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Witchcliffe

Sustainable water services
Rain tanks to each residence

Pressure sewer collection
systems

Waste Water Treatment Plant
delivering Class A+ non potable
water

Land is now zoned

Subdivision approvals in place
for stage 1

Planners — Roberts Day
Engineers — TME
Environmental - RPS



Witchcliffe Village Strategy

Provides a vision for the future growth of the Witchcliffe town site until 2028 and
defines a footprint for the expansion of the town site based on the Leeuwin-
Naturaliste Ridge State Planning Policy 6.1 (1998) LNRSSP.

Vision is to “create a vibrant rural village within a forest and farm setting, with
respect for the physical, environmental and landscape of the area, diversity in
lifestyle choice and facilities, a strong sense of belonging, nurturing and
celebrating local talent and industry, providing tourism experiences and
promoting human spirit.”

The Strategy sets out a number of objectives to achieve this vision. Central to
these is the notion of expanding Witchcliffe using alternative servicing methods.



Witchcliffe Planning Context



Land Ownership

Redgate Estate Pty Ltd own Lot 2 and Sussex Location 2183 Redgate Road which
omprises approximately 111 hectares of land with a potential yield of 504
esidential lots. The land is and currently zoned Future Development Zone and has
in approved Structure Plan in place and subdivision approval for a first stage of 50
ots.

Redgate Developments Pty Ltd also has an area of approximately 52 hectares at
ot 1032 Redgate Road also zoned Future Development that will yield
ypproximately 228 lots.

\pprox 44 existing townsite lots with total expansion of approx 845 lots



Structure Plan Area



Lot 2 and Sussex Location 2183 Redgate Road




Lot 2 and Sussex Location 2183 Redgate Road



Stage One Location



Servicing Coordination

Viultiple land owners, developers and existing residents

Public workshops

_oordinated servicing approach

_ooperation between land owners and consultant teams
\ll striving for innovative and leading edge development



General servicing required for development

_learing- clear blue gums and retain native
~arthworks- minimise earthworks and retain landform
>ite works- walls minimal use

Nater supply-alternate methods

sewer- alternate methods

Roadworks- alternate methods and form

stormwater/ WSUD- state of the art methods- extensive use of
vioretention systems

Power- Western Power and Green Power
[elstra- NBN ?7?7?



Water and Sewer

[raditional servicing approach would be by water main and sewer main to
and from Margaret River (8km away)

Nitchcliffe not in license area of Water Corporation
A\lternate suppliers now permitted and encouraged by ERA
New future for Western Australia for water and sewer
Nitchcliffe and Gracetown are leading the way

3reaking significant new ground in WA



Reasons for Change
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>roposed Water and Sewer Strategy for Witchcliffe

Rainwater tanks to each lot to provide potable water supply for inside
1omes- drinking, showers

sewer effluent from each lot collected and conveyed to a proposed Water
Recycling Plant (WRP) at Davis Road tip site

“ffluent treated to class A+ (fit for purpose) standard and become a non
botable water supply

[reated water returned to each lot for non potable uses such as toilet
lushing and gardens (exclude laundry initially)

Non Potable Water also used in fire hydrants through development

stormwater for lots and roads treated and captured together with shallow
sroundwater from subsoil systems for use on POS areas






Household water balance

Nater balance modelling using historic rainfall/climate change
/arying occupancies, roof areas
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Household water balance

he State Water Strategy -approx 100,000 litres/p/yr consumed

Approx 50% is for external use. Thus 50,000 litres/p/yr used externally
137 litres/p/day average).

3ased on an average occupancy of 2.6 persons/lot and 122 |/p/d
vailability a non potable demand of approximately 310 I/house /day can
be supplied for gardens.(approximately 90% of the State Water Strategy
argets)

Non Potable water will be used inside houses in toilets only and outside
he houses for garden irrigation

Non potable usage in the houses is limited to toilets. With low flush toilets
he demand is 33 |/p/day. This results in a daily demand for toilets of 85.8
/day

Non Potable water used on the gardens will be restricted to the water
hat can be provided back to each house. (approx 225 |/day)



Household water balance

Nithout a major winter storage the non potable water available for
rrigation demands will be the same as the in house potable demand

Jnder average rainfall conditions (last 5 years average) and using the
maximum non potable supply available it will be possible to irrigate with
sub surface irrigation approximately 145 m2 of lawn per household.

