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1 ΖNTRODUCTΖON 

1.1 Foreword 

AQ OQ-SiWe WaVWeZaWeU ReSRUW iV a WechQicaO dRcXPeQW Zhich VSecifieV hRZ Whe VeZage 
SURdXced RQ-ViWe ZiOO be PaQaged, WUeaWed, aQd WheQ diVSRVed. AQ OQ-SiWe WaVWeZaWeU ReSRUW 
caUefXOO\ cRQVideUV Whe eQYiURQPeQW, heaOWh, cRVW, aQd ORQg-WeUP PaQagePeQW RSWiRQV fRU Whe 
RQ-ViWe PaQagePeQW Rf VeZage.  

1.2 Background 

BURadcUeVW PW\. LWd. ZaV eQgaged b\ MU. T. & MUV. V. DeOiSeWaU WR SURdXce aQ OQ-SiWe 
WaVWeZaWeU MaQagePeQW ReSRUW aW 44A Ma\faiU RRad, MXOgRa NSW (Whe ViWe). The UeSRUW ZiOO 
accRPSaQ\ SOaQV fRU a SURSRVed UeVideQWiaO deYeORSPeQW. 

A ViWe iQVSecWiRQ ZaV caUUied RXW RQ Whe 5Wh JXQe 2019 Zhich iQYROYed a YiVXaO aVVeVVPeQW Rf 
Whe ViWe aQd VRiO VaPSOiQg. The aVVeVVPeQW Rf Whe UeVXOWV, V\VWeP deVigQ aQd UecRPPeQdaWiRQV 
aUe deWaiOed iQ WhiV UeSRUW.  

1.3 Objectives 

The SeUfRUPaQce RbjecWiYeV Rf Whe OQ-SiWe WaVWeZaWeU AVVeVVPeQW aUe WR: 

• PURWecW hXPaQ heaOWh 
• PURWecW gURXQd aQd VXUface ZaWeU 
• MaiQWaiQ aQd eQhaQce Whe TXaOiW\ Rf Whe OaQd aQd YegeWaWiRQ 
• MaiQWaiQ aQd eQhaQce cRPPXQiW\ aPeQiW\ 
• EQVXUe Pa[iPXP Ue-XVe Rf UeVRXUceV 
• PURPRWe aQ ecRORgicaOO\ VXVWaiQabOe deYeORSPeQW.  

1.4 Scope of Works 

The VcRSe Rf ZRUkV iQcOXded Whe fROORZiQg: 

• A ViWe iQVSecWiRQ 
• SRiO VaPSOiQg aQd aQaO\ViV 
• WaVWeZaWeU PaQagePeQW aVVeVVPeQW 
• DUafWiQg Rf Whe SURSRVed V\VWeP 
• ReSRUWiQg iQ accRUdaQce ZiWh Whe aVVRciaWed OegiVOaWiRQV aQd gXideOiQeV. 

1.5 Compliance 

ThiV UeSRUW haV beeQ SURdXced iQ accRUdaQce ZiWh Whe fROORZiQg gXidiQg dRcXPeQWV: 
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• OQ-SLWe SeZeUage MaQagePeQW aQd GUe\ZaWeU ReXVe (PeQUiWh CiW\ CRXQciO DCP, 2014) 
• DLG 1998, OQ-VLWe SeZeUage MaQagePeQW fRU SLQgOe HRXVehROdV 
• SCA 2012, DeVLgQLQg aQd ΔQVWaOOLQg OQ-SLWe WaVWeZaWeU S\VWePV 
• AXVWUaOiaQ SWaQdaUd AS 1289.3.8.1:2006 MeWhRdV fRU WeVWLQg VRLOV fRU eQgLQeeULQg SXUSRVeV 
• AXVWUaOiaQ SWaQdaUd AS 1546.1-3:2008 OQ-VLWe dRPeVWLc ZaVWeZaWeU WUeaWPeQW XQLWV 
• AXVWUaOiaQ SWaQdaUd AS 1547:2012 OQ-VLWe dRPeVWLc ZaVWeZaWeU PaQagePeQW 
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2 SΖTE ΖNFORMATΖON 

TΖTLE 

 

1. ȆOQe SeUVRQ SeU bedURRP aQd WZR fRU a PaVWeU bedURRPȇ (PCC 2014, OQ-SLWe SeZeUage 
MaQagePeQW aQd GUe\ZaWeU ReXVe, TabOe 2 NRWeV). 

 

ΖNSPECTΖON 
 
 
 
 

 
 
 
 
 
 
 

AddUeVV / LRcaOiW\ 44A Ma\faiU RRad, MXOgRa NSW 

LRW AUea: 4.515 Ha 

CRXQciO / LGA: PeQUiWh CiW\ CRXQciO 

ZRQiQg: E3 Ȃ EQYiURQPeQWaO MaQagePeQW 

ΖQWeQded WaWeU SXSSO\: TaQk WaWeU 
 

DeVigQ WaVWeZaWeU LRadiQg: 
(OiWUeV / da\) 

 

x PURSRVed ReVideQce, fiYe (5) SRWeQWiaO bedURRP(V): 
7 PeUVRQ ETXiYaOeQW PRSXOaWiRQ1 
120 L / da\ / PeUVRQ 
DeVigQ LRadiQg: 840 L / da\ 

DaWe EYaOXaWRU(V) 

05/06/2019 C. HXdVRQ 
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3 SΖTE ASSESSMENT & ΖNVESTΖGATΖON 

3.1 General 

The ViWe RccXSieV aSSUR[iPaWeO\ a4.515ha E3 Ȃ EQYiURQPeQWaO MaQagePeQW ]RQed OaQd ZiWhiQ 
PeQUiWh CiW\ CRXQciO LGA. AW Whe WiPe Rf iQVSecWiRQ, Whe ViWe ZaV XQdeYeORSed aQd YegeWaWed 
ZiWh aQ RSeQ ZRRdOaQd ZiWh aQ XQdeUO\iQg deQVe gUaVVOaQd.   

