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LIMITATIONS STATEMENT

EnviroTech Pty. Ltd. has undertaken the following report in accordance with the scope of works set out 

between EnviroTech Pty. Ltd. and the client. EnviroTech Pty. Ltd. derived the data in this report primarily from 

the site and soil assessment conducted on the date of site inspection. The impacts of future events may 

require future investigation of the site and subsequent data analysis, together with a re-evaluation of the 

conclusions and recommendations of this report.

In preparing this report, EnviroTech Pty. Ltd has relied upon, and assumed accurate, certain site information 

provided by the client and other persons. Except as otherwise stated in the report, we have not attempted to 

verify the accuracy or completeness of any such information. EnviroTech Pty. Ltd. accepts no liability or 

responsibility whatsoever for or in respect to any use or reliance upon this report by any third party.
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INTRODUCTION

EnviroTech Pty. Ltd. has been engaged by the client to undertake an ’onsite wastewater 

management study’ at the above mentioned site address. This report presents the results of 

that study.

Objective 

The objective of the ’onsite wastewater management study’ is to investigate the relevant 

site, soil, public health and economic factors that can impact on the selection, location and 

design of an on-site wastewater management system to determine: 

. Whether or not the site is suitable for an on-site wastewater management system 

. The best practical on-site wastewater management system for the specific site and 

proposed development.

This study has been prepared in accordance with: 

. Australian Standard AS1547: 2012"On-site Domestic Wastewater Management" 

. Dept. Local Government 1998, On-site Sewage Management for Single Households, 

. Relevant Council Development Control Policies

Scope of Works 

The scope of works undertaken for this site evaluation included: 

Desktop Study: An initial investigation to collate relevant information about the site and 

proposed development prior to the site inspection. 

Site Assessment: An on-site inspection by an engineer or scientist to record land surface, site 

features, identify potential site constraints and define the most appropriate land application 

area. 

Soil Assessment: A subsoil investigation by an engineer or scientist to record the soil profile 

and relevant soil properties within the land application area to determine potential soil 

limitations. 

System Design: An evaluation of the expected wastewater flowrate, site and soil limitations 

to select, size and position a waste treatment unit and land application system that will 

provide the best practical option. 

Operation & Maintenance / Construction & Installation Guidelines
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DESKTOP INFORMATION

Address 169 Church Rd., CASTLEREAGH, NSW

Council Penrith

Wastewater treatment system for proposed dual

Proposed Development
occupancy

Intended Water Supply Source Town Water

Up to 4 people (3 bedrooms) - Existing Residence -

Equivalent Population see separate approval.

Up to 6 people (5 bedrooms) - Proposed Residence.

Design Wastewater Allowance 180 L / person / day

Design Wastewater Flowrate 1080 L / day

Rainfall Station: 067002 Castlereagh

Evaporotion Station: 067021 Richmond UWS
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SITE ASSESSMENT

This following relevant site features were recorded and given a rating in terms of their 

potential constraints to onsite wastewater management. The three ratings are minor 

limitation, moderate limitation or major limitation. Only those site features that are rated 

as being a major limitation to onsite wastewater management are further discussed in the 

’Site Assessment Discussion’.

landform Description 

The landform is described by first dividing an area into landform elements of approximately 

40-m diameter. A description of these elements is then provided. These landform elements 

define the boundaries of this site assessment.

Element Slope Class Morphological Type Relative Inclination Instability Risk

Very Gently
1 Simple Slope Linear Planar Very low

Inclined

Vegetation 

The vegetation is described by dividing the study area into vegetation elements. Each 

vegetation element has a unique set of properties.

Structural
Element Growth Form Height Class Cover Class

Formation

A Grass Low Dense Closed Grassland

Existing Erosion Landform
Element Exposure

State Type Element (s)

A Excellent Stabilised I - 1
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Overland Flow 

Run-on and run-off potential is largely determined by slope, surface cover and soil 

infiltration rate.

Landform element. Run-an Run-off Soil- Water Status

1 Very Slow Very Slow Moderately Moist

Site & Soil Disturbance 

The site assessor noted the following disturbance within the effluent application envelope:

I 
Description: 

None

Rocky Outcrops 

The site assessor noted the following rocky-outcrops within the effluent application 

envelope:

I 
Description: 

None
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Setbacks 

The following setbacks from the effluent application area have been proposed after 

considering Appendix R of AS1547:2012 ’On-site Domestic Wastewater Management’. This 

Appendix provides a recent guide on how to determine setbacks distances based on site- 

specific constraints identified in this site assessment.

The constraint factors associated with each site feature (refer to Table Rl) have been 

qualitatively assessed using Table R2 and a suitable setback then chosen from within the 

range stated in Table R1.

Site Feature Setback Range Constraint Factors Praposed Setback

Property Boundary 1.5 - 50 LOW 6m

Buildings / houses 2-6 Residence 15 m
MODERATE

Shed 13 m

Surface Water 15 -100 Overland Flow 50
LOW

m

Site Assessment Discussion

A range of site features that can commonly place limitations on on-site wastewater 

management have been assessed and classified. All features have been shown to place no 

major limitations to on-site wastewater management.
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SOIL ASSESSMENT

The location of the borehole excavated during the site inspection is shown on the attached 

site plan. Physical and chemical soil properties were recorded on a soil profile log (see 

attached). On each property two boreholes are performed, the first analyses soil features 

listed below, and the second serves a confirmatory borehole. If soil properties found in the 

two boreholes on site differ, then both samples are taken for analysis.

