dropping to 5 - M off the ridges and M over the lower central
swales. There is potential (but unlikely) for Site Class H to oceur in minor wet and dry areas.

Detailed individual testing of building envelopes will be required to determine the site specific
soil conditions at the time of construction. The depth of fill sand will also determine the Site
Class. For example adding 1 metre of fill is likely to reduce the Site Class by one category.

Conclusions

The site is also highly suitable for the construction of roads.

The thickness of the sand sheet is a significant difference to other developed local areas which
have sandy clay close to the surface. The additional sand provides for better site Foundation

Stability, drainage and depth to perched winter water tables.

Mo specific actions are required for dwellings on sloping soils apart from normal construction
techniques.

A Water Management Strategy is attached and includes the following recommendations that
relate to subdivision design. Other recommendations and design considerations are included in
the Strategy.

+ Swale drains are recommended to be installed along road reserves that connect to
easements on private land to enable maintenance as required in the future.

= The surface water input from the adjoining land to the south needs to be taken into
account during the design of the stormwater network.

+ The subdivision may need tweaking to enable stormwater to be adequately addressed.

By retaining the 1 hour 1 year storm event on site, and releasing water from larger storm
events. it has been calculated by Groundwater Consulting Engineers that the pre- development
recharge will be similar to the post development recharge.

The surface water volumes and flows onto and offsite will be similar from pre-development to
post development and the recharge to groundwater will be similar.

Analysis of Stormwater and Recommended Management

Individual lots s  The soils on site are coloured sands over loam/clay and deep
yellow sands,

= The site investigations and engineering design calculations
made by Groundwork Consulting Engineers show that the soils
will be able to accept and retain on site the ARl 1 hour 1 year
rainfall evants.

» Stormwater from heavier rainfall events will distribute onta the
land surface.

Road drainage s«  The site investigations and engineering design calculations

made by Groundwork Consulting Engineers demonstrate that
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the swale drains will be able to manage surface water,

= Forevents in excess of the 1 In 1 year 1 hour, the excess water
Is directed to a detention basin In the central north.

« Based on the calculations for water management, there are no
limitations to development. or any limitations Identifled can be
controlled by good water management.

« The swale drains are designed to encourage infiltration and
cuteff functions. See DOW (Water and Rivers Commission).
1998, 3.17 (BMP14).

+« Swale drains are located in the road reserves for maintenance.

Water Management « There are no limitations imposed by the site on water
management that would result from subdivision or
development.

« The flow into the site from upstream is determined by
Groundwork Consulting Engineers to be 0.07 m?s. This flow
has been incorporated into the water management design,
Figure 6.

s«  The detention basins and swales will be able to deal with storm
and flood events without compromising the potential for flooding
the developable land.

« The swale drains associated with the road network will reduce
the potential for water to lay on the surface in winter, drying the
s0ils.

Detention basin +« The detention basin is designed to be installed above the
highest known groundwater and will be able to deal with storm
and flood events without compromising the potential for flooding
the developable land.

= The detention basin |s recommended to retain the 1 In 1 year 1
hour events (A Manual for Managing Urban Stormwater Quality
in Western Australia infiltration basins EMP 110 and Wet
Basins BMP 18).

= The detention basin is provided with ts own lot for greater
ability to manage.

« The detention basin is to be revegetated with local native trees
and shrubs combined with fringing reeds and rusheas.

Reccmmendations « The Instailation of rainwater tanks with a minimum of 5000 litres
can be considered but will not impact on water management.

« Greywater reuse is encouraged to minimise scheme water use.

s  Stormwater volumes will need to be revisited during the
enginesring design stage when the final subdivision design has
been determined.
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LOCAL WATER MANAGEMENT

1.0 Introduction

1.1 Background to a Water Management

In recent years Urban Water Management has received greater attention during the design
phase to ensure that water resources are maximised and that environmental flows are
maintained. The considerations and design are also directed towards minimising impact during
storm events.

The Department of Water, 2008, Better Urban Water Management documents the issues.

This is also considered in

Department of Planning, Planning Bullstin 92, Urban Water Management and DOW
2004 — 2007) Stormwater Management Manual for WA.

Department of Water, 2008 Developing local water management sirategy (interim)
Department of Water, 2008, Decision process for stormwater management in WA.
The focus of urban water planning is to provide for surface and groundwater management at all
stages of the Planning and Development process to ensure that the management of water
works at a Regional and Local level and that as land is progressively developed, a situation
does not arise where a satisfactory solution or management cannot be found in the later stages

of development.

With consideration of water issues up front there is more potential to design better management
of water. The main trends of the Better Urban Water Management are summarised below.

+ toincrease the potential for sustainability,
=  maintain environmental flows,
+« maintain and enhance water quality

= minimise the potential impact on the surface and groundwater hydrology both onsite
and offsite,

«  maintain biodiversity
= provide nutrient retention and management,
* minimise flood risk

* encourage water conservation

The key design objectives are to

+ maintain the one year one hour average recurrence interval (ARI1) event on site, so that
the peak post development flow rates are similar to the pre-development conditions.

= manage the catchment runoff from post development in excess of the one year one
hour events {up to the 1 in 100 year ARI| event) at volumes similar to the pre-
development conditions.
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*  Minimise water use within the proposed subdivision to 100 kL per person/year including
not more than 40 — 80 kL per person per year of scheme water.
The water planning outlined in Betfter Urban Water Management, 2008 is;

1. Regional or subregional land and water planning
Water planning at a whole of catchment level.

2. District water planning document
Water planning at the local catchment level or within a planning precinct

3. Local water planning
Water planning within part of a catchment or at a subdivision level and at the
primary design stage or rezoning stage of land. This is normally conducted using a
Local Water Management Strategy.
For large subdivisions, or in urban catchments, more detailed water management is
considered in an Urban Water Management Plan. This is completed once the
subdivision design is refined and design volumes and management of the created
and existing catchments are defined and the flow rates calculated.

4. Detailed engineering design with technical calculations
This is to accompany the site specific design for the subdivision and follows

subdivision approval. This stage involves the detailed calculations and engineering
designs.

At each stage of the water planning, the water balance, design and considerations integrate
both upwards and downwards. In other words the regional or district planning should not
preclude development at a local level and in turn development at a local level should not place
unacceptable impacts on district or regional water attributes.

Local Water Management Strategy

In the case of the proposed rezoning, a Local Water Management Strategy is required by the
Shire of Serpentine — Jarrahdale and Department of Water.

The project has progressed sufficiently for detailed engineering design works to be completed.
These have been prepared by Groundwork Consulting Engineers and are attached as Figure 6.

2.0 Proposed Development - Subdivision

Lot 791 Walker Road Serpentine was assessed to determine the potential for subdivision to
rural living lots from a geotechnical consideration down to 4 000 m?, although the lot sizes that
have been designed range from 4 000 m® to 9 144 m®.

The subdivision consists of a road connecting to Walker Road in the west and to a road network
north and south on the eastern side of Lot 791.

All lots will be connected to scheme water but none will be connected to sewerage.