The deYeORSPeQW iV XQdeUVWRRd WR iQcOXde a SURSRVed 5-bedURRP UeVideQce aQd Vhed iQ Whe 
ZeVW Rf Whe ViWe aQd a 100kL iQ-gURXQd cRQcUeWe UaiQZaWeU WaQk WR Whe eaVW Rf Whe UeVideQce. AQ 
RSeQ gUaVVOaQd aUea VXiWabOe fRU effOXeQW diVSRVaO ZaV ideQWified eaVW Rf Whe SURSRVed 
UeVideQce (Vee ASSeQdi[ A aQd FigXUe 3.1 beORZ). 

 
 

 

 
 

Figure 3.1: PhRWRgUaSh Rf RSeQ ZRRdOaQd aQd gUaVVOaQd cRQViVWeQW ZiWh SURSRVed EDA (TakeQ 
fURP bXiOdiQg eQYeORSe, faciQg EaVW) 
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3.2 Assessment Methodology 

The aVVeVVPeQW PeWhRdRORg\ Rf WhiV UeSRUW fROORZV WhaW SUeVcUibed iQ DLG (1998), ZheUeb\ Whe 
UeVWUicWiRQ iPSRVed b\ a ViWe/VRiO feaWXUeV aUe caWegRUiVed b\ VeYeUiW\, aQd WheiU iPSacW fRUPV 
Whe baViV fRU VXbVeTXeQW V\VWeP VeOecWiRQ, deVigQ aQd UecRPPeQdaWiRQV (TabOe 3.1). 

 
Table 3.1 Ȃ SiWe / VRiO OiPiWaWiRQ aVVigQed SeU DLG (1998)   

 

  

LiPiWaWiRQ DeVcUiSWiRQ 

MiQRU 
ThiV feaWXUe haV beeQ aVVeVVed aQd deePed WR SRVe QR RbVWacOe WR OSSM, giYeQ Whe 
UecRPPeQded V\VWeP aQd PeaVXUeV aUe iPSOePeQWed. 

MRdeUaWe 
ThiV feaWXUe UeTXiUeV cRQVideUaWiRQ. ΖW Pa\ W\SicaOO\ be RYeUcRPe b\ ViWe PRdificaWiRQV RU 
b\ aSSURSUiaWe VeOecWiRQ, deVigQ aQd Vi]iQg Rf WUeaWPeQW / aSSOicaWiRQ V\VWePV. 

MajRU 
ThiV feaWXUe SUecOXdeV Whe XVe Rf a giYeQ WUeaWPeQW, OaQd aSSOicaWiRQ PeWhRd, RU EffOXeQW 
MaQagePeQW AUea (EMA). PaUWicXOaU MajRU LiPiWaWiRQV Pa\ SUeYeQW OSSM eQWiUeO\, 
UeTXiUe aQ Rff-ViWe PaQagePeQW aSSURach, RU Ue-eYaOXaWiRQ Rf Whe deYeORSPeQW VcRSe.   
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3.3 Site Assessment Summary 

 ΖQ RUdeU WR eYaOXaWe Whe VXiWabiOiW\ Rf Whe ViWe fRU OQ-SiWe SeZeUage MaQagePeQW (OSSM) fRU Whe 
deYeORSPeQW, iQfRUPaWiRQ ZaV gaWheUed aQd aVVeVVed dXUiQg a deVkWRS aQd ViWe iQYeVWigaWiRQ. 
The VXPPaU\ Rf WheVe iQYeVWigaWiRQV iV deWaiOed iQ TabOe 3.2 beORZ.  

Table 3.2 Ȃ AVVeVVPeQW VXPPaU\ Rf ViWe feaWXUeV 

FacWRU AVVeVVed DeVcUiSWiRQ LiPiWaWiRQ 

COiPaWe 
MRQWhO\ eYaSRUaWiRQ e[ceedV UaiQfaOO WhURXghRXW \eaU (RQ 
aYeUage). 

MiQRU 

TePSeUaWXUe AQQXaO PeaQ da\WiPe Pa[iPXP > 15rC. MiQRU 

FORRd PRWeQWiaO NR daWa aYaiOabOe. FOaW OaQdfRUP, XSVWUeaP caWchPeQW PiQiPaO. MiQRU 

E[SRVXUe E[ceOOeQW VXQ aQd ZiQd Zhich ZiOO Pa[iPiVe eYaSRWUaQVSiUaWiRQ. MiQRU 

SORSe ASSUR[iPaWeO\ 8% (GeQWO\ iQcOiQed) fRU EDA. MiQRU 

LaQdfRUP  LiQeaU DiYeUgeQW VORSe. MiQRU 

RXQ-RQ aQd 
SeeSage 

MiQiPaO caWchPeQW (diYeUgeQW XS-VORSe WRSRgUaSh\); YeU\-deQVe 
gURXQd cRYeU adeTXaWe WR addUeVV UXQ-RQ.  

MiQRU 

SiWe-dUaiQage TheUe aUe QR VigQV Rf VXUface PRiVWXUe RU SRQdiQg. MiQRU 

EURViRQ PRWeQWiaO TheUe aUe QR VigQV Rf eURViRQ aW WhiV ZeOO YegeWaWed ViWe. MiQRU 

SiWe aQd SRiO 
DiVWXUbaQceV 

NR ViWe RU VRiO diVWXUbaQceV ideQWified. Minor 

BXffeU DiVWaQceV & 
AYaiOabOe OaQd aUea 

AOO bXffeU diVWaQceV achieYed. MiQRU 

GURXQdZaWeU 
BRUeV 

TheUe aUe QR bRUeV XVed fRU SRWabOe ZaWeU ZiWhiQ 250 P Rf Whe 
SURSRVed EMA. 

