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INTRODUCTION

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

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

that study.

The proposed development is for decentralised on-site wastewater management systems to 

service a proposed thirty five (35) lot residential subdivision at the subject address. (See 

Appendix A).

Wastewater Sources

Domestic sewage (blackwater and greywater) typical of residential dwellings is the only 

wastewater source for this proposed development.

Blackwater includes wastewater from the kitchen, and toilets while greywater includes the 

wastewater of baths, showers, basins, laundries

Typical pollutant concentrations in domestic wastewater are as follows’:

Parameter loading Greywater" Blackwater%

BOD 100 - 300 mg/l 35 65

Suspended 50lids 100 - 300 mg/l 40 60

Total Nitrogen 20 100 mg/l 20 - 40 60 - 80

Total Phosphorus 10- 25 mg/l 50 -70 30- 50

Faecal Colilorms 10] _1010 cfu/100mL Medium - high High

1 
Erwi,o~"""’l a~d H.....lth ProlKli"" Guid~lln... _ On<~I~ s...wage MaMge""’M fo< Single Hou","""jd, (1998)
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Objective 

The objective of the ’on site wastewater management stud 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 ""tthe 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: 2012-0n-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 A!;se55ment: An on.site ins~ction by an engineer or scientist to record land surface, site 

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

area. 

Soil A!;...55me-nt: 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. 

Syst~m Design: An evaluation of the expected wastewater fiowrate, site and soil limitations 

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

provide the best practical option. 

Operation & Maint/’rwnce / Construction & Installation Guidelin~s
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DESKTOP INFORMATION

Address Lot 1672 Capitol Hill Estate, MOUNT VERNON, NSW

Council Penrith City Council

New wastewater treatment systems for proposed thirty
Proposed Development

five (35) lot subdivision

Intended Water Supply Source Town water

Equivalent Populotion Up to 9 people (Up to 6 bedrooms per residence)

Design Wostewoter Allowonce 145 L I person I day,

. .

1. Households wIth full wate, ,""uct,on f""lIltles

Red""ed Hus" 6j3Iit,e water dosets, Aerato, faucets,

F,,,,,Hoad wasl’ling machines, S~ower-"ow ,estrlctors

flow I pressu,e control..lves "" all water-use ""tlets

Design Wostewoter Flowrotes:

4-Bedroom Residence 870l/day

5.8edroom Residence 1088 L I day

6.8edroom Residence 1305ll day
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Climate

Rainfall: Source: Bureau of Meteorology ~ St. Clair lJuba CIo""1

Median Annual Precipitation: 640mm 

Median Monthly Precipitation (mm):

,,, Feb M" A ,M, ’00 ’01 Ao Se 0" N" Oeo

73.2 65 SS.S 3D 35 32 17.4 13.S 23 31 S8.S 63

Evaporation: Source: Bureau of Meteorology - Badgerys Creek

Mean Daily Evaporation (Annual Value}: 4.0mm 

Mean Daily Evaporation (Monthly Values):

,,, Feb M" A ,M, ’00 ’01 Ao Se 0" No, Oeo

5.9 5.4 4.5 3.5 7.1 1.7 7.1 3.0 4.0 4.7 5.7 6.6
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SITE AsSESSMENT

Location & Site Description

The site is situated within the Penrith City Council local government area. It is triangular in 

shape and covers an area of approximately 42 hectares. It is bounded by Capitol Hill Estate 

to the east and by rural residential properties on the other aspects. General ground surface 

is gently inclined hill-slopes to the south.west. The closest watercourse is Ropes Creek along 

the south western boundary.

locality Plan

,



Vegetation

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

vegetation element has a unique set of properties.

Vegetation Growth Height Cover/

Element Form Separotion

A Closed Grassland ,,500 mm Dense

Vegetation Existing Erosion Landform
Exposure

Element State Typ" Elemen! (s)

A Excellent Stabilised I - 1

Overland Flow

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

infiltration rate.

Landform Run-on Run.off

element.

1 Slow Slow

Soil Disturbance

The site assessor noted no areas of soil disturbance within the available land application 

envelope.