(]
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Water from up catchment enters Lot 721 through the southern boundary and exists through the
northern boundary. Road drainage is directed along swale drains to a detention basin in the
central north at the release point of the existing water flows which will be managed by the
proposed earthworks.

3.0 Design Criteria
Department of Water 2009, seeks to
+ |dentify and manage the potential for Acid Sulfate Conditions
+« Retain rainfall from a 1 in 1 year ARl 1 hour event to be retained on site, with
the excess from higher rainfall events being directed to the natural
watercourses to maintain environmental flows.
« Protect Waterways and Wetlands
= Manage Groundwater levels
« Retain the onsite infiltration and maintain watercourse flows of an urban area in
a manner similar to the pre-development flows. This is to maintain the local
water dependant habitats and ensure that storms and flooding do not
significantly adversely affect the developments of habitats or place the
community at increased risks.
The water management design (Figure 8) also seeks to consider the water originating from up
catchment and manage water travelling through the subdivision and that being released from

site.

It also seeks to consider and manage stormwater from individual lots and roads.

4.0 Pre-development Environment

4.1 Existing Information

The site was assessed by hand auger on 21 September 2012 by Lindsay Stephens of Landform
Research. At the time of inspection the site was late winter following drier than average winter
rainfall, although the soil properties and pasture species provided good indications of the soil
structure and hydrogeology.

During the study 20 soil test holes were sunk across the whole site, covering a wider area.

The locations of these soil test holes are shown in Figure 1. The soil test holes, soil

characteristics, pasture species and other features have been used to provide a good indication
of the highest known perched water table. See the attached Soil Test Hole Logs.

42 Site Description

The site consists of one parcel of land running east from Walker Road. See Figures.

The sites is gently sloping, dropping from the west to a swale in the central east before rising
again at the eastern boundary.

It lies in Serpentine, immediately west of similar land that has been subdivided, centered on
Egerton Drive. The townsite of Serpentine lies 1.3 km to the north east.

The land has two dwellings on it, one in central west and one in the north west.
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In recent times the land has predominantly been used for horse agistment and some cattle
grazing.

The subject land, like all the surrounding area, lies in part of the Peel Harvey Catchment,
covered by Environmental Protection Policy (Peel Inlet - Harvey Estuary). It also falls under
State Planning Policy 2.1, The Peel Harvey Coastal Plain Catchment.

4.3 Geotechnical Attributes
431 Geology and Regolith

The underlying geology are sediments of the Perth Basin at depth, overlain by alluvial
sediments deposited by the older watercourses, The sediments are predominantly interbedded
loams and clays with sandy lenses that vary both vertically and horizontally. These sediments
are ascribed to the Guildford (Pinjarra Plain) and Bassendean Land Systems.

Superimposed across the alluvial plain are thin sheets of sand that have added to the topsoils
and formed low sand ridges and drainage channel infill of aeolian silica sand and minor alluvial
deposits.

Drill data from the Armadale Environmental Geology 1 : 50 000 Geological Map, Geological
Survey of Western Australia, 1981 shows the site as being underlain by deeper sediments of
the Perth Basin at depth of = 5 meires.

Lot 791 is undulating but drains from 35 - 36 metres AHD in the central north west down to 25
metres AHD in the central north, and 32 metres AHD in the south western comer.

4.3.2 Soils

The soils consist of alluvial loams and clays as basal soil units. These are exposed on the
surface in the areas of lower elevation, in depressions and weak flow lines. The alluvial soils are
nominated as the Pinjarra System.

Generally the soils are regarded as duplex type soils with a sheet of sand over a loam clay
base. The variation being the thickness of the overlying sand sheet.

Soils are developed on the alluvial clays and loams, such as Soil Type P1b. (Department of
Agriculture and Food mapping 1983, Land Resources in the Northern Section of the Peel -
Harvey Catchment, Swan Coastal Flain, Western Ausfralia). It should be noted that the
Department of Agriculture and Food mapping was broad scale and based on aerial photography
with road cbservations and limited soil test holes.

QOverlying these alluvial soils are grey brown sand over brown and yellow earthy sand of the
Bassendean Sands. The sand is 1000 mm - =3 000 mm thick. The Department of Agriculture
and Food soil types shown are B1.

The mapping, and that completed by Landform Research, related to the pre-subdivision ground
conditions.

Additional drainage of the land is possible to prevent water building up in the surface sands
during winter.

The soil descriptions are based on pre-development conditions. That is they do not take into
account drainage or other issues that will improve the soil quality. See Figures 1, 4 and 5. See
the attached soil test logs and Figure 1.
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KEY DESCRIPTION DEP. AGRIC/FOOD

SOIL UNITS

(Mote that the units
allocated to the solls do not
match the DAF mapping)

RS Ridge Sand Elevated well drained sand ridge with B1
over 3000 mm cream to yellow earthy
sand becoming darker and more earthy
with depth. Small amount of iron
induration and gravel at depth.

s/c Sand over Clay | Lower sand plain that has between 500 Pib
mm and 1200 mm white, pale yellow and
pale brown sand grading yo earthy sand
over sandy clay.

Can have an organo ferricrete layer and
at the loam clay interface.

Can be subject to winter wet solls In parts
priar to site drainage.

HS/C Well Drained Slightly higher elevations with betwesn P1b
Sand over Clay | 500 - 1200 mm cream, brown and
gravelly sand over loam clay.

Well drained and not subject to winter
wet conditions.

4.3.3 Soil Permeability

Mo infiltration tests were conducted on site. Any surface sands are permeable and the
underlying loam clays slowly permeable,

The soils across the site mostly have a minimum of 500 mm sand over the loam — clay. The
loam — clay is slowly permeable.

As alternative waste water systems are proposed the waste water disposal area can be located
or formed to mitigate any unsuitable conditions.

Alternative/nutrient adsorbing effluent disposal systems are also acceptable and require a waste
water loading not exceeding 10 litres/im”/day (to Department of Health, 2001, Code of Practice
for the Design, Manufacture, Installation and Operation of Aerobic Treatment Units (ATUSs),
Serving Single Dwelflings).

Australian Standard 1728 for Geotechnical Investigations permits interpreted assessments.
Interpreted assessments are an essential part of site evaluation because it is crucial to know
how representative the test hole i1s and what conditions are indicated by the colour, nature,
texture and mode of formation of the soil profile. These observations suggest acceptable
infiltration ability.

Alternative/Mutrient adsorbing waste water systems spread the waste water loading over a
larger area and are designed to overcome any localised lower infiltration rates and provide
safequards with the quality of waste water in terms of microbial and nutrient content to ensure
that health and environmental impacts are negated or minimised.

The use of greywater recovery systems, which treat the black water separately and use the
greywater for subsurface irrigation of plants, are effective and water saving.
4.3.4 Nutrient Retention Capability

The spils are sand over clay and deep yellow sand. The overlying sand has low nutrient
retention and the clay high nutrient retention when the waste water has access to the soils.



Lacal Water Management Strategy
Lol /91 Walker Road, Serpenling

In order to mitigate any risk from the low nutrient capability of the soils, alternative (nutrient
adsorbing) waste water systems are proposed.