MiQRU 

RRck OXWcURSSiQg NR URck RXWcURSSiQg RbVeUYed ZiWhiQ EMAV. MiQRU 

GeRORg\ / RegROiWh NΖL geRORgicaO diVcRQWiQXiWieV, fUacWXUeV RU highO\ SRURXV UegROiWh. MiQRU 

3.4 Climate 

MXOgRa haV a WePSeUaWe cOiPaWe, ZiWh ZaUP WR hRW ZeW VXPPeUV, aQd cRRO dUieU ZiQWeUV. 
MediaQ aQQXaO UaiQfaOO iV 872 PP aQd eYaSRUaWiRQ 1,467 PP. AYeUage PRQWhO\ eYaSRUaWiRQ iV 
gUeaWeU WhaQ PediaQ UaiQfaOO fRU aOO Rf Whe \eaU (MLQRU LLPLWaWLRQ).  

AYeUage da\WiPe Pa[iPXP WePSeUaWXUeV UaQge fURP 31.2rC WR 17.9rC iQ JaQXaU\ WR JXO\ 
UeVSecWiYeO\. The PeaQ aQQXaO da\WiPe Pa[iPXP Rf 23.7rC SURYeV VXiWabOe fRU biRORgicaO 
ZaVWeZaWeU WUeaWPeQW V\VWePV (i.e. AWTS) (MLQRU LLPLWaWLRQ).  
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3.5 Flood potential 

A fORRd iQYeVWigaWiRQ haV QRW beeQ cRPSOeWed aV SaUW Rf WhiV AVVeVVPeQW. HRZeYeU, Whe 
SURSRVed effOXeQW PaQagePeQW aUea iV SRViWiRQed RQ a OiQeaU SOaQaU Pid-VORSe aQd XQOikeO\ WR 
be SURQe WR fORRdiQg (MLQRU LLPLWaWLRQ). 

3.6 Exposure 

DeQVeO\ Vhaded aUeaV haYe beeQ aYRided fRU effOXeQW PaQagePeQW SXUSRVeV. The SURSRVed 
effOXeQW PaQagePeQW aUea iV ZeOO e[SRVed WR VXQ aQd ZiQd ZiWh a VRXWh-eaVWeUQ aVSecW (MLQRU 
LLPLWaWLRQ). 

 
LaQdfRUP 
FeaWXUe 

AVSecW SROaU E[SRVXUe WiQd E[SRVXUe LiPiWaWiRQ 

A SE E[ceOOeQW E[ceOOeQW MiQRU 

3.7 Slope 
SORSe haV Whe SRWeQWiaO WR becRPe a UeVWUicWiYe OaQdfRUP feaWXUe fRU OSSM ZiWh iQcUeaVed VORSe 
iQcUeaViQg Whe UiVk Rf UXQ-Rff aQd/RU eURViRQ (TabOe 4, S.63, OSM gXide). SORSe ZiWhiQ Whe 
SURSRVed effOXeQW PaQagePeQW aUea ZaV ideQWified aV OiVWed beORZ: 
 

LaQdfRUP 
FeaWXUe 

ASSUR[iPaWe 
SORSe TaQgeQW 

(%) 
SORSe COaVVificaWiRQ 

EDA 8 GeQWO\ ΖQcOiQed 

 
Table 3.3. - PeUceQWage SORSe aQd LaQd ASSOicaWiRQ LiPiWaWiRQV 

SORSe RaQge 
 

[%] 

SORSe 
COaVVificaWiRQ 

 

LiPiWaWiRQ 

SXUface 
ΖUUigaWiRQ 

(SSUa\ & DUiS) 
 

AbVRUSWiRQ 
S\VWePV 

 

MRXQdV 
 

CRQYeQWiRQaO 
TUeQcheV & 

LPEDV 
 

SXb-VXUface 
ΖUUigaWiRQ 

 

0 Ȃ 1 LeYeO MiQRU MiQRU MiQRU MiQRU MiQRU 

1 Ȃ 3 
VeU\ GeQWO\ 

ΖQcOiQed 
MiQRU MiQRU MiQRU MiQRU MiQRU 

3 Ȃ 10 
GeQWO\ 

ΖQcOiQed 
MiQRU MiQRU MiQRU MiQRU MiQRU 

10 Ȃ 15 

MRdeUaWeO\ 
ΖQcOiQed 

MajRU MajRU MRdeUaWe MRdeUaWe MiQRU 

15 Ȃ 20  MajRU MajRU MajRU MRdeUaWe2 MiQRU 

> 20 MajRU MajRU MajRU MRdeUaWe3 MRdeUaWe1 

1  30% Pa[iPXP VORSe ZiWhRXW VSecific deVigQ (AS 1547, S.133) 
2  >15% VORSe iQcUeaVe difficXOW\ iQ cRQVWUXcWiRQ (AS 1547:2012, TabOe K1) 
3  >25% VORSe cUeaWeV difficXOW\ iQ WUeQchiQg, UiVk Rf eURViRQ dXUiQg cRQVWUXcWiRQ (AS 1547:2012, TabOe K1) 
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3.8 Landform  

The OaQdfRUP deVcUibeV Whe VXUface VhaSe aQd WRSRgUaShic SRViWiRQ aW aQd a40P VXUURXQdiQg 
Whe SURSRVed EMA. T\SicaO OaQdfRUP deVcUiSWRUV SeU AS1547:2012 aUe deWaiOed beORZ. 