The following properties were recorded for each soil horizon:

- Horizon depth and type 

- Structural stability 

- Texture

- Mottling 

- Groundwater depth 

- pH

- Colour 

- Bedrock depth 

- Phosphorus Sorption

- Electrical Conductivity - Coarse Fragments

Physical Properties

In summary, the soil profile is described below:

Soil Horizon Depth Colour Mottles Coarse Fragments % Texture

A 250 Dark Brown - < 10 Sandy Loam

B1 800 Brown - <10 Clay Loam

B2 1400 Red Brown - < 10 Light Clay

Excavation terminated at: 1400 mm

Reason: Sole depth is minor limitation

Bedrock Depth: > 1400-mm

Water Table Depth: > 1400-mm

Surface Condition: Firm
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Chemical Properties

Soil samples were collected from each major soil horizon and the relevant chemical 

properties are presented below:

Borehole 1

Horizon PH Electrical Conductivity

(jLS)

A 5.91 14

81 5.77 8

B2 5.46 29

Phosphorus Adsorption Capacity (kg / ha): 13,916

Erodabillty / Erosion Hazard

Soil erodability is the susceptibility of the topsoil to detachment and transport of soil 

particles. It is a characteristic of the soil surface and varies with time, soil/water status and 

land use. Soil erodability classification is stated as low, moderate or high.

Erosion hazard is the susceptibility of an area of land to the prevailing agents of erosion. It is 

a function of climate, soil erodability, vegetation cover and topography.

Erodability 

Erosion Hazard

Borehole 1 

Low 

Slight

Salinity & Drainage

Salinity is the concentration of water-soluble salts contained within a soil. Increases in soil 

salinity (i.e. salinisation) can occur as a result of irrigation water raising the level of an 

already saline groundwater. Management of potential salinisation problems involve
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ensuring that salts introduced to the soil surface are removed (by crop uptake or subsoil 

leaching) and by ensuring the irrigation area provides adequate subsoil drainage to prevent 

raising of saline groundwaters into root zones.

Drainage is a statement describing the site and soil drainage that is likely to occur most of 

the year. It is influenced by soil permeability, water source, landform description, 

evapotranspiration, slope gradient and slope length.

The drainage of this site should be adequate for the leaching of salts and ensure the 

groundwater level does not reach the root zone.

A major adverse effect of high soil salinity is the restrictive effects on plant growth. 

However, for this site the soil salinity levels (as indicated by the electrical conductivity 

values) are low enough that the adverse effects on plant growth will be minimal.

Soil Assessment Discussion

A range of soil properties that commonly place limitations on on-site wastewater 

management have been assessed and classified. In accordance with the Environmental and 

Health Protection Guidelines all soil properties have been shown to present no major 

limitations to on-site wastewater management.
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ON-SITE WASTEWATER MANAGEMENT SYSTEM DESIGN

The design process adopted here involves an evaluation of the expected wastewater flow, 

site limitations and soil limitations, to select, size and position a waste treatment unit and 

land application system that will provide the best practical option.

Wastewater Treatment:

This report proposes that wastewater treatment using a NSW Health accredited (or 

equivalent) Aerated Wastewater Treatment System (AWTS) as it will produce a high quality 

effluent produced suitable for irrigation purposes

Effluent Application:

This report proposes that effluent application be via a low-pressure irrigation system. 

EnviroTech recommends all of the following methods of irrigation (presented below as 

numbered options) are suitable for installation on this site. 

1. Fixed / Semi-fixed Surface Spray Irrigation 

2. Surface Drip Irrigation 

3. Subsurface Drip Irrigation

Any irrigation system must be installed within the proposed irrigation shown on the site 

plan or within the ’available irrigation envelope’ (if an envelope is shown on your site plan).

The client shall choose whichever of the follOWing irrigation options best suits their needs. 

Before choosing which type of irrigation to install, the client must first consider: 

+ Appendix E (Irrigation Descriptions & Standard Drawings) 

+ Appendix F (Operation & Maintenance Guidelines).

If Council prefers the client install one particular method of irrigation (i.e. only one of our 

recommended options be available to the client) then consultation between client and 

Council may be required.

12



Effluent Application Area Sizing

A monthly nutrient balance and water balance were modeled to determine the minimum 

land pplication area with no wet weather storage requirements. The results were as 

follows:

Proposed Design Irrigation Rate (DIR): 4.0 mm/ day

Minimum Irrigation Areas:

Water Nitrogen Balance Nitrogen Balance Phosphorus Balance Phosphorus Balance

Balance (Spray Irrigated on (Subsurface Irrigation (Spray Irrigated on Slashed (Subsurface Irrigation Under

Slashed Grass) Under Mown lawn) Grass) Mown Lawn

292m2 864m2 270m2 380m2 328m2

Site Modifications Recommended

Nil
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RECOMMENDATIONS

Installation of a NSW Health accredited Aerated Wastewater Treatment System (AWTS) 

with capacity to treat the design flowrate (1080 Lid) to a secondary treatment standard 

with disinfection.

Installation of a low-pressure effluent irrigation system. This area shall be designated for 

effluent application only.

EnviroTech recommends all of the following irrigation types are suitable for installation 

on this site:

Irrigation System Type Minimum area Required

Fixed Surface Spray, 864m’

Subsurface Drip Irrigation 328m’

1. IndIcates Client Preference.

Before choosing which type of irrigation system to install, the client must consider: 

+ Appendix E (Irrigation Descriptions & Standard Drawingsl 

+ Appendix F (Operation & Maintenance Guidelinesl.

Once the client’s septic application has been approved, the client shall choose 

whichever of the above options best suits their needs in consultation with Council.

Further site-specific irrigation details (for example, accurate sprinkler and distribution 

line positioning within the proposed irrigation area), if required, may be determined in 

consultation with your plumber / irrigation installer.