These are designed to mitigate any adverse nutrient retention issues by specifying amended
soil disposal areas with a minimum phosphate retention rate. Soils must be capable of =PRI 20,

ASINZS1547:2000 is very flexible in the methods that can be used for waste water disposal.
This proposed subdivision complies with AS/NZS1547:2000 and the Government Country
Sewerage Policy.

It is important to note that the soil assessments are made on the natural existing land as it was
at the time of the site inspections. Like all local developments the soils will be improved by
drainage and the addition of fill, which will upgrade the land capability to a much higher more
capable surface. The drainage and fill requirements will be made during the detailed design for
the subdivision.

See Section 634 Waste Water Management and Land Capability mapping is
discussed in Landform Research 2013, Land Capability — Geotechnical Assessment,
Lot 791 Walker Road, Serpentine.

4.3.5 Acid Sulfate Soils

See the Acid Sulphate section in the land capability section of this report. WAPC Planning
Bulletin Mumber 64, identifies the whole area as yellow, Moderate to Low risk (yellow) of acid
sulfate conditions (AASS and PASS) occurring below 3 metres depth, which is the same as all
the existing lots that have been developed in the Byford, Cardup and Serpentine areas.

All soils observed on site are oxidised, with the iron minerals being oxides.

Mo reducing conditions were observed in the soil test holes. No peat or organoferricrete or
other “at risk” materials were observed. See attached Acid Sulfate Assessment.

Mo soils, from the descriptions or the geomorphology, that have physical or compositional
characteristics of acid sulfate conditions, were recorded in the soil test holes.

4.4 Climate

See the land capability section of the report. The climate of the area is classified as
Mediterranean, with hot summers and cool winters. Precipitation is near 950 mm of which over
80% falls in the winter months, April to October inclusive. Evaporation exceeds rainfall in the six
summer months.

Temperatures range from average summer maxima of near 30 degrees C down to average
winter minima of below 9 degrees C.

Prevailing winds are generally easterly in the morning and south westerly in the afternoon in
summer months.
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4.5 Hydrology
451 Soil Moisture

Soils are generally moist throughout the autumn to spring times of the year.

In summer the soils become dry in the sandy upper horizons especially on the ridges in the east
and west,

Some of the soils in the central swale are subject to winter wet conditions. The winter wet
conditions occur when the rainfall temporarily exceeds the permeability of the underlying sand
clay materials allowing the water to fill the upper sandy soil horizon, and if in excess to slow
runoff across pasture.

Constructed drainage and better definition of the drainage will manage that water and reduce
temporary surface water perching.

TAS ACT NT ALUSTH
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4.5.2 Surface Water

In this area there are no defined watercourses, although drains have been cut in the land to the
north to drain surface water from low elevations to the north and ultimately west via drains to the
Serpentine River.

On site there are no watercourses apart from the drains, with drainage being swale drainage
through pasture with no defined bed. The soil moisture is discussed above.

Drill data from the Armadale Environmental Geology 1 : 50 000 Geological Map, Geological
Survey of Western Australia, 1981 shows the site as being underlain by deeper sediments of
the Perth Basin at a depth of = 5 metres.

There is a gentle depression in the central swale that receives surface water from the adjoining
subdivision to the south. A surface drain has been cut from that wet area to the north of the
property were it drains north from Lot 791 and eventually to end up at the Serpentine River.
Figure 5.

Engineering calculations bay Groundwork Consulting Engineers found the inflow from the south
to be a flow rate of 0.07 m™/s and this figure has been used in the design calculations. Figure 6.

With design and construction of the subdivision, the road network will disrupt the across pasture
drainage. The drainage will be defined along swale drains within the road reserves as shown
on the subdivision guide plan and engineering drainage plan.

The engineered drainage plan will collect surface water from roads and direct the drainage
along swale drains to maintain natural environmental flows.

It should be recognised that the surface water will have increased in volume when the land was
originally cleared so drains are required for the arable land but would not have been required
when the site was vegetated with native vegetation.

In turn the planting of additional deep rooted species, particularly trees, will reduce surface
water through increased evapotranspiration.

The Government Sewerage Policy provides guidelines on the setbacks required from water
bodies, with which this proposal complies for alternative waste water systems. This is 50 metres
for alternative or nutrient adsorbing waste water systems, for creeks. However the Health
{Treatment of Sewage and Disposal of Effluent and Liguid Waste) Regulations 1974, provide for
a 30 metre buffer under all situations and this will prevail.

The Health Department Code of practice for ATU's suggests a 10 metre separation to drains,
but the Regulations only require 6 metres which would prevail. The subdivision complies with
the setbacks for drains.

Setbacks and buffers have been determined and are defined on the subdivision guide plan
through the use of building envelopes and engineering drainage layout.

4.5.3 Flood Risk and Drainage

The only existing drainage is small constructed drains. In times of heavy storm events in winter
these may flow more but will not constitute a flood risk because the water is contained within the
drains or adjoining few metres of land. Figure 1.

The lots located on elevated land will ensure that there is sufficient separation from the drainage

swales to eliminate any rnisk from flood flows. The risk from flood flows is designed and
managed in the engineering design as shown on the attached plan Figure B.

B
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The low lying areas that are subject to winter waterlogging occur where precipitation exceeds
the current drainage or infiltration capacity of the soils in winter.

These parameters were generally not exceeded in winter 2012 and little land experienced
waterlogging.

The addition of increased drainage from the design and construction of the subdivision will
reduce the waterlogging potential of the soils.

The engineering design has considered the stormwater runoff and drainage to 1 : 100 year
events.

4.5.4 Wetlands

There are no wetlands on site. An area of winter wet soils occurs in the central swale as shown
on the soil plans attached to this report.

It is noticed that a “Geomorphic Wetland™ is shown on Shire and DOW mapping as covering Lot
791 including the high sand ridges, and this carries across all the subdivided and developed
land adjoining to the east. That nomination is wrong and must have been identified from
mistaken aerial photography interpretation.

4.5.5 Salinity

Whilst the soils are undulating and not significantly higher than the surrounding land, there is no
evidence of obvious salinity. There are no salt scalds and no obvious signs of salt dependant
pasture species. There are minor indicators of salt tolerant species in the wetter areas.

In winter these areas are flushed by precipitation and the water flows to the local road drainage
system.

4.6 Groundwater

The scils and land capability are similar to those on the already subdivided lots on which
dwellings have been constructed.

As noted above the winter water consists of rainfall filling the upper sandy layers in the lower
areas and then temporarily perching on the less permeable underlying sandy clays.

The depth to groundwater is shown in the Perth Groundwater Atlas, being 30 to 31 metres,
rising to the east. This concurs with the on ground observations which show the water table as
not intersecting the land surface with the only water being temporary perched surface water
which will be removed by constructed drainage. The detention basin is designed not to intersect
the groundwater, being constructed just above the maximum elevation.

There is also a bore located on this site in the central west. The bore is sunk into the underlying
sedimentary aquifers which contain a head of pressure that lifts the water in the bore.