[his is based on subsurface irrigation of grass and meeting 40% of the
svaporation with irrigation after rainfall is deducted.

\lternatively native gardens and / or vegetable gardens could be used as
ong as they stay within the daily non potable water allocation available.

Jse of native plantings will be encouraged for each household
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Witchcliffe Rain Tank Sizes Last 5 years Average Rain (2003 — 2007)
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Witchcliffe Sewer Collection System

>ropose low pressure sewer system

Reduces the need for this——-—)

Natertight design and absence of manholes
liminates external flows into the system

Particularly good in backlog areas



Low Pressure Sewer System

Differ from conventional sewer systems in that they break down large
olids in a lot scale pump station before they are transported through the
ollection system

Natertight design and absence of manholes eliminates external flows into
he system

south East Water installed the first pressure sewer system (PSS) in
Australia at Tooradin in 2001. Now have 800 units installed.

Particularly good in backlog areas
Nater Corporation have used in limited parts of backlog areas



Example Pressure Sewer System



Example Pump Curve
240V Curve 50Hz
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Gembrook System - Victoria



Gembrook System - Victoria



Gembrook Example - Victoria



Gembrook Example - Victoria



Gembrook Example - Victoria



Gembrook Example - Victoria



Gembrook Example - Victoria



Proposed WRP site



WRP flows

Jnited Utilities Australia have assessed the scheme and determined flow
barameters for design of the WWTW

Average daily inflow (design maximum, during holidays) 260 kL/d
\verage daily inflow (design minimum, during winter) 220 kL/d
>eak factor 3.0x ?

Vlinimum Flow factor 0.25x

_ength of Peak 2.0 hours



Example Package Plant (100 kL/d)

Imaae coturtesv of ULJA




WRP concept

Water Recycling Plant (WRP) concept developed by Wayne Bagg of UUA
onsists of:

nlet works comprising fine screenings and grit removal
nflow balancing tank

\ctivated sludge reactor

-xternal hollow- fibre ultrafiltration system

Disinfection by ultraviolet light irradiation and chlorination (> 6.5 log
-emoval of pathogens)

“ontinuous online monitoring of recycled water quality
“hemical dosing for alkalinity control and TP removal
3iofilter odour scrubber- all process units will be covered
Naste activated sludge dewatered for off site disposal



Water Quality Targets- source Wayne Bagg UUA

BOD mig/L =5.0 Secondary treatment

MH,* migiL =[.5 Complete nitrfication during secondary freaiment

MOy, mig/L =0 Full piologieal nitrifcation/deninfication during
secondary treatment

™ mighliL =5.0 Secondarny treatment incorporating biclogical nitregen
remowal

TP mig il =0 Secondary treatment incorporating biological and
chemizal phosphorus remova

TS5 migSail =0.2 Utrafiltration

Total Alkalmity mig/L {as CalZoy) =100 Chemical conditoning of inflow o RWTP

Turbidity WTU =0.5 Secondary treatment and ulirafiliration

E. Co TFCIml =1.0 Cismfection via uftraviclet light and chlorination

Chlorine Residua mig/L =1.0 Chlorination by dosing with hypochlonite sobuton




Example Non Potable Water System



Conveyance Systems for Non Potable Water

Jnce treated in a treatment plant the non
yotable water needs to be returned to
rach of the houses for reuse in toilets and
n gardens

Purple “third pipe” systems are used

Australian standards are developed for
hese pipes

_ommonly used in eastern states
\ll fittings and pipes are purple
sarden fittings and pipes are also purple

system would be owned and operated by a
icensed provider (UUA)



Non Potable Water System



Non Potable Water System



Non Potable Water System



Non Potable Water System




Non Potable Water System
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FOR TYPICAL FOOTPATH VERGE ALLOCATIONS FOR PUBLIC UTILITES
REFER TOGCCC STD DWG. NO. 05-02-005