Each irrigation system must be installed within the proposed land application area 

shown on the site plan or within the ’available irrigation envelope’ (if an envelope is 

shown on your site plan).
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NUTRIENT BALANCES 

1) Nitrogen Balance

- Effluent n~rogen concentration (mg/L)" 
- Design Wastewater Flowrate (Ud): 
- Critical Total Nitrogen Loading Rate: (mg/m’/dh 
- Critical Total Nitrogen Loading Rate: (mg/m’/d).,

- Minimum irrigation area, (m’), 
- Minimum irrigation area, (m’),

2) Phosphorus Balance

- Phosphorus Sorption Capacity (kglHa) 
- Critical loading rate (mglm,/dayh

P 
adSOlbed (kg.tia); 

Pad""""" (kglm2),

P 
uptake (stashed grass) (mg/m2) 

P 
uptake (slashed grass) (kglm2)

P 
uptake (mown grass) (mg/m2) 

P 
uptake (mown grass) (kgIm2)

Phosphorus Generated Over the 50 year Design Period

- Effluent Phosphorus Concentration: (mgll),

P 
generated (kg)

Irrigation area required (m’):

- P 
gene<<o’ed 

/ (Pad"""",, + P ’Plak.): 
- P 

gon.,.,ed 
/ (Pad"’’’’’’’’ + P ’Ptak.):

1: Typical AWlS Effluent Nutrient Concentrations 
3: Spray lrigated on Slashed Grass 
4: Subsurface Irrigated Under Mown Grass

20 

1080 

25 

80

~ 
~

~ 
~ 
~

~ 
~

136875 

0.14

10 I

197 I

~for slashed grass 
~for mown grass



Appendix D: WATER BALANCE I WET-WEATHER STORAGE REQUIREMENT-Nominated Area Method

Parameter Symbol Fonnula Units Value

Design Wastewater Flow (Q)
.

Llday 1080

Design Soil Percolation Rate, (SPR) mm 1 month 120

Nominated Irrigation Area, (A) m2 292

Weather Station: Precipitation: Castlereagh 

Evaporation: Richmond (UWS)

Parameter Symbol Formula Units Jan Feb Mar ADr May Jun July Aua SeD Oct Nov Dee
Davs in Month (D) days 31 28 31 30 31 30 31 31 30 31 30 31

Median Precipitation (MPl . mm/month 79.4 85.9 72.7 34.1 30.5 32.2 16.6 22 30 40.8 70.8 51.8

Mean dailv Evaporation E mm/day 6 5 4.1 3.1 2.2 1.7 1.9 2.7 3.8 4.6 4.9 5.7

Crop Factor C 0.7 0.7 0.7 0.6 0.5 0.5 0.4 0.5 ’0.6 0.7 0.7 0.7

Evapotranspiration (ETl (Ex Cl mm/month 130.2 98.0 89,0 55.8 34.1 23.0 23.6 37.7 62.7 92.7 102.9 123.7

InDuts S~mbol Formula Units Jan Feb Mar Apr Mav Jun July Aua SeD Oct Nov Dee
Median Precipitation MP) ,,-.’ ,""’’’ mm/month 79.4 85.9 72.7 34.1 30.5 32.2 16.8 22.0 30.0 40.8 70.8 51.8- - .- .-

Effluent Irriaation EI) (Q x DIAl mm/month 114.7 103.6 114.7 111.0 114.7 111.0 114.7 114.7 111.0 114.7 111.0 114.7
lnouts (I) (EI+MPl mm/month 194.1 189.5 187.4 145.1 145.2 143.2 131.5 136.7 141.0 155.5 181.8 166.5

OUtDUts Symbol Fonnula Units Jan Feb Mar Apr Mav Jun JulY Aua SeD Oct Nov Dee
Evapotranspiration (En (E x Cl mm/month 130 98 89 56 3. 23 24 38 63 93 103 124

Design Soil Percolation Rate, (SPR)
,
, ,’:"~ -’;’-~’-;~}-"",.’ mm 1 month 120 120 120 120 120 120 120 120.. . 120 120 120 120

..

Outputs 0) (ET+SPRl mm 1 month 250 218 209 17. 154 143 144 158 183 213 223 244

Storage 
Cumulative Stora e

(I - 0) -56 -29 -22 -31 -9 0 -12 -21 -42 -57 -41 -77

M 0 0 0 0 0 0 0 0 0 0 0 0

M Largest M mm 0

xA 11000 m’ 0

Storage Requirement

1: Nominated Irrigation Area to be greater than or equal to the minimum irrigation area determined in the nutrient balances

2: Based on AS1547:2000 Design Irrigation Rates x 4.3 weeks 1 month



ApPENDIX E: IRRIGATION DESCRIPTIONS & STANDARD DRAWINGS

I) Subsurface Irrigation

Subsurface irrigation involves thc installation of a series of parallel drip irrigation 
lines serviced by a common header line.

The dripper lines (generally 13 - 16 mm diameter) shall be spaced to provide an 
effective even distribution.of effluent over the whole of the design area (typically 
1000mm spacing in clay soils and 600mm in sand). The effluent is discharged below 
the surface but within the potential root zone of the vegetative cover (approximately 
100mm below the ground surface).

Each dripper line comprises pressure compensated emitters that are typically spaced 
at 0.6 to 1.0m along the line. A filter, vacuum breaker valves and flushing valves are 
installed to improve performance and longevity of the ’ stem.

The effluent filter (typically 150 - 200 mesh) should be cleaned about every two 
months. Vacuum breakers with surface boxes shall be provided to prevent ingress of 
soil into the irrigation lines under the effects of negative pipeline pressures. Irrigation 
lines should be flushed approximately yearly according to installer’s 
recommendations. This should be done during periods of fine weather when the threat 
of runoff is low.

The pipes and fittings shall be semi-flexible and robust (polyethylene complying with 
AS4130 and AS4129, or PVC Class 12 complying with ASI477 arc suitable for 
header and main pump pipelines).

Inflow of surface and seepage water onto the land appl ication area shall be controlled 
or prevented. A cut-off trench or diversion drain may be constructed, if necessary, 
upslope of the land application area to divert surface wster and groundwater away 
from the irrigation area. See Figure I.

A commissioning test may be carried out after all on-site components including the 
pump have been installed, but prior to cove.ring the effluent dripper system. The test 
would check the effluent dripper system to ensure water flows uniformly from all 
perforations, that all flushing valves and other fittings UTe operating correctly and 
check the pumping main to ensure there are no leaks.

An installation and commissioning report may be prepared to include the ’as-built’ 
details following construction, the results of the constlllction inspections and the 
commissioning process. This report would be provided to the owner of the wastewater 
system and to the approval authority, if required.

The irrigation area must not be subject to high traffic, to avoid compaction around 
emitters.