LaQdfRUP FeaWXUe 

 

MRUShRORgicaO 
T\Se 

SORSe 
CRQfigXUaWiRQ 

LiPiWaWiRQ 

 

 

 

EDA Mid-SORSe  LiQeaU DiYeUgeQW MiQRU 

3.9 Surface Water and Seepage 

SXUface ZaWeU aQd VeeSage fORZ iV deWeUPiQed b\ Whe caWchPeQW SUecediQg Whe EMA, Whe 
SUeYaiOiQg OaQdfRUP feaWXUeV, aV ZeOO aV Whe iQWeUacWiRQ Rf VRiO aQd ViWe feaWXUeV. GeQeUaO 
aVVeVVPeQW Rf Whe OikeO\ VXUface ZaWeU iQWeUacWiRQ ZiWh Whe OaQdfRUP aQd EMA haV beeQ 
SURYided.  

LaQdfRUP 
FeaWXUe 

 

CaWchPeQW SXUface FORZ SRiO 
MRiVWXUe 

 

SeeSage 
PRWeQWiaO 

LiPiWaWiRQ 

 

Si]e 
SXUface 

CRYeUage 
RXQ-RQ RXQ-Rff 

A LiPiWed 
DeQVe 
GUaVV 

SORZ SORZ DU\ MiQiPaO MiQRU 

3.10 Site drainage 

The SURSRVed effOXeQW PaQagePeQW aUea aSSeaUed WR be fUee dUaiQiQg ZiWh QR VigQV Rf VRiO 
VaWXUaWiRQ, VXUface SRQdiQg, RU QRWed SUeVeQce Rf PacURSh\WeV (i.e. VedgeV, feUQV, jXQcXV) 
(MLQRU LLPLWaWLRQ). 

3.11 Erosion potential 

EURViRQ aQd VXUface VRiO PRYePeQW UeVXOWV fURP Whe iQWeUacWiRQ Rf Whe e[iVWiQg OaQdfRUP, 
VXUface fORZV aQd VXUface cRYeUage. The fROORZiQg e[iVWiQg eURViRQ cRQdiWiRQV ZeUe ideQWified 
aQd aVVeVVed iQ SURSRViQg addiWiRQaO h\dUaXOic ORadiQg iQ Whe fRUP Rf effOXeQW.  

 

LaQdfRUP FeaWXUe SXUface FORZ T\Se 
EURViRQ Ha]aUd LiPiWaWiRQ 

 SXUface FORZ WiQd 

A XQcRQceQWUaWed SORZ SOighW MiQRU 
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The VXUface ZaWeU aVVeVVPeQW (SecWiRQ 3.9), e[iVWiQg VXUface cRYeUage, aQd VRiO OaQdVcaSe 
ZheUe eYaOXaWed fRU Whe VXVceSWibiOiW\ Rf Whe WRSVRiO WR Whe SUeYaiOiQg ageQWV Rf eURViRQ. GiYeQ 
Whe fXWXUe OaQd PaQagePeQW fRU OSSM, Whe aQWiciSaWe eURdibiOiW\ aQd ha]aUd caWegRUieV aUe aV 
fROORZV:     

LaQdfRUP 
FeaWXUe 

 

E[iVWiQg EURViRQ 
SXUface CRYeU 

 

CRYeUage 
(%) 

LiPiWaWiRQ 

 

SWaWe T\Se 

A 
NΖL - 

VWabOe 
- 

VegeWaWed - 
gUaVVOaQd 

75a100 MiQRU 

3.12 Site & Soil Disturbances 

NR ViWe RU VRiO diVWXUbaQceV ZeUe ideQWified ZiWhiQ Whe SURSRVed EMAV dXUiQg iQVSecWiRQ. 

 DXUiQg cRQVWUXcWiRQ, YegeWaWiRQ aQd WRS VRiO iV OikeO\ WR be UePRYed. ThiV ZiOO QRW iPSacW Whe 
effOXeQW diVSRVaO aUea. AOO ZRUkV VhRXOd be cRQdXcWed iQ accRUdaQce ZiWh a VXiWabOe VediPeQW 
aQd eURViRQ cRQWURO SOaQ (MLQRU LLPLWaWLRQ). 

3.13 Domestic Bore 

NR gURXQdZaWeU bRUeV ZeUe ideQWified ZiWhiQ 250P Rf Whe ViWe.  

3.14 Buffer Distances & Available Land Area 

MiQiPXP bXffeU ]RQeV / RffVeW diVWaQceV aUe deVigQaWed b\ ORcaO aSSURYaO aXWhRUiWieV ZiWhiQ 
WheiU gXidiQg dRcXPeQWV WR eQVXUe Whe RQgRiQg SURWecWiRQ Rf cRPPXQiW\ heaOWh, VeQViWiYe 
ecRV\VWePV, aQd Whe PaiQWeQaQce Rf cRPPXQiW\ aPeQiW\. WheUe LGA gXidaQce RQ a cRQVWUaiQW 
iV QRW aYaiOabOe, aSSURSUiaWe RffVeWV haYe beeQ QRPiQaWed iQ accRUdaQce ZiWh ASSeQdi[ R, 
AS1547:2012 aQd TabOe 5 DLG (1998). 