The depth of the highest known water in that bore is 7 metres below the surface which equates
to an elevation of 26 metres AHD, 6 metres below the elevation of the lowest land on Lot 791.

With the constructed road drainage the amount of surface water present on site has been
reduced, with drainage assisted to the regional 1930's drains that drain to the west and to the
Serpentine River. Figure 5.
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The type of waste water system can be selected to match each site to minimise the risk of
nutrient export to groundwater. Based on the pre-subdivision data Ecomax and Filtrex nutrient
adsorbing waste water systems will comply with Department of Health criteria.

With the constructed road drainage the amount of temporary surface water will reduce to
provide greater separations.

5.0 Water Use and Sustainability Initiatives
5.1 Water Supply

Water supply is to be scheme water.
5.2 Water Saving Initiatives

* Ralnwater Tanks

If 2 minimum 5 000 litre rainwater tank is recommended by Government for lots with scheme
water, provided it is plumbed into a system that is used all year round, such as potable water,
washing, toilet use or a combination, for toilet use alone, at say a volume of 2.5 L per average
flush with 6 flushes per person, the daily use will be 2.5 x 7 = 17.5 L per person per day.

For an average 2.5 person family over a month this amounts to 1 300 L per month or 1.3 m” kL
per month. Even piping rainwater for toilet use represents a water saving, but is not sufficient
alone in any month to effectively attenuate a storm event. The use of the rainwater tank to
attenuate stormwater flows is therefore not included in the calculations because at this stage
the actions of individual owners cannot be anticipated.

The total savings are in the order of 15.8 kL per year for a 2.5 person average family. With an
estimated average use of water of 300 kL per year per dwelling this represents a saving of 3.3%
if the water is substituted for scheme water.

» Education and Appliances

The education of the purchasers is achieved in literature attached to Water Corporation
accounts, Department of Water and Shire of Serpentine - Jarrahdale awareness information.

The Australian Bureau of Statistics in Water Conservation inside the Dwelling (2007) records
the ways most likely to save water as being education and awareness activities, such as only
using the washing machine or dishwasher with a full load, purchasing more efficient washing
machine or dishwasher, reuse of greywater from the laundry, dual flush efficient toilets, taking
shorter showers, checking for leaking pipes, using efficient shower heads.

The Water Corporation uses the same educational methods of saving water, such as
programing sprinklers or watering on the allotted days, efficient use of hoses, water saving
practices in the home, collecting and utilising stormwater for garden irrigation, using plants with
low water requirements, using single lever mixer taps, insulating hot water pipes, use of soil
improvements, using rain sensitive sprinklers and the efficient use of evaporative air
conditioners.

The Waterwise Household Assessment Sheet produced by Water Corporation summarises the
efficiency measures, all of which are educational or dependant on the type of appliances and
fittings provided for the home. They are not efficiency measures that can be mandated apart
from greywater reuse.

10
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All new homes in Western Australia are required by the 5 Star Plus Building Code Amendment
2008 to fit water efficient appliances such as dual flush toilets and water efficient taps and
showerheads. As the requirements are part of the Building Code of Australia the term "5 Star”
is being phased out. The potentially mandated savings are all in place and are not available as
additional savings.

Department of Water discusses water efficiencies, and notes that 50% of water goes on
gardens. The type of garden developed on each lot and the water use within that garden can
only be achieved through education and not mandated.

For lots using rainwater tanks it is in the householder's interest to be as water efficient as
possible.

With the water captured and released to site there is little change to the water regime. Some
water saving measures are listed below.

The main water use initiatives for each lot could potentially be;
« Potential use of rainwater tanks with a minimum of 5000 kL capacity.

Saving 20 kL per year. This is a small amount, in the order of 3.3% of typical household
usage, and only applies if the water is used throughout the year such as for flushing
toilets.

+ Dwellings could use ATU's and then use the recovered water on gardens. ATU's will be
required for some lots due to = 2.0 metres to the water table.

Savings 81.4 kL. MNote; Greywater recovery systems are not available where ATU's are
used as all water is recovered and can be directed to gardens.

Greywater Recovery Systems are available on lots with conventional septic systems
and can result in that water being diverted to gardens which will reduce the amount of
water that may be required from a bore.

The use of native or low water requiring exotic trees for landscaping. This is probably
not significant in a location such as this with a high winter rainfall and loam based soils.
Savings relate to soil moisture and in this area the savings could amount to a significant
amount if summer irrigation of garden plants and trees is minimised. However it may be
preferable to plant trees to reduce water loading on site.

+ The encouragement for the use of low water requirement gardens.
Savings estimated to be 10 — 20 kL per year.

» The use of water saving devices, water saving shower heads and dual flush toilets are
already mandatory in Western Australia and are part of the Building Code.

These can save up to 90 litres water per day according to Water Corporation and are
assumed to be used in the estimated average of 220 kL per year and therefore no
additional savings will be available to the rezaning.

» The estimated savings of 220 kL per year appear inflated when compared to the actual
and projected water use for dwellings by Department of Planning of 155 to 170 kL per
capita. Normally averaged dwellings use around 300 - 350 kL water per year for both
inside and outside use.

« FEncouragement for the use of water efficient appliances. These are assumed to be
used. Therefore no additional savings are likely apart from education of the public to
take shorter showers and use water saving habits in the home,

« Utilising the road drainage for irrigating the road and community landscaping.
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If the average dwelling holds 2.5 persons, and yearly water use is 300 kL per year, the average
use per person is 120 kL per year, without any savings.

To achieve the target of 80 kL per person per year will be difficult and probably does not take
into account the reductions in water use that have been made in recent years including the
mandated provisions. With the mandated water saving features there is little that can be done
to save additional water from a physical process with most of the savings coming from public
education.

To achieve water savings the use of water wise gardening and plants, rainwater tanks, water
recovery and recycling through either a nutrient adsorbing waste water system or a dedicated
greywater system, will be required and/or changed or aware water use habits will be required.

With the level of public information now available it is likely that some initiatives will be taken up

by new landholders. The Water Corporation has ongoing water savings advertising, education
and community awareness initiatives.

6.0 Stormwater Management Strateqgy

8.1 Post Subdivision Water Input
The proposed subdivision, has lots down to 4 000 m” with the largest lot being 9 144 m?.
All lots will be connected to scheme water but will have on site waste water disposal.

The amount of scheme water used per dwelling will depend on the number of persons, the
amount of water added to gardens and whether there is a swimming pool. The volume is
normally in the range 200 — 300 kL per year for a family.

For a 0.4 ha lot this equates to say 300 kL per lot additional water loading. The scheme water
will be spread generally over the whole subdivision.

The other loading is from rainfall, at near 950 mm per year, most of which falls from April to
October inclusive. This will not change.

There is potential for rainwater tanks on all lots. On lots connected to scheme water, a small
tank for gardens will effectively attenuate rainfall for summer but not in winter when the tank will
be full. Cn the other hand a small tank used for potable water will help attenuate rainfall
throughout the year, but will still depend on the amount of water used daily.