1 
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2) Su ace Irrigation

2.1) Fixed Surface Spray Irrigation

A fixed spray irrigation system involves fixed and buried distribution lines, with a 

series of fixed sprinklers. Generally pop-ups are the preferred type of sprinJcJer as they 

allow the area to be easily moved with out the risk of damaging sprinkler head. The 

sprinklers should be spaced so as 10 evenly service the entire irrigation area. They 

should produce a coarse droplet to avoid spray drift, and have a plume height less than 

400mm and a plume diameter of approximately 4m.

2.2) Semi-Fixed Spray Irrigation

A semi-fixed surface spray irrigation system is recommended on preference to a 

simple 50m length of hose. This sort of system partially fixes the sprinklers to the 

irrigation area while still preventing effluent application outside of allowable areas. A 

typical set up might contain the following:

. A fixed and buried main distribution line(s) to transfer effiuent from the tanks 

to the nominated irrigation fields;

. A series oftake-offpoints (stand-pipes) spaced evenly within the irrigation 
fields. 1 take-off points may be quick release valves or any other type of 

valve as desired by the owners, or recommended by an irrigation expert. At 

least two take-off points should be provided per field and should be spaced at 

least 10m apart;

. A minimum of two exible, moveable irrigation lines per field each having no 

less than three sprinklers on each line. These lines will be connected to the 

take-off points on the main line and will be easily detached and moved 

between the different take-off points.

In total the irrigation system would comprise no less than six sprinklers. The 

moveable irrigation lines can be moved between the different takeoff points to service 

different areas as required. The lines and sprinklers should be moved regularly to 

ensu.re even and widespread application of effluent throughout the entire irrigation 

area. The setup of the main distribution line and exib.e lines should be designed 10 

ensure that the recommended buffer distances described below are not compromised.

2.3) Surface Drip Irrigation

Surface drip irrigation involves laying pressure compensated drip lines or leaky pipe 

within garden beds, and covered with mulch, pine bark or other surface covering. In 

larger garden beds several lines may be needed, and a series of manual or automatic 

switching valves should be used to select the desired area of irrigation. The irrigation 

design must ensure that relatively small areas of garden bed irrigation are not 

proportionally over-serviced. 
The pipes and fittingll shall be semi- exible and robust (polyethylene complying with 

AS4130 and AS4 I 29 are suitable. UPYC pipes and fittingll and garden hoses and 

fittingll are not suitable).

I j :,’,,1. :. I
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In-line strainel1 (150 - 200 mesh) shall be provided on the pump discharge to protect 

pipelines from any effluent solids carried over from the wastewater treatment 
unit into 

the irrigation lines and to facilitate system servicing.

Inflow of surface and seepage water onto the land application area shall be controlled 

or prevented. A cut~fftrench or diversion drain may be constructed, 
if necessary, 

upslope of the land application area to divert surface water and groundwater away 

from the irrigation area. See Figure 2.

A commissioning test may be carried out after all on-site components including 
the 

pump have been installed.

For spray irrigation the test would include checking the location and coverage 

achieved by the spray heads and adjust to ensure even distribution over the design 

area.

The test should also involve checking the pumping main to ensure there are no leaks 

and air release valve is functioning.

The presence of buried pipes shall be indicated (e.g. using underground marlcing tape) 

or signage. Signs shall be prominently displayed with the words "Sewage 
effluent 

pipelines installed below. DO NOT DIG.

An installation and commissioning report may be prepared to include the ’as-built’ 

details following conslIUction, the results of the construction inspections and the 

commissioning process. This report would be provided to the owner of the wastewater 

system and to the approval authority, if required.
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Notes: 

I. Surface-Spray Irrigation: 
2. Subsurface Irrigation: 
2. Surface Drip Irrigation:

Refer to Standard Drawing SD-2 

Refer to Standard Drawing SD-3 

Refer to Standard Drawing SD-4

STANDARD DRAWING SDl: TYPICAL IRRIGATION LAYOUT 
OVERVIEW
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NOTU,- 

1. Sprinkler. .holl be selected to provide 0 coor.e droplet; the throw 
on sprinkle" should not extend beyond designated disposal oreal. 

2. To ovoid saturation and aid soil remediation of waltewoter the owner 
.holl en.ure that movable sprinkler. ore periodicolly rotated 

3. Avoid walking on disposal area. during Irrigation to prevent compaction 
and human contact 

4. Main distribution lines buried to approximately IOOmm 

S. The position of 011 toke-off poinla and the length of moveable lines will 
be determined so that o oropriate buffers ore not compromised.



Flush and Vaccum 

Breaker Valves

Drip line Emitters

100mm min. 

Depth 

aon Supply 
Line

TOPSOIL

flush and Vacuum 

Breaker lalves flush Line ~
Dripline 

""’)
/

emitters

To Alternative 

Irrigation Areas

r
Main SUDol v Line

Pressure II 
Regulator 1 ?!fater otor

filter,

t-
Flush Line

."D

Secondor-y Woste 
Water Treatment 

System
Min.600mm

NOTES:"

1. Drip line sholl be either : 
(1) Low-pressure percolating pipe pressurised 10 
70 kPa or os recommended by manufacturers. 

(2) Propriety drip feed pipe ( ego wasteflow ) with emitters fixed inside the 

pipe and pressurosed 10 manufactures recommendations. 
. 

Commonly, 4.3 L/hr emitters ore spaced 600mm along drip line. 

2. Drip line depth and spacing : Buried to 100mm depth in which it will fall within 
roatzone of vegetative cover. Drip line laterals 

spaced 1m aport (may be subject to soil 
assessment) and main line 25mm PVC. 

3. flush and vacuum : fitted to ~revent ingress of sol into the irrigation lines under 
negative pipeline pressure. 