The ViWe-VSecific cRQVWUaiQWV fRU Whe SURSRVed EMA aQd OaQd aSSOicaWiRQ PeWhRd haYe beeQ 
aVVeVVed aV fROORZV:  
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Table 3.4 Ȃ MiQiPXP bXffeU diVWaQceV fURP VeQViWiYe ViWe feaWXUeV (EDA Ȃ SXUface SSUa\) 

SiWe FeaWXUe 
 

MiQiPXP SeWback  PURSRVed 
SeWback LiPiWaWiRQ 

 

Ζf EMA iV XSVORSe Rf 
feaWXUe 

Ζf EMA iV dRZQVORSe / 
OeYeO ZiWh feaWXUe 

DZeOOiQgV 15P >15P  MiQRU 

PURSeUW\ BRXQdaUieV  6P 3P >6P MiQRU 

DUiYeZa\V 6P 3P >6P MiQRU 

PaWhV & WaOkZa\V 3P >3P MiQRU 

PRROV 6P >6P MiQRU 

WaWeUcRXUVeV 100P NA - 

DRPeVWic BRUe / WeOO 250P fURP high ZaWeU OeYeO NA - 

DaP / DUaiQage 
DeSUeVViRQ 

40P fURP high ZaWeU OeYeO >100P MiQRU 

3.15 Rock Outcropping 

SXUface Rf EMA fUee ZaV fUee Rf RXWcURSSiQg. MLQRU LLPLWaWLRQ.   

3.16 Geology / Regolith 

SiWe iQVSecWiRQ aQd OaQdVcaSe PaSSiQg did QRW ideQWif\ aQ\ geRORgicaO diVcRQWiQXiWieV, fUacWXUeV, 
RU highO\ SRURXV UegROiWh Zhich Pa\ iQWURdXce ȆVhRUW-ciUcXiWȇ SaWhZa\V Rf ZaVWeZaWeU iQWR Whe 
ZaWeU WabOe.  
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4 SOΖL ASSESSMENT 

4.1 Soil Assessment Summary 

ΖQYeVWigaWiRQ Rf Whe ViWe fRU VXiWabiOiW\ fRU OSSM ZaV accRPSaQied b\ PXOWiSOe DiUecW PXVh WXbe 
VaPSOeV ZiWhiQ Whe SURSRVed EMA. The VRiO chaUacWeUiVWicV ZheUe aVVeVVed SeU AS 1547:2012, 
AS 1289.3.8.1:2006, aQd NSW DLWC (2001) PeWhRdRORgieV. The VXPPaU\ Rf Whe VRiO 
iQYeVWigaWiRQ iV SUeVeQWed iQ TabOe 4.1.  

Table 4.1 Ȃ AVVeVVPeQW VXPPaU\ Rf ViWe feaWXUeV 

FacWRU AVVeVVed DeVcUiSWiRQ LiPiWaWiRQ 

DeSWh WR bedURck / haUdSaQ 1.1P ZiWhiQ SURSRVed EMA MiQRU 

DeSWh WR high ZaWeU WabOe 
NΖL fUee ZaWeU RU ZaWeUORggiQg chaUacWeUiVWicV. 
NR ORcaO bRUe daWa WR cRQfiUP SWL. 

MiQRU 

SRiO PeUPeabiOiW\ CaWegRU\ CaW. 3 Ȃ HighO\ SWUXcWXUed COa\ LRaP MiQRU 

CRaUVe FUagPeQWV 5-10% acURVV aOO VWUaWa; ZeaWheUed VhaOe. MiQRU 

BXOk DeQViW\  N.A Ȃ SiQgOe ORW - 

SH AURXQd 6 - 6.5 acURVV aOO VaPSOeV. MiQRU 

EOecWUicaO CRQdXcWiYiW\ (EC) < 4 dS/P acURVV aOO VaPSOeV. MiQRU 

SRdiciW\ (ESP) N.A Ȃ SiQgOe ORW - 

CaWiRQ e[chaQge caSaciW\ (CEC) N.A Ȃ SiQgOe ORW - 

PhRVShRURXV VRUSWiRQ N.A Ȃ SiQgOe ORW, QRW VXVSecWed - 

DiVSeUViYeQeVV COaVV 2 (SOakiQg - VRPe diVSeUViRQ) MiQRU 

 

4.2 Soil Landscape Map 

1:100,000 SRiO LaQdVcaSe MaSSiQg iQdicaWeV Whe ViWe RccXUV RQ LXddeQhaP SRiO LaQdVcaSe. SiWe 
iQVSecWiRQ b\ C. HXdVRQ fURP BURadcUeVW cRQfiUPV PaSSiQg iV cRQViVWeQW ZiWh Whe ViWe 
iQYeVWigaWiYe aQd geRWechQicaO fiQdiQgV. 

LXddeQhaP SRiO LaQdVcaSe iV chaUacWeUiVed aV UROOiQg ORZ hiOOV RQ Whe WiaQaPaWWa GURXS 
VhaOeV, RfWeQ aVVRciaWed ZiWh MiQchiQbXU\ SaQdVWRQ. LRcaO UeOief 50-80P, VORSeV 5-20%. NaUURZ 
UidgeV, hiOOcUeVWV aQd YaOOe\V. E[WeQViYeO\ cOeaUed WaOO RSeQ fRUeVW (ZeW VcOeURSh\OO fRUeVW).  SRiOV 
aUe geQeUaOO\ VhaOORZ (<100cP) daUk SRd]ROic VRiOV RU PaVViYe eaUWh cOa\V RQ cUeVWV; PRdeUaWeO\ 
deeS (70-150cP) Ued SRd]ROic VRiOV RQ XSSeU VORSeV; PRdeUaWeO\ deeS (<150cP) \eOORZ SRd]ROic 
VRiOV aQd SUaiUie VRiOV RQ ORZeU VORSeV aQd dUaiQage OiQeV. 
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4.3 Depth to Bedrock / Hardpan 

TZR (2) WeVW SiWV ZeUe VaPSOed RQ ViWe Yia a diUecW SXVh WXbe. BRWh bRUehROeV, ORcaWed aV 
VSecified iQ ASSeQdi[ A, achieYed VaPSOiQg deSWh Rf 1.1P. DeSWh WR bedURck iV eVWiPaWed aW 
1.1P acURVV Whe SURSRVed EMA (MLQRU LLPLWaWLRQ). 