Rocky Outcrops

The site assessor noted no areas of rocky outcrops.
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Setbacks

The following buffer distances are a~ailable between the proposed land application area 

and:

Permanent Watercourses: ,,100-m 

Intermittent Watercourses I Dams: ,,40-m

Dwellings: 

Paths & Walkways: 

Property Boundaries: 

- Up-gradient: ,,3-m

" 15-m 

" 3-m

- Down gradient: ,,6-m
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Site Assessment Discussion

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

management ha~e been assessed and classified. All featlJres have been shown to place D.Q 

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 

. Te><ture

. Mottling 

. Groundwater depth 

. ,"

. Colour 

. Bedrock depth 

. Phosphorus Sorption

. flectrical Conductivity. Coarse fragments

Physical Properties

In summary, the soil profile is described below:

SoH Horilon Depth Colour Mottles Coarse fragments % Texture

,"" Dark Brown . ’" loam

""" Brown ’" ’" Clay loam

""00 ’e’ Grey ’" Ught Clay

Excavation terminated at: 1400 mm

Reason: Soil depth is minor limitation

Bedrock Depth: " 1400-mm

Water Table Depth: " 1400-mm

Topsoil soil.water status: Moderately moist

Surface Condition: Firm

12



Chemical Properties

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

properties are presented below:

Borehole 1

Horizon PH Electricol Conductivity

(mS/cm)

,5.40 - 5.57 10 - 33

"5.20 - 5.43 46 - 67

B2 5.10-4.97 70 -104

Phosphorus Adsorption Capacity (kg 1 ha): 14,896

Erodability I 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 1 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.

Borehole 1

ErodabiHty Low

Erosion Hazard 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 introduted to the soil surfate are removed (by trop uptake or subsoil 

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

raising of saline groundwaters irlto root zones.

Drainage is a statement desnibing the site and soil drainage that is likely to octur most of 

the year. It is influented by soil permeability, water sourte, landform deS{;ription, 

evapotranspiration, slope gradient and slope length.

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

groundwater level does not reath the root zone.

A major adverse effett of high soil salinity is the restrictive effetts on plant growth. 

However, for this site the soil salinity levels (as inditated by the elettrkal mnductivity 

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

Soil Assessment Discussion

A range of soil properties that mmmonly plate limitations on on.site wastewater 

management have been assessed and dassified. In atmrdante with the Environmental and 

Health Protettion 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 lmit 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 TreatmeM System (AWlS) 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 I 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 clieM install one particular method of irrisation (i.e. only one of our 

recommended options be ayailable to the cljentlthen consultation between client and 

Council may be reouired.
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Effluent Application Area Sizing

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

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

follows:

Minimum Irrigation Areas:

Number of Water Nitrogen Nitrogen Phosphorus Phosphorus

Bedrooms In Balance Balance Balance Balance Balance 1....l=rf~

Proposed 1S!>r’~ {....b.urf"’. {S!>r’~ Iff"’oO 00 I".ir;"ioo Ur>dor Mown

~ric..odon Irri&.tion Ur>dor <;Lo,M<! Gr.,,) "-

Residence
Sbollod Gr,,,) Mown L1wn)

4 340m’ 696m’ 218m’ 315m’ 271m’

5 425m’ 870m’ 272m’ 394m’ 339m’

6 510m’ 1044m’ 326m’ 473m’ 407m’

Site Modifications Recommended

Nil
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RECOMMENDATIONS

For each proposed lot.

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

with capacity to treat the following design flowrates to a secondary treatment standard 

with disinfection:

4-Bedroom Residence 870l/day

5-8edroom Residence 1088 L I day

6-8edroom Residence 1305ll day

Installation of a 10w-presslJre effllJent irrigation system. This area shall be designated lor 

effluent application only.

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

on the proposed lots:

Number of Bedrooms Fixed SlJrface Spray SlJbsurface Orip

In Proposed Residence Irrigation Irrigation

4 696m’ 340m’

5 870m’ 425m’

6 1044m’ 510m’
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The following Lots incllJde land that is within 40 metres of an intermittent waterCOlJrse 

along the sOlJth-western site bolJndary:

Lot 930 Lot 931

Lot 932 Lot 933

Lot 934 Lot 935

Lot 936 Lot 937

Lot 938 Lot 939

Lot 940 Lot 941

A!r,t.proposed effllJent irrigation area for the above Lots that is within 40 metres of this 

waterCOlJrse MUST be by ’SlJbslJrface Drip Irrigation’ method only.