4. Filter : Grooved disk or screen filler ( 150-200 mesh ) to remove sediment 

carried over from wastewater treatment unit.

no more than

5. Water rotor or manually operated (ever action boll valve to distribute effluent to 

multiple irrigation areas ( if required ). 
6. Marking: Buried pipes marked to ASjNZS 2648.1 with prominent signage "DO NOT DIG" 

STANOARD ORA wr.NG S03: TYPICAL SUB-SURFACE IRRIGATION
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ON-SITE SEWAGE 
MANAGEMENT SYSTEMS

If you live In or rtnt a house that ts not connected to the. main Sewer then chilnces Ire that your yard contains an on.slte sewage manaoement syltam. If this Is the case then you have . Special 
responsibility to @n$ure that It Is woddng a. well IS It can.

The aim of this plmphlot I’ to Introduce you to Some. of the most popular tYPIt of on-site sewage management sy,tlms and provide lome general In/ormaUon to help you malnt.ln your ’ystem effectively. Vou ,hould nnd out wh.t ~ 01 ’yste", you h.ve and how it works. 

Mort Inlormotloo can be obtalnod ’rom the 
pamphlets:

Your Septic System 
Your Aerlted Wastewater Treatment System 
Your Compo sting tOilet 
Vour Land Application Area 

Vou Can got I COpy 01 thes. pamphlets Irom your local Coundl or the addru. mar~ed 00 the back 01 
this pomphlet.

It Is Impoltent to keep In mind that m.lntenance 
needs to be performed properly and regularly. 
Poorly maintained on.sltl ,ewage monagement 
systlms can slgnlncantly altect you and your 
ramlly’S health B5 Will as the local environment.

What I. an on-site sewage 
management SYltem? 
A domestic on..lte sewage management system Is 
made up or various components which . If properly 
designed. Installed and malnt.lned . allow the 
treatment and utUlsatlon of waste:watlf from II 
house, completely ’WIt’""" thl boundary of the 
property. 

wastewater may be blackwater (tOUl.t waste), or 
greywater (waler from Showers. ,Inlts. and washing 
machin,,). or a combination of both. ’

Partial on’site systems. eg. pump out nd common 
etnuent syste.ms (CES) . also exlst. lh~t usually Involve the rtlimlnary on-lite treatment of 
wastewater In a septic tank, followed by collection 
and transport or the treated wastewater to an ott. 
site management tadUty. Pump out systems use 
road tankers to transport tn. .ffluent. and as usa 
a network of small diameter pipes. .

How does an on-.lta .ewag. 
management .y.tam work? . 

For complete on.slte syltems thtre are two mlln 
proceuu: 

1. treatment or WIltewater to a clrt..ln stand’rd 
2. Its application to a dodlcated ar.. of land. 

Tho type 01 appOcatlon permltted depends on the 
quality of treatment. although you should try to 
ayold cootlct wlth all trutt<l and. untre.ted 
wlIltl’Wlter, and thoroughly wash affected areas If 
contact doe! occur.

Trutment and Ippllcatlon c:an be earned out using 
vanoUl methods:

SlptlcTank 
SeptIC tonks treat both greywater and blackwatl/. 
byt they p"’Ylde only Mmlted treatment through th. 
..ttllng or .nlld. on<! 1M Rotation 0’ ’ots and 
gr..s.... Bacterle In the tank break down thl solidS 
over a perlod 0/ time. Wlltewlter thlt has been 
tr.oted In I ’eptlc tonk can only be applied to land 
through a covlred .011 absorption system. IS the 
eftllJent 10 SHII too contamlnated lor above ground 
or near surlace IrrlQatlon.

AWTS 

Aerated wastewater treatment systems <AWTS) 
treat aU hou~hold wastewater and h.ve soYeral 
treatment co",partmen~. The nflt Is Ilk. a sopUc 
tank. Out tn the ..rond comportment air I. mlKed 
wlth the WI.5tewater to Assist batt.ria to break 
down solids. ̂  third tompanml!l1t allows settling of 
morl!: solids and a flI1al ch!or\natlon contact chamber 
allows dlsinreCUOn. SOme AWTS are constructe.d 
with all the compartments In.Jde . Slngte tan’t,. The 
effluent procJuced may be jurface or Jvb-surface 

Irrigated In a ded1caled area.

Compostlnp TOIIICS 
Compostlng tolllllu coUlllet and treat toilet walt. 
only. Water from the .hower, sinks an the waShing 
machine needs to be treated nparately (lor 
eumple In a septk tank or AWTS as above). The 
compost produced by a composttng totlet has 
spedal reqUirements but ls usually buried on-site.

Th... are just some 01 the treatment and 
appllc.atJon methOds available, an there are many 
other type. su<h as sand niter bods. wetlands. and 
amended earth mounds. Your 10cII (ouodl or the 
NSW Department 01 Health haye mOre In/ormatlon 
on these systems If you need It. 

Regulation. and r.commendatlons 
The NSW Dapartment of Health determines the 
design and structural requlrem.nts ’or treatment 
systems lor slnol.. household.. Local council. are 
prlmar1ly ,..pon.lble lor approvlno tho I"’tollatlor 
01 Sm.n.r domutlc septic tan~ systems. 
compostlng toilets and AWTS. In their ana. and .’" 
also responsible ror approving I.nd Ippllcattor 
areas. The NSW Environment Protect’on AuthOrit~ 
approves larger systems. 

The design and Installation or on-site sewagE 
manaoement systems, Including plumbing anc 

drelnoge. .hould only b. carried out by sult.b~ 
quall ed or experllnc.<l people. Care i. needed " 
Insur. correct Iltlng of the treatment syste.m am 
appOcatlon .,... 

Heavy nnn may be Imposed under the Clear 
Waters Act If wastewater Is nol monoold prOperly.

K..plng your on-site sewage 
management system operatIng well 

What yOy put down your drains and toilets has. 10 
to do wlth how wen your system ~rforms 
Maintenance c’ your sewage management systen 
also needs to be done well and on.tlme:. Th. 

foUowlno is a Quid! to the types of th1ngs yo’ 
should and should not do with your system.
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DO 

./ Learn how your sewage management system 
works and Its """raUonal and maintenance 

requirements. 

./ leam the location and layout of your sewage 

management system. 