* The mandating of a 5 000 L rainwater tank and the use of water from that tank could
account for a use of 20 plus kL per year per house depending on use patterns, that would
reduce the input from scheme water. As the data is generalised, relatively small, and it is
uncertain whether rainwater tanks will be used, this use of rainwater is ignored in the
calculations.

ATU with waste water directed to gardens will potentially offset some scheme water use by
replacing the need for scheme water for gardens.

For these calculations and considerations, the potential for some rainwater use by lots
connected to scheme water, and irrigation from ATUs, are considered in the calculations. (See
treatment of Stormwater below).
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6.2 Changes to Soil Moisture as a Result of Subdivision
* [nflows to site
Groundwork Consulting Engineers calculate the inflow surface water volumes at 0.07m"/sec.

They have designed the drainage system to incorporate those input surface water flows from
the south, Figure &.

+ Bullding envelopes

For a dwelling a hard surface area of 350 m” is assumed, including the dwelling, driveways,
sheds and garages.

To this is added 50 m” of driveway, to make an assumed area of hard surface per lot of 400 m*.

The recharge from soils rises because the runoff from the roofs increases and there is no
pasture or other vegetation on that footprint to lead to evapotranspiration of the water.

Mormal recharge for pasture is assumed to be 40% and recharge from roofs and roads is rated
at 90%. That is there will be an additional recharge of 50% for the area of hard surfaces on lots
connected to scheme water, as a result of subdivision, because the evapoftranspiration of
pasture and vegetation is replaced by hard surface.

If rainfall from roofs is retained on lots, either through soakwells or rainwater tanks and on site
waste water disposal, there will be no change to the water loading from development.

There may be a small change as a result of reduced evapotranspiration from hard surface areas
or increased evapotranspiration as a result of additional tree planting.

If the additional water collected and not soaking into the ground is directed to scils through
soakwells, rainwater and waste water the difference in loading caused by reduced
evapotranspiration from pasture is 90% - 40% = 50%.

The difference in water loading is;

For each lot at 400 m® per lot hard surface;

400 m? x 0.950 m rainfall x 50% change to evapotranspiration = 190 m" ar kL {increase) spread
over a lot of 0.4 hectares or 4 000 m® which is equivalent to an additional 47 .5 mm rainfall.

To this must be added the 300 kL scheme water per 0.4 ha lot which is equivalent to 72 mm
rainfall.

These calculations have been made by Groundwork Consulting Engineers in order to arrive at
the flow scenarios. See attached plan.

« Ropads

If all the additional water from the roads is contained within swale drains and the detention basin
then there will be no overall change in recharge on site as a result of development.

The road drainage has been calculated by Groundweork Consulting Engineers to infiltrate into
the soils through the swale drain and detention basin. Excess water in excess ofthe 1in 1 year
event is permitted to flow from the detention basin in line with Department of Water Guidelines.
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» Recharge

This provides an indication of what effect the construction of hard surfaces on the proposed lots
and road drainage will have in drying or draining the soils. The changes can be summarised by
the following.

Scheme water + increased recharge from roofs to soakwells + increased loading from
roads and driveways - drainage from roads removed offsite (this includes the recharge
from the roads and driveways plus the water running off the sloping land that is
collected by the roads) — any water substituted for scheme water use from greywater
recovery or rainwater tanks — increased evapofranspiration due to additional trees and
landscaping.

This provides an indication of what effect the road and swale drainage and hard surfaces will
have in drying or draining the soils.

To gain some idea of the changes to recharge, the 35 lot subdivision is considered.

Currently rainfall which falls on the subject land either soaks into the soils or runs from the site.

With development the amount of hard surface will increase, with dwellings, driveways and roads
on the site.

The runoff from the road network and hard surfaces is calculated by Groundwork Consulting
Engineers and is included on their attached plan. That drainage is directed to a detention basin
in the central north for infiltration and overflow during large storm events.

Apart from scheme water, loading from rainwater that is collected from roofs and not used in
rainwater tanks, will be directed to on site soakwells.

The only potential reduction in recharge is from additional planting of trees. This is likely as
owners of rural living properties normally plant additional trees. There is also a reduction of
grazing on remnant vegetation and the potential for some regrowth of understorey.

As noted above scheme water contributes water of around 75 mm rainfall equivalent.

The additional hardstand on each 4 000 m’ lot increases soil moisture by around 47.5 mm
rainfall equivalent as shown above.

These two values are equivalent to around 13% of rainfall as an increase.

If the planting of deep rooted trees and shrubs changed the recharge by 15%, by converting
pasture to parkland pasture, this would be equivalent to a reduction in recharge of 950mm x
15% or 0.950 m rainfall. That is 15% of rainfall across the site or 142.5 mm rainfall.

As the additional recharge is equivalent to the loss of water from the additional tree planting by
individual lot owners on their land the pre and post development water loading will be similar.

These calculations have been used by Groundwork Engineers in their calculations of the water
loading and drainage requirements.

Therefare as a result of subdivision there is not anticipated to be any additional increase in
recharge to soils.

In the calculations the use of rainwater tanks is ignored because the potential savings are 7%
when compared to individual water use by landholders. The mandating of rainwater tanks, if the
water is substituted for scheme water, is considered in 6.2.3 Rainwater Tanks.
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6.3 Stormwater Design
6.3.1 Design Criteria - Volumes

Department of Water seek to retain on site rainfall from a 1in 1 year ARI 1 hour event with the
excess directed to stormwater, which represents 93% of the rainfall events being retained on
site. This provides for a maintenance of the pre-development environmental flows.

These calculations have been used by Groundwaork Engineers in their calculations of the water
loading and drainage requirements. See attached design Figure 6.

Higher volume rainfall events will be directed along the designed drainage to link with the
regional drainage, by accepting the stormwater from the south and releasing the stormwater
along the natural flow path across the northern boundary. The detention basin is located at the
point of the natural flows.

The methods of retention on site consist of management taken at each dwelling, and
additionally management of the road drainage and detention basin.

Management at dwellings will consist of soakwells to take roof drainage. This can be
supplemented by rainwater tanks including the mandating of 5000 litre rainwater tanks. With
large lots, runoff from other hard surfaces such as driveways and paving will normally flow onto
the adjoining =soils and soak into the ground.

Waste water will be directed to onsite waste water disposal to irrigate gardens and substitution
for scheme water.

The design of the detention basin is sized appropriately with cross sections and elevations of
water bodies provided by Groundwater Consulting Engineers. The figure produced shows the
location of the detention basin, the volume, the volumes of the various storm events, the invert
levels and the outlet volumes and location. Figure 8,

Drainage features such as swale drains are |located within road reserves.

The detention basin is located on its own lot to ensure;

+ access is readily available to the local authority to maintain the drainage feature, by
proximity and time,

= the drainage feature cannot readily be blocked by landuse actions of the landholder,

+ the drainage feature is constructed from a safety perspective and installed with relevant
protection such as shallow slopes and as necessary fences.

The other issue that requires consideration is the landforms of most catchments pre-subdivision
direct larger storm flows to the headwaters of the local regional drainage lines.