4.4 Depth to High Water Table 

SiWe VRiO VaPSOiQg ideQWified bUighW, XQifRUP VRiO cRORXUaWiRQ iQdicaWiYe Rf ZeOO dUaiQed aQd 
aeUaWed VRiOV (Vee SRiO PURfiOeV beORZ). NR YiVibOe fUee ZaWeU RU VaWXUaWiRQ ZaV eQcRXQWeU ZiWhiQ 
Whe VaPSOiQg deSWh. NR gUe\, bOeached, RU heaYiO\ PRWWOed VRiOV ZheUe ideQWified iQ VaPSOiQg; 
chaUacWeUiVWicV iQdicaWiYe Rf VeaVRQaO RU cRQWiQXRXV VRiO VaWXUaWiRQ (MLQRU LLPLWaWLRQ). 

4.5 Soil Permeability Category 

SRiO SeUPeabiOiW\ aV a UeVXOW Rf WeVW SiW aQd VRiO OaQdVcaSe PaSSiQg haV beeQ aVVigQed (TabOe 
4.1) SeU TabOe L1 Rf AS1547:2012. 

 

Table 4.1 Ȃ SRiO SeUPeabiOiW\ aQd DeVigQ LRadiQg RaWe 
BRUe 
HROe DeSWh 

(PP) 
Te[WXUe SWUXcWXUe 

ΖQdicaWiYe 
PeUPeabiOiW\ 

DeVigQ ΖUUigaWiRQ 
RaWe  

(DΖR-SecRQdaU\ 
Eff.) 

BH#1 
250 LRaP High 1.5 Ȃ 3.0 P / da\ 4 PP / da\ 

1100 COa\ LRaP High 0.5 Ȃ 1.5 P / da\ 3.5 P / da\ 

BH#2 
225 LRaP High 1.5 Ȃ 3.0 P / da\ 4 PP / da\ 

1100 COa\ LRaP High 0.5 Ȃ 1.5 P / da\ 3.5 P / da\ 
 

 

WhiOVW Whe VaPSOed VRiO SURfiOeV feaWXUe high SeUPeabiOiW\ aW XSSeU ORaP VWUaWa, Whe ORZeU cOa\ 
ORaP VWUaWXP (caWegRU\ 3 VRiO) iV cRQVideUed Whe PRVW UeVWUicWiYe Oa\eU WR iQfiOWUaWiRQ XS WR 
600PP beORZ Whe aSSOicaWiRQ aUea. A cRQVeUYaWiYe DeVigQ ΖUUigaWiRQ RaWe (DΖR) Rf 3.5 PP/da\ iV 
adRSWed fRU WhiV UeSRUW.
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4.6 Soil Profiles 
Table 4.3 Ȃ BH #1  
 

 
 

 

La\eU HRUi]RQ 
LRZeU DeSWh 

[PP] 
MRiVWXUe CRORXU FieOd Te[WXUe 

CRaUVe 
FUagPeQW  

SWUXcWXUe MRdified EPeUVRQ 

1 A1 250 DU\ DaUk BURZQ LRaP 
5-10% 

(a5PP) 
High NR chaQge  

2 B1 1100 DU\ YeOORZ-BURZQ COa\ LRaP 
10-15% 
(a5PP) 

High 
SOakiQg; VRPe 

diVSeUViRQ.  
 

 

Figure 4.1 Ȃ BH #1 VRiO SURfiOe 

 

E[caYaWiRQ # BH-01 ΖQVSecWiRQ MeWhRd: DiUecW SXVh WXbe SaPSOe Vi]e: � 50 [PP] DaWe VaPSOed: 05-06-2019 

DeSWh Rf ΖQYeVWigaWiRQ: 1100 [PP] CRPPeQW: BedURck (VhaOe haUdSaQ) eQcRXQWeUed, QR fUee ZaWeU eQcRXQWeUed 
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Table 4.4 Ȃ BH #2 
 
 
 

 

La\eU HRUi]RQ 
LRZeU DeSWh 

[PP] 
MRiVWXUe CRORXU FieOd Te[WXUe 

CRaUVe 
FUagPeQW  

SWUXcWXUe MRdified EPeUVRQ 

1 A1 225 DU\ DaUk BURZQ LRaP 
5-10% 

(a5PP) 
High NR chaQge  

2 B1 1100 DU\ YeOORZ-BURZQ COa\ LRaP 
10-15% 
(a5PP) 

High 
SOakiQg; VRPe 

diVSeUViRQ.  
 

 

E[caYaWiRQ # BH-02 ΖQVSecWiRQ MeWhRd: DiUecW SXVh WXbe SaPSOe Vi]e: � 50 [PP] DaWe VaPSOed: 05-06-2019 

DeSWh Rf ΖQYeVWigaWiRQ: 1100 [PP] CRPPeQW: BedURck (VhaOe haUdSaQ) eQcRXQWeUed, QR fUee ZaWeU eQcRXQWeUed 
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4.7 Soil Chemistry 
OQe VaPSOe fURP each hRUi]RQ Rf WeVW SiW #2 ZiWhiQ Whe SURSRVed EMA ZaV WeVWed fRU SH aQd 
EC b\ BURadcUeVW CRQVXOWiQg. The UeVXOWV aUe aV fROORZV: 
 
DeSWh 
(PP) 

TeVW ReVXOW LiPiWaWiRQ RecRPPeQdaWiRQV 

BH #2 

225 
SH 5.8 (SOighWO\ Acidic) MiQRU - 

EC (wS/cP) 81 (NRQ-SaOiQe) MiQRU - 

1100 
SH 6.0 (SOighWO\ Acidic) MiQRU - 

EC (wS/cP) 102 (NRQ-SaOiQe) MiQRU - 
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5 NOMΖNATED WASTEWATER MANAGEMENT 

5.1 OSSM Summary 
SiWe aQd VRiO cRQdiWiRQV aQd cRQVWUaiQWV ZheUe eYaOXaWed iQ VeOecWiRQ Rf aSSURSUiaWe WUeaWPeQW 
aQd EffOXeQW PaQagePeQW PeWhRd. SXPPaU\ Rf Whe UecRPPeQded OSSM V\VWeP aQd 
aSSOicaWiRQ Vi]iQg iV SUeVeQWed beORZ. 
 