./ Have your AWTS (If Installed) Inspected and 

urvlted four times per year by an approved 
contractor. Other systems should be Inspected at 

least once every year. Ass...sment should be 

applicable to the system design. 

./ Keep. record of desludglngs, Inspectlons, and 

other maintenance. 
- 

’" Have your septic tank or AWTS duludged fNery 
_ three years to prevent sludge bulld up, which 

- may ’dog’ the pipeS. 

-:- ../ Conserve water. Conservative water use around 
.. the house will reduce the amount of wastewater 

which Is produced and needs to be treated. 

- ./ DISCUSS with your local coundl the adequacy of 

your existing sewage management system If you 

are cons1<1ering house extensions for Increased 

occupancy. 

DON’T 

lC Oon’ let chlldren or pets play Oil I." opv!l<alio’1 

areas. 

lC Don’t water fruit and vegetables with efnuent. 

)C Don’t extract untreated groundwater for cooking 

and drinking. 

lC Don’ put large quantities of bleaches, 

dlslnfectants, whiteners, nappy soakers and spot 

removers Into your system vii the sink, washing 

machine or toilet. 

lC Don’t allow any rorelgn material. such as 

noppl..., sanitary napkins, condoms and other 

hygiene productS to enter the system. 

lC Don’t put rats and oils down Ihe drain and keep 

food waste out of your system. 

l< Don’t Install or use a garbage grinder or spa 

bath If your sy.tem Is not de.lgned for It.

.

Reducing water usage 

Redudng water usage will lessen the likelihood 
of 

problems such a$ overloading with your .eptlc 

system. Overloading may result In wasteweter 

backing up Into your house, contamination 
of your 

Ylrd with Improperly treated effluent, and 
effluent 

/rom your system contamlna~ng groundwater 
or a 

nearby waterway. 

Your sewage management system Is also unable 
to 

cope with large volumes of water such as 
several 

showers or 10lds of washing over a short period of 

timo. You should try to avoid these ’shock loads’ by 

ensuring water use Is sp ad more evenly 

throughout the day and week.
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Aerated Wastewater 
Treatment Systems (AWlS)

tn unsewere areas, the proper treatment and \Jtlllsatlon of household wastewater on-site Is Critical In preservfng the health of the public: and the environment. AWTS have been deve’o ld as II way 01 achieving this.

What Is an AWTS? 

An AWTS I. a purpose bu’~ svstem used for the 
treatment 01 sewage and IIQu’d wastes from a Slngl. ttouslho!d Or multiple d’wIIllnc;JI. 
It con"sts 01 a sarles 01 trutment Chambers 
combined with an Irrigation system. An AWlS 
enables plople living In unsew.red arIas to treat 
and utillse th.’r wastewatar.

How does an AWTS work? 
Wastewater from. houS.hold Is treated In stage. In several seporate chambers. Tho ftrst chamber I. 
51mllar to ill conventional JepUc tank. The wastewater 
enters the chamber where the solids .ettle to the 
bottom and are retllned In the tan\ forming a 
"udge lav.r. 5cIlm collects at the top, and the 
artlally cia rifted Wllst~W tl’r ftows ’nto ill SltOn 

chamber. Here the wastewater Is mlx.d with air

jCro.ss ’ettion of an ̂  WTS 1 
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to a.sist bacteria to further I,..t R. A third chamber 
allows; additional clarUicatlcn through the s; ttlino of 
SOHds, which are retumld for further treatment to 
e’lher the .eptlc chamber (as shown) Or to the 
aeration chamb.r. The clarified .rnuent Is 
dlsinlected In .nother chamber (usuallv bV 
chlOrination) before Irrigation can take plllCI. 
Bacteria In the first chamber break down the solid 
matt.r In the sludge and SC\Jm layers. Material that 
cannot be fully broken down gradually builds up in 
the chamber and must be pumped out periodically. 

Regulations and recommendations 
local councils are primarily responslllle lor 
aP\lroVlng the sma:ler, domestic AWTS. In thllr 
area. Th. EnVironment Protection Authority (EM) 
approvII larger units, whilst the NSW O.partment 
01 Health determines the design and structural 
reqwaments fOr all AWTS" 

At prulnt AWTSs nlld to be serviced quarterly by 
an approved contractor at a cost to the owner. 
local councils should .Iso maintain a register 01 the 
servlclno of uch sy.stem within their .area, 

AWTSs should b. ntted with In alarm haVing visual 
and audible components to indicate mechanical and 
.’ectrlcal equipment malfunctions. The .,.,m should 
provide a signal adjacent to the alarm and at . 

relevant position Inside the 
house. The alarm should 

Incorporate a w.,nloo lamp 
which mav onlv bo res.t bV 
tho service agent.
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Maintaining your AWTS 
The effectiveness 0’ the 
system Will, In part, depend 
on how It Is used ndi 
maintained. The 1011 owing Is a 
guide on goOd malnten,nce 
procedures that vou should 
IoIIow:

$’vdIC
Sh"’~IC ltt\,lrrl

Dl rc~io" 

o..~er

DO 

./ 
Have your AWTS Inspected and serviced fOUt 
Urne.s per year by an approved contractor 
Assessment should be applIcable to the system 
design, 

./ Have your system $ervlce Include anessment of 
sludge and Scum levlls In atl tanks, and 
performance of IrrlgaUon areas, 

y’ Have aU your tanu desludged at least every 
three years. 

y’ Hav. your dlslnl.ctlcn chamber Inspectod 1M 
tested quarterly to ensure correct dlSlnlectant 

leve. 
y’ Have your gr.... trap (II Installed) cleaned out 

at least every two months. 

y’ 
Keep a record 01 pumping, Inspection., and 
other maintenance. 

./ 
leam tho locotl"" and lavout 01 your AWTS and 
lend ’ppllcatl"" area. 

y’ Use biodegradable liquid detergents such .. 
concentrates with low sodium and phosphorous 
levels, 

.,f Conservl water.