6.3.2 Roof Drainage and the Size of Soakwells

A rainfall design criteria of 16.5 mm is normally used to provide the ARI hourly one year design
flow volume. At that criteria 93% of all water will be retained on site. (Department of Water

Infarmation).

For a dwelling on a subdivision a hard surface area of 450 m® is assumed, of which water from
300 m? is likely to be directed to soakwells.
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The site has permeable deep sand and sand over loam soils that will enclose any soak wells
and allow lateral flows from them. The soak wells will be located in sand. With a lot size of 0.4
ha, even if water was fed to the pasture, that water would readily soak into the ground before it
ran off as significant surface water.

In greater rainfall events such as a 100 year 1 hour event the excess stormwater will either still
be taken up by the soakwells, overflow from soakwells, or if no soakwells are used simply flow
onto the ground.

Based on the proposed subdivision, the soils and the slopes, and the calculations above, all
stormwater will be able to be retained on site.

As the surface area directed to scakwells is assumed to be 300 mz. and the rainfall criteria is
16.5 mm ARI event, with a 0.8 runoff coefficient from hard surfaces, then a volume of up to

300 m®x 0.9 x 16.5/1000 mm = 4.455 m”

Typical snakwells of 1300 mm diameter x 1200 mm depth hold a volume of 1.59 m”. Therefore,
three 1300 x 1200 mm soakwells will be required, with a larger roof area requiring
correspondingly four or more soakwells to achieve a 1.in 1 hour ARI rainfall event.

With two such soakwells a total storage volume will be 3.18 m” or 71% of the 300 m” roof area
used. Therefore, to round the figure off, a roof area of 300 m? will require three 1300 x 1200
mm soakwells with a larger roof area requiring correspondingly more soakwells to achieve a 1
in 1 hour AR rainfall event.

Excess water from rainfall events greater than this will flow onto the ground for broad area
infiltration. The large lot sizes with a minimum of 1 hectare provide sufficient area for excess
infiltration.

The volume of water directed to soak wells can be reduced correspondingly for dwellings with
rainwater tanks in excess of say 5 000 litres.

6.3.3 Rainwater Tanks

If a minimum 5 000 litre rainwater tank is recommended for lots with scheme water, provided it
is plumbed into a system that is used all year round, such as potable water, washing, toilet use
or a combination, for toilet use alone, at say a volume of 2.5 L per average flush with & flushes
per person, the daily use willbe 2.5 x 7 = 17.5 L per person per day.

For an average 2.5 person family over a month this amounts to 1 300 L per month or 1.3 m® kL
per month. Even piping rainwater for toilet use represents a water saving, but is not sufficient
alone in any month to effectively attenuate a storm event. The use of the rainwater tank to
attenuate stormwater flows is therefore not included in the calculations because at this stage
the actions of individual owners cannot be anticipated.

The total savings are in the order of 15.6 kL per year for a 2.5 person average family. With an
estimated average use of water of 300 kL per year per dwelling this represents a saving of 3.3%
if the water is substituted for scheme water.

6.3.4 Waste Water Management

The critical issues are that the waste water should be disposed of into well a designed waste
water disposal area to enable the waste water to infiltrate into the natural soils and not be able
to move laterally and short circuit the disposal area. When this is undertaken good nutrient
retention can be achieved. The Local authority is required, under the Health Act 1911, to
oversee and approve waste water disposal; in this case to the Health Department Guidelines
2001 for ATU's.
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Nutrient retention is high on this site when the use of ATUs is mandated. This is discussed in

Land Capability mapping is discussed in Landform Research 2013, Land Capability —
Geotechnical Assessment, Lot 791 Walker Road, Serpentine.

The use of nutrient adsorbing systems is recommended.

The Draft Country Sewerage Policy (22 September 2002, SOCWM meeting) permits waste
water disposal on any soil type on lots in excess of 2 000 m? and allows for some site
modification.

The soils on all parts of the developable areas are capable of accepting and retaining all waste
water.

The deep yellow and brown sandy upper soil horizons have moderate phosphate retention
capability and in the deeper areas in the west have good phosphate retention capability.

Phosphorus adsorbing amended soils are used for the waste water disposal area of alternative
waste water systems in the lower elevations These systems are nutrient adsorbing, and
designed to adsorb all or almost all the phosphorus released in waste water.

The increased effectiveness of nutrient adsorbing waste water systems for nitrogen removal is
shown by research by Filtrex which has found that nitrogen is reduced by 75% at the edge of
the waste water disposal area, (Filtrex, March 2009) and then further reduced by the soils.

The soils on site are highly capable of accepting the nutrient loading on the lot sizes proposed
bearing in mind the type and depth of scils and distance of lateral flows.

Waste water systems can readily be installed and comply with the waste water disposal
guidelines for disposal and installation.

+ Health (Treatment of Sewage and Disposal of Effiuent and Liguid Waste) Regulations 1874 — Health
Act 1811.

s Government Draft Country Sewerage Policy, 2002 (revised September 2003) and under revision.

= Specification for Aeroblc Treatment Units (ATU's) Serving Single Househofds, Health Department of
Western Australia 1992 or superseding document.

« Draft Guidelines for the Reuse of Greywater in Western Ausitralia, Health Department of Westemn
Australia 2002, or superseding document.

6.3.5 Size of Road Drainage
« Swale Drainage

Being sand over clay soils the swale drains will permit adequate infiltration of the one year one
hour return storm volumes. However in heavier events, when there will be some runoff, there
will also be some seepage and drainage from the surface sands into the swale drains and
constructed drains.

Road drainage will use a number of features, but predominantly grassed swale drains which will
enable infiltration of the smaller rainfall events. Detention and infiltration basins will then collect
the excess water from the swale drains. Water from the detention basins will be provided with a
storm overflow to existing or designed drainage. The design and cross section of the swales is
shown on Groundwork Consulting Engineers design, Figure 6.

Examples of swale drains are provided in Department of Water, A Manual for Managing Urban
Stormwater Quality in Western Ausiralia grass swales EMP14.

It is proposed that the 1 year 1 hour rainfall events will be retained on site, through the use of
soakwells on individual lots. Data is obtained from the Bureau of Meteorclogy. Excess
stormwater events permit runoff from the system to maintain environmental flows.
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This is similar to the existing situation on the local roads and best matches the pre development
with the post development situation.

The swale drains are also designed to accept the calculated flows of 0.07 ™/sec from the south.

For larger storm events it is normal for surface water to flow across the ground and congregate
in swales and lower elevations. For this situation to continue the runoff should also be
unconstrained by kerbing or swale drains.

With such large areas the swale drain is constructed such that the proportion of excess
stormwater that flows along the drain after construction will be proportional to the permeability of
the soil.

« Detention Basin

The surface water calculations have been made by Groundwork Consulting Engineers in their
calculations of the water loading and drainage requirements, See attached design Figure 6,

Higher stormwater events (=1 hour 1 year event) will be directed along the designed drainage
to link with the regional drainage, by accepting the stormwater from the south and releasing the
stormwater along the natural flow path across the northern boundary. The detention basin is
located at the point of the natural flows.