 

TUeaWPeQW  → EMA EffOXeQW MaQagePeQW 

AWTS + 
diViQfecWiRQ 
(RU eTXiY.) 

(PXPSed 
dRViQg)  

EffOXeQW DiVSRVaO 
AUea (EDA) 

778Pt VXUface fi[ed / VePi-fi[ed 
VSUa\ iUUigaWiRQ 

5.2 Wastewater Treatment 
ΖW iV SURSRVed WR WUeaW aOO ZaVWeZaWeU geQeUaWed b\ Whe e[iVWiQg UeVideQce (ZiWh SURSRVed 
ediWiRQV) WR a VecRQdaU\ VWaQdaUd Yia aQ aeUaWed ZaVWeZaWeU WUeaWPeQW V\VWeP (AWTS) RU 
eTXiYaOeQW. The QRPiQaWed XQiWV PXVW be caSabOe Rf VXVWaiQabO\ WUeaWiQg Whe caOcXOaWed daiO\ 
ZaVWeZaWeU ORad. OQe WUeaWPeQW V\VWeP ZiOO be UeTXiUed fRU each Rf Whe SURSRVed UeVideQceV.  

JXVWificaWiRQ Rf Whe SURSRVed WUeaWPeQW PeWhRd iV aV fROORZV: 

• AccideQWaO RU deOibeUaWe diVchaUgeV aUe OeVV deWUiPeQWaO WR Whe eQYiURQPeQW aQd haYe 

OeVV SRWeQWiaO WR adYeUVeO\ iPSacW RQ heaOWh 

• HigheU TXaOiW\ effOXeQW SURdXced 

• High cRPPeUciaO aYaiOabiOiW\ 

Table 5.1 Ȃ PURSRVed OQViWe TUeaWPeQW  

TUeaWPeQW LeYeO TUeaWPeQW MeWhRd 
MiQiPXP TUeaWPeQW 

CaSaciW\ [L/da\] 

SecRQdaU\ 
AWTS + diViQfecWiRQ  

(CRQWiQXed XVe) 
840 

 
 

Table 5.2 - SecRQdaU\ TUeaWPeQW TaUgeWV (SeU DLG 1998) 

BiRchePicaO 
O[\geQ 
DePaQd 
(BOD5) 

SXVSeQded 
SROidV 
(TSS) 

TRWaO 
NiWURgeQ 

(TN) 

TRWaO 
PhRVShRUXV 

(TP) 

FaecaO cROifRUPV 
DiVVROYed 
O[\geQ 

(DO) 
NRQ-

diViQfecWed 
effOXeQW 

DiViQfecWed 
effOXeQW 

< 20 Pg/L < 30 Pg/L 
25 - 50 
Pg/L 

10 - 15 Pg/L 
US WR 104 

cfX/100 PL 
< 30 cfX/100 

PL 
> 2 Pg/L 

 

A OiVW Rf accUediWed AWTS V\VWePV aQd VXSSOieUV iV aYaiOabOe RQ Whe NSW HeaOWh ZebViWe:  
hWWS://ZZZ.heaOWh.QVZ.gRY.aX/eQYLURQPeQW/dRPeVWLcZaVWeZaWeU/PageV/aZWV.aVS[ 
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5.3 Effluent Management 
GiYeQ Whe deYeORSPeQW aQd ViWe aQd VRiO cRQdiWiRQV eQcRXQWeUed, iW iV SURSRVed WR diVSRVe Rf 
effOXeQW fURP Whe WUeaWPeQW V\VWeP Yia Surface semi-fixed spray irrigation. Si]iQg Rf Whe 
aSSOicaWiRQ PeWhRd ZaV XQdeUWakeQ Yia a ViWe QXWUieQW aQd ZaWeU baOaQced aV deWaiOed iQ 
ASSeQdi[ B ZiWh Whe UeVXOWV OiVWed iQ TabOe 5.3.1 beORZ:  
 
 

Table 5.3.1 Ȃ MiQiPXP ΖUUigaWiRQ AUea ReTXiUePeQW  

BaOaQce AUea ReTXiUed (Pt) 

WaWeU 274 
NiWURgeQ 778 
PhRVShRUXV 526 
MiQiPXP ΖUUigaWiRQ AUea 778 

 
The fROORZiQg aOWeUQaWiYe iUUigaWiRQ PeWhRdV Pa\ be iQVWaOOed ZiWh a PiQiPXP iUUigaWiRQ aUea aV 
VSecified iQ TabOe 5.3.1: 
 

• SXUface Fi[ed ΖUUigaWiRQ 
• SXbVXUface DUiS ΖUUigaWiRQ 

 
JXVWificaWiRQ Rf Whe SURSRVed effOXeQW PaQagePeQW PeWhRd iV aV fROORZV: 
 

• SXfficieQW VeWbackV aQd aUea haYe beeQ aWWaiQed WR jXVWif\ Whe VXUface VSUa\ aSSOicaWiRQ 

Rf VecRQdaU\ WUeaWed effOXeQW (ZiWh diViQfecWiRQ); 

• NR ZaWeUZa\V RU eQYiURQPeQWaO aVVeWV aUe SUeVeQW ZiWhiQ SUR[iPiW\ Rf Whe EMA; 