DON’T 

J( Don’t: put bluches, disinfectants, whIteners, 
nappy .oa~.rs and spot removers In larg. 
quantltl.. Into vour AWTS via the sink, w.shl’9 
machine cr toll.t, 

)C Don1: Bilow Iny foreign materials such as 
napples, sanitary napkins, condoms and other 
hygiene products to .nter the system. 

lC 00n1 us. mol. than the ,ecommended amounts 
01 detergents. 

lC Don’t put lats and o’ls down the dr.;n and keep 
food waste out of your system. 

,)( Don’t switch orr power to the AWTS, even’ It you 
afe 901"0 on holidays



Reducing water U5 oe 
Reducing water usage 1’111. lessen the likelihood or 
problems such as overloading with your AWTS. 
Overloading may r.sult In wastewlIter backing up Into your house, contamination or your yard with 
Improperly treated ernuent, and emuent from your 
system entering a nearby river. creek or dam.

Conservative water use around the house will 
reduce the amount or wastewater which Is produced 
and needs to be treated.

o

Your AWTS Is also unable to cope with large 
volumes Of water such as sevaral showers or loads 
of washing over a short periOd of time. You should 
try to avoid these ’shock loads’ by 8nsul1ng water 
use Is spread more evenly throughout the day and 
week.

~

Warning signs 
You can lOOk out ror a rew warning ,’gn. that "gna’ 
to you that there are trouble. with your AWTS. 
Ensure that these problems Ire atte.nded to 
Immediately to protect your health and the 
environment.

, 

.

Look out rcr the lollowlng warnill9 s..,,,,,

Q Water that drains too slowly. 
... Drain pipes that gurgle or make noises when air 

bubbles are forced back through the systom. 
Q Sewage smells, this Indicates a serious problem. 
a Water backing up Into your sink which may 

Indicate that your system Is already failing. 
Q lVastewater pooling over the land application 

area. 

l,} Black coloured ernuent tn the aerated tank. 

... Excess noise from the blower or pumping 
equipment 

Q Poor veg@tatlon growth In IrrlQated area.

Odour problems (rom a vent on the AWTS can be a 
result of slow or Inadequate breakdown of solids. 
Call a technician to service the system.

Your 

Aerated 

Wastewater 

’Treatment 

System

HELp PROTEt:T YOU~ HEALTH 
AND THE ENVIRONM Nt

Poorly maintained AWTS’s are a $erlous source of 
water pollution. and may pre.~ent haalth risks, 
cause OdOOrs and atttaet vermin and Insects.

By I .okln<j ,altel yo"r treatment system you can 
do tour ’part In h~Ip109 to protect the 

8nvlr9nmerit ana the nealth 01 you and your 
family.
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LAND APPLICATION AREAS 
The reuse of domestic wUte:watlr on.slte: can be an economical and envIronmentally Sound un of resources.

What re land application areas? 
These are areas that aI/ow treated domestIc wastewater to be managed entirely on’Slte. 
The area must be able to utillse the wastlwat.r and treat any Organic matter and wastes It may contaIn. The IYastewater IS rich In nutrtents, and can provide eKcel/ent nourishment lor nower gardens lawns certain shrubs and trees. The vegQta~on should b~ suitably to’erant 01 h’gh water and nutrient loads. 
How doe. a land application area Work? 
Treated wastewater applied to a land app~caUon area may ba utlllsed Or simply dIspoSed, d,plndlng On tho typo 01 appl/catlon system that Is USld. The application or the wastewator can be through a soli absorption system (based on disposal) Or through an ’’’’gatlon system (based on Ulll/saUon). 
Sol/ IIbsorptlon systems do not require highly treated affluent, and wastewater treated by a septic tank 15 reasonable as the so/Ids oontent In the ftMuent has bcen reduced. Absorption systems reloase the elnuent Into tne SOil at a depth that cannot be reached by the roots 01 most small s"rubs and grasses. They rely maInly on the processes 01 5011 treatment and then transmISSion to the water table, wIth minimal evaporation and up.take by plants. Th... .y.t.m. ,to not rooomm.ndod In .on.itlve It.,. II tllly mly IUd to contlmlnotlon ot .urtIO’ wlter Ind groundw.ter. 

Irrlg.tlon syst"ms may be dossed as lither subsurface Or surr.ce Irrigation. II an Irrigation system Is to be IIs.d, Wostewater needs to be pre. treated to at I...t the quality produced by an aerated wastewater tceatmont system (AWTS). 
Subsurface Irrlg.non requires highly tre.ted etnuent that IS IntrOduced Into the soli close to the surface. ’the errueN Is utrhSiad mainly b.,. plants end evaporation.

Surf.co Irrigation requ’res highly treated ernuent that has underoone aeration and dls nFBctlon treatments, so as to reduce the POSSibility of bacteria and vIrus contamination. 
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taken to ensurl! correct burrer distances are left between the application re and beres, w terways, buildIngs, and nelghbour1no properties. 
Heavy fines may be Impo.sed under the Clelln Wete,. Act If eftJuent Is manaGed Improperly. 
At least two warning ,Ign, should be InstaUed along the boundary of land IIppllcatlon area. Tne Slg1’15 Sllould comprise 01 20mm high Serle, C letter.ng In black or white on a green background wllh the 
wordS:

RECLAIMED 1!F.F,lUEkT 
NOT FOR PRlrd G 
AVO CONtACT

Depending on the requIrements 01 your local council, wet weather storage and ’ moisture sensors may need to hi InstaUed to Msure that elnuent Is only Irrigated when tho 50’1 Is not saturated. 

Regular checks shou’d be undertaken of any mochanlcal equlpmlnt to "noure that It Is operet1nv correctly. Local counCils may reqUire perlodlt analysis of soli or groundwater characteristics 

Humlns and anima!. should be exduded Irom land 
application areos during and Immediately aller the 
application 01 treated wastewater. The longer the 
period 01 ..ClUSlon Irom an area, the lower the risk 
to public heelth. 

Th. householder Is required to enter Into a ,ervlee 
contract with the Installation company, lIS agent ... 
the manufacturer 01 their sewage managlment 
’ystem, thIS will ensure that the system operates 
elRelently. 