FOR PYC/ DI MAINS THE MAXIMUM DISTANCE BETWEEN POTABLE
SYSTEM HYDRANTS SHALL BE 80m

FOR PVC/ DI MAINS THE MAXIMUM DISTANCE BETWEEN RECYLLED
SYSTEM FLUSHING HYDRANTS SHALL BE Bim

POTABLE SYSTEM HYDRANTS MAY BE PROVIDED &40m FROM THE
CUL-DE-SAC END WHERE PROVIDED, A FLUSHING POINT SHALL BE
PROVIDED AT THE POLY SYSTEM MAIN END

FOR PE MAINS FLUSHING POINTS SHALL BE PROVIDED AT THE
PERMANENT ENDS OF ALL RECYCLED SYSTEM MAINS

FOR FE MAINS FLUSHING POINTS SHALL BE PROVIDED AT 150m
MAXIMUM SPACING ALONG THE RECYCLED MAIN AT THE PROLONGATION
OF COMMON BOUNDRIES

POTABLE SYSTEM STOP VALVES SHALL BE PROVIDED AT ALL
BRAMCHES, TEES & [ROSSES AND SECTION VALVES SHALL BE
GEMERAL SPALED AT MULTIPLES OF 50 PROPERTY BLOCKS IN
ACCORDANCE WITH THE DETAILS SHOWN ABOVE

@

RECYCLED SYSTEM STOP VALVES SHALL BE SPACED AT MAXIMUM
MULTIFLES OF 50 PROPERTY BLOCKS AND AT A MINIMUM OF ONE
PER ROAD AT THE BRANCH OFF TAKE

POTABLE END RECYCLED SYSTEM SECTION VALVES SHALL BE

SPALED AT MULTIPLES OF 100 PROFERTY BLOCKS

PRIOR TO COMMENCING WORK ON SITE THE CONTRALTOR SHALL

DETERMINE THE LOCATION OF ALL EXISTING UTILITIES

1. THE CONTRACTOR SHALL ENSURE THAT THE WORKS ARE
CARRIED QUT IN ACCORDANCE WITH THE REQUIREMENTS OF
THE CURRENT ENVIRONMENT AL PROTECTION ACT

12 FOR POTABLE AND RECYCLED WATER SERVICE TYPICAL

INSTALLATION DETAILS REFERGCCC 5TD DWG No 05-06-607
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Non Potable Water System
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Non Potable Water System

USES FOR CLASS A+ RECYCLED WATER IN PIMPAMA COOMERA

Class A+ recycled water is Queensland’s highest quality recycled water not intended for drinking. The following table lists those
activities Class A+ recycled water can and should not be used for:

CLASS A+ RECYCLED WATER CAN BE USED FOR: CLASS A+ RECYCLED WATER SHOULD NOT BE USED FOR:

u Toilet flushing m Drinking

m Garden watering and irrigation m Cooking or other kitchen purposes
= Filling ornamental ponds = Personal washing

= Car washing = Evaporative coolers

m Fire fighting m Clothes washing

m Construction and building purposes
m Dust suppression

m Irrigation of food crops

m External household cleaning




Pipe System layouts



System Operation

Jnited Utilities Australia selected as preferred operator for the
Jevelopers

same operator as proposed for Gracetown
-xtensive discussions currently underway with UUA, Shire and developers
\greements being drafted

roposed that Shire would own the system and that UUA would operate
system under an operating license from ERA

3usiness case and capital and operating cost assessments currently being
inalised



Staging Strategy

Insufficient flows initially to commission treatment plant (30% load)

Release initial stages of lots (approx 2000 m? each) with ATU’s and larger
rainwater tanks (as initially no non potable supply to reduce demand)

When sufficient flows generated complete treatment plant and connect
all houses to pressure sewer and non potable schemes




Praszura

Lot Purchaser Guidelines

SEWSr Main

Men potable watar main

Temporary connection of rain tank

Lot 2 Redgate Road, Witchcliffe
Lot Purchaser Guidelines
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WSUD

Lot 2 Redgate Road, Witchcliffe

Urban Water Management Plan \\

e /<\




Key Elements



Environmental Issues



Water Dependent Ecosystems



Al flews from the devala diob o within th Eounda d
8. DRAINAGE MANAGEMENT OVERVIEW H'mn;:uhndrgnd mémt::uﬁgxnﬁlz:;iwmiﬁgaj.“ugnw Hneny anaan

Tha aim of tha drainage maragement for tha Witchclffa developmant i to both conrel peak flow
rabes 1o pedevalonmanitlevels and to imerove the water auality of the nuraff from tha sita.