• SXUface iUUigaWiRQ Pa[iPiVeV SRWeQWiaO eYaSRWUaQVSiUaWiRQ dXe WR Whe OaUge VXUface aUea; 

UedXciQg VeeSage YROXPe aQd OikeOihRRd Rf effOXeQW UXQ-Rff; 

• ASSOicaWiRQ RYeU a gUeaW fRRWSUiQW ZiOO UedXce gURXQdZaWeU & UeVXUfaciQg ha]aUdV; aQd 

• ASSOicaWiRQ PeWhRd VXiWabOe fRU VORSe cRQVWUaiQW iQ Whe EMA (MLQRU LLPLWaWLRQ). 
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6 ADDΖTΖONAL ΖNFORMATΖON 

6.1 Pipework Detail 
AOO aVVRciaWed SOXPbiQg / dUaiQage ZRUk iV WR be iQ accRUdaQce ZiWh AS 3500.2:2015 SaQLWaU\ 
POXPbLQg DUaLQage. PRViWiRQiQg Rf Whe UeceiYiQg WUeaWPeQW V\VWeP iV WR eQVXUe dUaiQage fURP 
iQWeUQaO SOXPbiQg fi[WXUeV achieYeV Whe PiQiPXP gUade aQd cRYeU Rf Whe e[ceUSWV beORZ.    

 
Table 6.1 Ȃ E[ceUSWV Rf AS3500.2:2015 
 
(a) TabOe 3.4.1        (b) TabOe 3.7.2   

NRPiQaO PiSe 
DiaPeWeU (DN) 

MiQiPXP 
GUade 

(PP) (%) (RaWiR) 
65 2.50 1:40 
80 1.65 1:60 

100   1.65*   1:60* 
125 1.25 1:80 
 150 1.00   1:100 

*DUaiQV fURP WUeaWPeQW SOaQWV Pa\ be 1.00% MiQ. 

6.2 Licensing 
OSeUaWiQg a V\VWeP Rf VeZage PaQagePeQW iV a PUeVcUibed AcWiYiW\ XQdeU Whe LRcaO 
GRYeUQPeQW AcW 1993 aQd cOaXVe 45 Rf Whe LRcaO GRYeUQPeQW (ASSURYaOV) RegXOaWiRQ 1999. ThiV 
PeaQV WhaW aQ ȆASSURYaO WR OSeUaWeȇ a V\VWeP Rf VeZage PaQagePeQW PXVW be RbWaiQed fURP 
CRXQciO.  
 

 MiQiPXP deSWh Rf cRYeU (PP) 

LRcaWiRQ 
CaVW iURQ & 
DXcWiOe iURQ 

OWheU PaWeUiaOV 

SXbjecW WR 
YehicXOaU ORadiQg 

300 500 

AOO RWheU 
ORcaWiRQV 

NΖL 300 
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7 CONCLUSΖON 

7.1 System Recommendations 

x The deYeORSPeQW iV XQdeUVWRRd WR iQcOXde a SURSRVed VecRQdaU\ dZeOOiQg ZiWh fiYe (5) 
bedURRPV RQ WaQk ZaWeU VXSSO\. The aQWiciSaWed ZaVWeZaWeU ORadiQg iV WR be 840 L/da\. 

x ΖW iV SURSRVed WR VecRQdaU\ WUeaW aOO ZaVWeZaWeU geQeUaWed b\ Whe SURSRVed VecRQdaU\ 
dZeOOiQg ZiWh diViQfecWiRQ Yia aQ NSW HeaOWh accUediWed AeUaWed WaVWeZaWeU TUeaWPeQW 
S\VWeP (AWTS). The QRPiQaWed XQiW PXVW be caSabOe Rf VXVWaiQabO\ WUeaWiQg Whe 
caOcXOaWed daiO\ ZaVWeZaWeU ORad. 

x ASSOicaWiRQ Rf Whe VecRQdaU\ WUeaWed effOXeQW iV SURSRVed Yia VXUface VePi-fi[ed 
iUUigaWiRQ aV deWaiOed iQ ASSeQdi[ A ZiWh a PiQiPXP effOXeQW diVSRVaO aUea (EDA) Rf 
778Pt.  

x ΖW iV QRWed WhaW aQ effOXeQW diVWUibXWiRQ OiQe, fURP Whe AWTS WR Whe fiQaO TXick-cRQQecW 
YaOYe ZiWhiQ Whe EDA, Rf aSSUR[iPaWeO\ 185P ZiOO be UeTXiUed. AQ aSSURSUiaWe SXPS iV WR 
be fiWWed b\ Whe iQVWaOOeU WR eQVXUe a VXfficieQW RSeUaWiQg SUeVVXUe Rf 80-100kPa iV 
achieYed ZiWhiQ Whe EDA. 

7.2 General System Recommendations 

x The EDAV aUe WR be UeVWUicWed fURP YehicOeV aQd OiYeVWRck WUaffic. SigQage iQdicaWiQg 
effOXeQW UeXVe iV WR be SRVWed aURXQd Whe EDA. 

x The QRPiQaWed V\VWePV haYe beeQ deWeUPiQed WR achieYe aOO UeTXiUed bXffeU diVWaQceV 
aQd ViWe aQd VRiO cRQVWUaiQWV ZiWh Whe e[ceSWiRQ Rf Whe ZaWeU bRdieV. 

x CRQVWUXcWiRQ aQd PaiQWeQaQce Rf Whe EDAV aUe WR eQVXUe WhaW ZeOO-PaiQWaiQed OaZQV aUe 
eVWabOiVhed WR Pa[iPi]e SeUfRUPaQce Rf Whe V\VWePV. 
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