Location of the application area 

Treated wutewater has the potential to have 
negative Impacts on public health and the 
environment. For Ws reason the app"catlon area 
must be located In accordance wIth the results 01 . 
slta evoluotlon. and approved landscapl-g Must be 
completed prior to Occupation Of the build ng. Sandy soli and clayey solis moy present special 
problems. 

The system must allow even distribution of truttd 
wastewater OVer the land apDI cation area.

Th. effluant Is then applied to the land area through a Serlu 01 drip, trickle, or spray points which are 
designed to eUm’nate airborne drllt and run.on Into 
neighbouring properties. 
There Ire Some public health and environmental 
concerns about surface ’’’’gatlon. There Is the risk ot contact wIth treated e/fluent and the potential lor 
Sur lace run.on. Given thes! prOblems, subsurlace 
Irrtgatlon Is arguably the satest, most emdent and 
effectIve method of e/fluent utilisation. 

Regulations and recommendations 
The design and Insta"atlon of land application areas should only be ca"’ed out by sUltab’y qua lined Dr experienced peoplQ, and only litter a site nd soil 
evaluation Is done by a SOli scientist. Care Should te



Maintaining your land application area 
The effectiveness or the application area Is 
governed by the. activities or th~ owner.

DO 

./ Construct and maintain dlverslof"\ dr~ln$ around 
the top side or the appliCation area to divert 
surface water. 

./ En,ure that your application ar.a Is kept lovel by 
filling any depressions with good quality top soli 
(not clay). 

./ 
Keep the grass regularly mowed and pl.nt small 
trees around the perimeter to aid absorption and 
tr""splratlon of the eHluent. 

.,/ Ensure that any run off from the roof, driveway 
and other Impermeable surfaces 15 directed away 
tram the application area. 

.,/ Fence Irrloatlon areas. 

./ enoure appropriate warning .Igns are visible at 
all tlm.. In the vicinity or . spray Irrigation area. 

.,/ Have your Irrigation system chacked by the 
sfi!fvlce agent when thly Ir. carrying out service 
on the troatment system.

CON’T 

)( Don’t erect any structures, construct paths, 
grne animals or drive Over the land appllcetlon 
area. 

)( Don’t plant large trees that shade the land 
application area, .. the area needs sunlloht to 
aid In the evaporation and transpiration of the 
effluent 

lC Don’t plant trees Or shrubs near or on house 
drains. 

)( Don 1 alter stormwater line, to diSCharge Into or 
near the iand application .rea. 

)( Don’t nood the land application area through the 
US! or hoses or sprinklers. 

)( Don’t let children or pets play On land application 
areas. 

x Don’t \\’at~r fruit and vegetables with the 
ernuent. 

x Do....t extract untreated 9rnundwater for potable 
use.

Warning signs 

Regular visual che l 09 or the system wl’l ensure 
that problems are located and nxed early. 

The visual slgns of systlm fal’ure lnclude: 

Q surface pondlng and run-art or treated 
w stewater 

Q soli Quality deterioration 
" poor vegetation growth 
Q unusulJl odourS

Volume or water 

Land application areas and systems for on-.lte 
’ppllcatlon are designed and constructed In 

anticipation or the volume of waste to be 

dl.charged. Uncontrolled use or water may lead to 
poorly treated ernuent being released rrom the 

sy.tem. 

If the Ilnd Ippllc.tlon or.o Is water1oQged and 

soggy the rollowlng .re possible relson.: 

^ Overloading the treatment .ystem with 
wut6water. 

^ The clogging at the trench with .0Uds not 
trapped by the septk t.nk. The tank may require 
desludglng. 

^ The appllcetlon area has been poorly designed. 
^ Stormwater Is running onto the I rea .

I:\EL!~.PROT~tt YQU.R H~.AL.TH 
ANI) tHi! ~NVIRONMI!N-T

Po.orly maintained land application areas are a 
serl SOilrCe of water pollution and may 
present health risks, cause odourS and attract 
vermin and Insects. 

By looking after your sewage management 
system you can do your part In helping to protect 
the environment and the health of you and your 
ramlly.

Your 

Land 

Application 
Area
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APPENDIX G: WATER CONSERVATION

Whilst this report is based on AA rated plumbing fixtures, AA rated plumbing would 
fuJ1her conserve limited water supplies and enhance performance of the irrigation, soil 

and plant systems. Water saving devi w ll reduce the volume ofwaler that needs to 

be applied to the site, and thus reduce the risk of any runoff.

Using the following water saving devices, the average household’s water 

consumption can he reduced from 900 litres to 750 litres per day:

Dual flush 613 litre pan and cistern (average household savings of93 Uday) 
AAA rated shower heads to limitllows to 7 Urninute 

AAA rated dishwasher (not more than 18 Iitres for each wash cycle) .. 

AAA rated washing machine (not more than 22 litres per dry kg of clothes) ..

Source: Independent Pricing and Regulation Tribunal ofNS (1996), Water 

Demand Management: A Framework for Option Assessment

.. Source: Sydney Water Demand Management Strategy, October 1995

Low phosphate, low sodium detergents are recommended to help improve the effluent 

quality. Low sodium detergents ensure that the soil structure, and hence its absorption 

capacity, is maintained as close as poss! lc to a natural condition. Sodium in laundry 

powders is used as a filler. Therefore, in general, liquid detergents are preferred over 

powder. Low phosphorus detergents ensure that optimum plant growth is maintained 

and that excess phosphorus is not leached into the environment

Bleaches, disinfectants and other cleaning compounds can harm wastewater treatment 

systems, such as septic tanks, because they lcill bacteria that colonise the system and 

help trcat wastewater. Use these products sparingly and always check that they are 
safe for septic systems. Avoid placing oil, paint, petrol, acids, degreasers, 
photography chemicals, cosmetics, lotions, pesticides and herbicides in the 

wastewater system. Even small amounts of these products can hann the performance 
of the onsite effluent management system.
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