Figure 14 - Typical Vegetated Bioretention Swale Figure 15 - Typical Road Detail
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Figure 17 - Bioretention Removal Performance
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Groundwater



Subsoil System



Erosion and Sediment Control

14. EROSION AND SEDIMENT CONTROL PLAN

Ganaral Raquiramants

#&s5 identifed in the Boodjdup Brock Action Plan and as required by tha Shire of Augusta Margaret
Fiver and Erceion ard Sediment Contral Plan should ba established and implamarted ot the tima of
devalapminit.

Thia followirg masures ars recommandad and should ba sdapted at tha developmant staga far Lot
1

Lirniting Araa of Disturbancs

Curing coretnuction mirimumisits disturbarce for the shortest possible time will ba the key in imiting
tha arsas for sadiment genaration

Movamant of vehicks in arcas cutside the desslopmant area should ba minimizsed so as o limit the
arsa of disturbancs.

&ny ruts or bars areas that devalop should be immediataly restored ard protectsd From further scour
with hay bals filtars.

Dirvarsion and Control of Runeff

&t the commercemant of corgtruction the flow diversion and dissipation drin that takas flows from
the catchmant soauth of Rioad should be rstalled as sarkly as pessible so thatin the avant of
arainfall @vant flows from the upstream catchmant do rot distur the devel opmearnit site.
Infrastnucturs Service Tranchas

Far thiz devalopmant it is propossd that dl sarvica tranchas ks reinstated ard compactad aftar layin
of sarvices as soon as poszibla soas to minimise the generetion of possible sedimant. Spadal cara wi
alss bia takan in location of ancavated spioil and in dispesal of umplus spail.

Stabilised Site A ccass

Vagetativa Stabilisstion

&t complation of all sartheworks the aiqpo sed aress and fill are as will b stabilised with bydromulch ar
rastiva sascineg to pramota rapid revag atation of sxpeosed surfaces.

Frsbraaks

It is prafarabks for frabreaks to follow cortours but this is not atways possibla

Irithis irestanics howavar oma of the firsbraaks will raval down the shope and so it would ks recom-
rmerdad that ragular crass drairs / compactad trafficable buds sheulad ba provided 1o divart watar
away from tha frabraaks and to minimiss arcsion.

Blus qum Plantation

I arsas whars tha Blus qume have bsan deasrad but devel cpmant will rot be proceedingin the frst
51;?‘: of dewslopmant the trae stumps wil ba allowsed to coppiceand rn;mw.lfﬁ; baan advised that
if lefthis myma iress could grow i 4o & mowithin 2 ysars and will substantially reduca the amount
of rurvaffard subsa ancsion in teir arsa. Thess tress could ba then laft for latar rebarvesting or
charnrg should develepmant of the arsa proceed price to harvesting siza.

Rasidantial Building 5tage

&rtha rasidential building stage the property devalopaer hee litths control over activities on site or on
tha sedimant that can be gererated form the site.

Hovearvar thare are a numbsr of quidslines that can be given to the purdasers of the lots by e
Shira to minimiss sediment generation from the sies. The deval opsr of the larnd could also make this
irfommation available to purchasers of tha land.

|r tha Shira of &u Margarat Rivar thera is the “Guidalines for Erogion and Sadiment Control at
Buiding Sites in Wastom Australia” thart can ba utilised

Mazsuras that could ba undartakan at buldirg stega ircluda:
= Sansible stz planning

= Divarsion of upslops watsr (whers appropriste
Falife_dta ala_n_t,



Erosion and Sediment Control

*  Allhard wasta ba stored oreita in & way that praverrts matanial losz by wind o watar
* Whan travalling to andfram site, secura kaad to praventwind blown littarand sadimant
* |mmedists rernoval of accidantal spills of matanals



Future

Nitchcliffe is breaking new ground- Redgate Estates are pioneering the
yvay- Stage 1 commencing shortly

system proposed is new for WA- will be one of first implemented fully
similar systems have been common in Eastern States for many years
[his system will be the benchmark for future developments in WA
Nill aid in reducing demand on Water Resources into the future