The methods of retention on site consist of management taken at each dwelling, and
secondarily management of the road drainage and detention basin.

The design of the detention basin is sized appropriately with cross sections and elevations of
water bodies provided by Groundwater Consulting Engineers. The figure produced shows the
location of the detention basin, the volume, the volumes of the various storm events, the invert
levels and the outlet volumes and location, Figure 6.

Drainage features such as swale drains are located within road reserves.
The detention basin is located on its own lot to ensure;

= access is readily available to the local authority to maintain the drainage feature, by
proximity and time,

+ the drainage feature cannot readily be blocked by landuse actions of the landholder,

» the drainage feature is constructed from a safety perspective and installed with relevant
protection such as shallow slopes and as necessary fences.

The detention { infiltration basin will require a piped or level sill outlet to prevent overflow and
provide attenuated flow to the headwaters of the catchments to prevent scouring. The basin is
recommended to have shallow slopes and banks to increase safety and provide habitat and
reed establishment. As shown by Groundwater Consulting Engineers.

On this site, the detention basin is recommended to be naturalised, with more gently sloping
edges to the basins, to enable access for maintenance, and vegetated as a naturalised wetland
or, for overflow storm volume, formed as a grassy swale.

The following documents provide information on potential designs (see the attached
notes/illustrations).

» Stormwater Management Manual for Western Australia, Department of Environment
WA, 2004,
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s Guidslines for Groundwater Protection in Australia, ARMCANZ, ANZECC, September
1985.
Department of Water, 2008, Better Urban Water Management

+ Environmental Protection Authority Victona/ Melbourne Water, undated, Urban
Stormwater, Best Practice Environmental Management Guidelines

« Water and Rivers Commission, 1988, Manual for Managing Urban Stormwater Quality
in Western Australia.

It is proposed to plant local native trees and shrubs around the perimeter of the basin. The
basin is likely to dry out in summer through evaporation and seepage through the underlying
sandy clay subsoils, therefore reeds and rushes that can be used as perimeter planting will
need to be able to withstand a period of dry conditions most years. The trees and shrubs will
be planted at the rate of 1 plant per 3m?, with reeds and rushes planted at 3 plants per 1m?.

Suggested species include;
Trees and Shrubs

Banksia littoralis
Callistemon phoeniceus
Callitris preissii
Casuarina obesa
Eucalyptus rudis
Melaleuca cuticularis
Melaleuca laterifolia
Melaleuca preissiana
Melaleuca rhaphiophylla
Melaleuca teretifolia
Melaleuca viminea
Taxandria linearifolia
Viminaria juncea

Reeds and Rushes

Baumea juncea
Bolboschoenus caldwellii
Eleocharis acuta

Ficinia nodosa

Isolepis prolifera

Juncus articulates
Juncus microcephalus
Juncus pallidus

7.0 Groundwater Management Strateqy

By retaining the 1 hour 1 year starm event on site and releasing water from larger storm events
it has been calculated by Groundwater Consulting Engineers that the pre- development
recharge will be similar to the post development recharge.

The surface water volumes and flows onto and offsite will be similar from pre-development to
post development and the recharge to groundwater will be similar.

The water recharge is not anticipated to change, therefore no changes are anticipated to
groundwater regimes.
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8.0 Future Design Considerations

Additional detailed engineering design, to accompany the site specific design for the
subdivision, may be required to adjust the water management if there are changes to the
development, during construction of the development and if different soil conditions are
encountered in localised areas during construction.

If that is the case the engineers will provide revised catchment calculations based on any

changes to the catchments as a result of development. Flow rates and attenuation will also be
considered, when designing pipework.

9.0 Monitoring

Monitoring of water quality is not seen as necessary because there are no defined watercourses
on the precinct and other issues that are listed below.

+ |tis proposed that all surface water up to and including the 1 hour 1 year return event
will be retained on site within the swale drains. Excess water will be directed to
relatively small detention basins from which it will flow to the external regional drainage
system, outside the subdivision. Water within the detention basins will evaporate, be
lost through transpiration and infiltrate into the soils in spring and summer.

Unless taken immediately the only water available to sample will be the water in the
dams or at the external drains.

= The subdivision may be developed in stages and not all stages will have water standing
or running water available for sampling.

+« Sampling is very much influenced by the yearly weather regime and rainfall in dry years
and this can make comparisons difficult. For example in a dry year salinity and often
nitrates will normally be high due to evaporation and reduced dilution factors.

= Sampling the potential impact of subdivision is only available after construction and the
lots have been sold and developed, which limits potential sampling and modifications to
the drainage system. Hence the need for sufficient area in the dedicated drainage
footprints for flexibility.

On the precinct the only water readily available for sampling will be the created detention basin.
Sampling is therefore proposed at the basin that will accept water from that catechment.

Samples from this basin will provide an indication of any impacts on water quality of the
subdivision and will represent more than half the precinct.

The sampling will require at least one year, and preferably two, of sampling in spring and
autumn to provide data on the guality of water in the existing drains on site if they flow in a
particular winter.

Post development it is recommended that sampling occur in spring and autumn for two winters
following any stage or final construction.

The sampling is suggested for the following parameters, TSS, TP, TN, EC DO and pH.

20
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10.0  Implementation
Implementation will oceur during construction.

If construction is staged the stormwater management will be developed to deal with the
stormwater both during and at the end of construction

Analysis of Stormwater and Recommended Management

Individual lots = The soils on site are coloured sands over loam/clay and deep
yellow sands,

« The site investigations and enginesring design calculations
made by Groundwork Consulting Engineers show that the soils
will be able to accept and retaln on site the ARI 1 hour 1 year
rainfall events. Figure 6.

+« Stormwater from heavier rainfall events will distribute onto the
land surface.

Road drainage = The site Investigations and engineering design calculations
made by Groundwork Consulting Engineers demonstrate that
the swale drains will be able to manage surface water.

« For events in excess of the 1in 1 year 1 hour, the excess water
Is directed to a detentlon basin in the central north.

« Based on the calculations for water management, thera are no
limitations to development, or any limitations ldentifled can be
contralled by good water management.

« The swale drains ere designed to encourage infiltration and
cuteff functions. See DOW (Water and Rivers Commission),
1988, 217 (BMP14).

+« Swale drains are located in the road reserves for maintenance.

Water Management « There are no limitations imposed by the site on water
management that would result from subdivision or
development.

« The flow into the site from upstream iz determined by
Groundwork Consulting Engineers to be 0.07 m’/s. This flow
has been Incorporated Into the water management design.

=  The detention basins and swales will be able to deal with storm
and flood events without compromising the potential for flooding
the developable land.

« The swale drains associated with the road network will reduce
the potential for water to lay on the surface in winter, drying tha
solls.

Detention basin « The detention basin is designed to be installed above the
highest known groundwater and will be able to deal with storm
and flood events without compromising the potential for flooding
the developable land.

» The detention basin s recommended to retain the 1 In year 1
hour events (A Manual for Managing Urban Slormwaler Quality
in Western Ausfralia infiltration basins EMP 110 and Wet
Basins BMP 18).

« The detention basin Is provided with its own lot for greater
ability to manage.

« The detention basin is to be revegetated with local native trees
and shrubs combined with fringing reeds and rushes.

Recommendations + The installation of rainwater tanks with a minimum of 5000 litres
can be considered but will not impact an water management,

« Greywater reuse is ancouraged to minimise scheme water use.

» Stormwater volumes will need to be revisited during the
engineering design stage when the final subdivision design has
been determinad.
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MANAGEMENT of IDENTIFIED CONSTRAINTS for LAND USE AND DEVELOPMENT

KEY

CONMSTRAINTS IDENTIFIED

GEOTECHNICAL and ENVIRONMENTAL MANAGEMENT

a
b

Soll parmaability Imitations
Foundation soundness

Polential stope instability

Frovide appropriate washe waloer digposal Systems.
expanding sub-snlls.
Organic subsois may need to be ramoved if present.

A5 2BT0 She Clazs P generatly applies to cut and fill
Provide eppropriale foundetion desigr,

Upslope cutoff drains recommendsed,

Lipslope water laading to be avaolded.

Trees to be retainad/plantad, Paslure cover ta be maintained

SlL.‘:EIJ :-Iupe'; thal ruﬁﬁ;r-le_ :.ai_gjl-l-ifmlrll
managamant

Steap siopas that will raguira significant managament to davalon.
The slopes are often associaled with @ lendscape fealure,

Fler pale: foundations May be mun: spproprialé Whan eut and fil
Larger lot sires recommended; = 1000 m

| Waler erosion risk

haintain soil cover of crops, pasture, trees or shrubs
Lise contour drains and agriculiural practices,
Slormwalter 1o be pontrofed.

Potential fiooding

Fubjoct 1o winter wel conditions or walor
logging risk in wet years.

| scil workability

Heguires sand pad Lo be sel suliicently (0.5m) above lighest known
watar laval ta minimlza capillary afacts.

Locate developments autzide areas of flacding. o
Altarnative waste waler lraatmeni systems likaly to ba requirad.
Cul off drains and olher dremeage ikely o be regquired.

Raise and or terrace waste waler disposal areas.,

Fill may be required for devalnpmants,

Floar elavalians ta have claarance abcva water risk levels.
Feduey slogk in winber.

Food drainage and cut off draing will intersect and diven suface
waler lrom upsiope. diving areas lowear down slope,

Remaowve or avaid rock, clay subscils ar ather restriclions.

Low maoisiure avaliability of s3oil

Managea ar raduca steck to ensura pastura covar through summer,
Rastrict claaring {o bullding anvalopes.

Lo nudrient retention abality

Altarnative wasta walter fraatmenl systems may be required.
Lesch drains may need to be inverted or semi-inverted, bunded by
natural sall or imparmaabla mambrane on downsiope sida.
Setback davalopmenls appropriate distancas fram watar
bodiesfewetlands.

Lse reficulated sewerage.

Feed stormwaler through delenticn basins and swale drains.
Manage nutrignt and fediliser applications and stock

Restrict clearing to building envelopes.

Restrict the densily of development,

Water poliution risk by overtand [ow

Retain suface water in basins, use swale and grass filters,
Manage stock and potentially polluting land usas.

Potentially low microbial purification

Allernative waste waler treatment systems required.
Correctly install waste water systems,

Water table <0.5 metras depth

e & & % a

Soils can be modified using fill, cutaff drains to comply with the
Government Country Sewerage Policy.

Use Fillrex or Ecamax, which can be installad whare the watar table
Is at 0.25 and 0.0 m below the surface.

Restricted rooling candilions

Water pollution risk by subsurface flow

Awoid rock, hardpan or other restrictions.

See (n) above.

Low topsoll ndrient retention

See (n) above,

Remnan vegetation

s|=|™|®|™

Wind erosion risk

|

Manage cr reduce stock, imigate and improve pasiure.
Maintaln vegetationsiubble caver thraugh summer.
Restrict clearing to building envelopes.

=

Reduced aase of axcavation

-8 ® @

Remove rock or avoid constrained areas.

Salinity risk

Provide drainage and reduce ponding.
Plant deep rooted species including deep rooted crops.

Wetland conservation

Exclude building envelopes and developments.
Frovide appropriate buffer distances.
Place conservalion covenants on wetlands and/or vegetation.

Potentlal for acid sulfate conditions

Minimise deep axcavations or bulk earhworks; usea fill,
Meutralise removed alfecled sails.
Minimise or exclude dewslering and lowering of groundwaler,

Restricted water avallability

e w e s @ |a W

Water may be restricted for some horticullure land uses

3|5

Semi-inveried leach drains

Leach dralns shauld be semi-inverted, bunded by natural sall ar
impermeable membrane on the downslope sidea.

Alternalive waste water treatment
systam required

LInsultable for conventional septic systems. Al lats will be required
lo use alternative waste water trealment systems (o comply with
Regulations, Paolicy and Department Guidelines.,
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APPENDIX 6

Letter by Department of Water



APPENDIX 6

E— |
|
|

u"'m‘-"r Governmenl ol Western Australia
\Le Departiment ol Wale
e A

RiBEETWIE] Your rof: 100889

L'J T Jﬂ Our rel;  RFHB32-03

':lL il I “ PAARES

. Enquides: Jone Slugess (B550 4228)
HY

Grey and Lewis
Suite 5, 2 Hardy Streel
South Perth WA 6151

Attention: Liz Bushby

Dear Liz,
Re: Local Water Management Strategy — Lot 791 Walker Road, Serpentine

Thank you for referring the Local Waler Management Strategy - Lot 791 Walker
Road, Serpentine (LWMS) received with your correspondence on 10 December
2016. The Department of Water (DoW) apologies for the delay in responding lo
your submission, however DoW has reviewed the LWMS and wishes lo advise
that the document satisfies the requirements of Belter Urban Water Managemenl
(WAPC, 2008), subject to any advice from the Shire of Serpenline Jarrahdale.

Save time with Water Online

As your organisation is regislered lo use Water Online, we encourage you to lodge
fulure referrals electronically via the Water Online customer portal at
www.waler.wa.gov.au. Water Online provides the fastest and mosl afficient
process for submilling referrals or requests for planning advice. If you have any
questions regarding the Water Online portal please contact our Business Supporl
Unit on 1800 508 885 (select Option 2) or planning.enquiries@waler.wa.qov.au.

If you wish to discuss the above or require further information, please contacl Jane
Sturgess at the DoW's Mandurah office on 9550 4228.

Yours faithfully
7
1 Brett Dunn

Program Manager — Urban Water Management
Peel Region

e

29 March 2016

Kerinann Pl Roglon

107 Droalator Pamdo Mondurali Ocoan Mading Mol Westsn Austrlin 6210
e o 352 Kondieah Woslon Austialia G210

Tolophonn (00) D550 4222 Facsimile (00) D581 ABOO

e ko] (Y i
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