Before choosing which type 01 irrigation system to install, the client mlJst consider: 

. Appe!1di. E Ilrri& iM o.,sc.lptions & Standard Dtawlngsj 

. Appendl., IOpe,aHon & Maintenance Guidellnesl.

Once the client’s septic application has been appro~ed, the client shall choose 

whichever 01 the above options best slJits their needs in conslJltation with COlJncil.

FlJrther site-specific irrigation details (for example, aCClJrate sprinkler and distriblJtion 

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

conslJltation with yOlJr pllJmber I irrigation installer.

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

shown on the site plan or within the ’a~ailable irrigation envelope’ (if an envelope is 

shown on yOlJr site plan).
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NUTRIENT BALANCES

1) Nitrogen Balance

- EfflLEnt nitrCM;len corcentration (mQlL), 

- Design Wastewiier Flowrate (Lid) 
- Critical Total Nitrogen Loac1ng Rate (mQlm’ldh 
- Critical Total Nitrogen Loac1ng Rate (mQlm’ld).

- Minimum irrigiiion area, (0." 
- Minimum irrigiiion area, (0."

2) Phosphorus Balance

- PhosphcrU5 Scr!1ion C~acity ’-...",1 
- Critical loading rite ("""",!dayh

p..._o<....., 

P"’-"’(ko.m2:r

P 
",tok. (.~...... II’’’’) (""""’) 

P 
",tok. (.~,hod II’’’’) (\ol>’m2)

P 
",tok. (_" "",.) (""""’) 

P ",tok. (_" ,,"") (""’"’)

PhOSp’lorU5 Generated O’ver l 50 yea Desigl Period

- EfflLEnt PhJsphJrus Corcentratim ("""")1

P"_’(k,)

Irrigatim area re~ired (ml)

- p_od! (P...._ + P",tok.l 
- P...-...! (P...._ + P",tok.)

1 T )’Ilical AWTS Effluent Nutrient Concentrations 

3: Spray Irigated on c:lashed Grass 

4: Subsurface Irrigated Under Mown Grass

~" " 
~C

c::::::;ii] 
~

E::E 
~ 
~

~ 
~

~ 
~

w

’"’ I

~f[f slashed grass 
~f[f mown grass



Appendix 0: WATER BALANCE I WET-WEATHER STORAGE REQUIREMENT-Nominated Area Method

Parameter Symbol Formula Units Value Weathe.- Station: Precipitation: St. Clair

Des" n Wastewater Flow (a) ’" ,- Evaporation: Badgcrys Creek

Design SOO Pemolation Rate. (SPR) mmlmooth ~

Nominated Irrigation Area, (A( m’ .~

Parameter ’m..., Formula Units ,." ,,’ MOl~M. ’"" ’i’li A" "0"".OK

0,in Month 0 0’ """.".""."."

Median Preci ’talion M’ mmlmooth 73.2 "55.5 ’"""17.4 13,5 ""’""

IM:n 
dai Eva lion , mmlda ,. ,..""2.’ "",..., " II

e Factor , "’ "’ "’ "’ "’ .., .. "’ "’ "’ "’ ..,

Eva trans’ ation ’" ,,’ mmlmooth 128,0 1~,8 97.7 ~. "’23,0 ’"~ .1,9 00. .,119,7 ’.3.2

’" ~ S mbol Formula Units ,.. ,,’ MOl ,M. ’"" ’" A" "0",,.Do<

Median pr~1ion M’ mmlmooth 73.2 ~. ~,..".n. 1H 13.5 a. 31,0 "., ~..

Effluent I 
. 

alion "Ox 01 A mmlmooth "’71,7 79,. 76,8 79,. ".79,. 79,. 76,8 79,. ".79..

’". , EI___MP mmlmooth 152.. 1311.7 1:1,1.11 1041.. 11... ,..M.’ i2.’ ..110.. 135.3 UU

Out uts S mbol Formula Units ,.. ,,’ MOl~M. ’"" ’i’li A" "0",,.OK

,~ trans ation ’" ,,’ mmlmooth m ,..~ "a ""..,.. ,..

Design 5041 Pe~ation Rate. (SPR) mm , """’" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

"", 0 ET___SPR mm 1 month ’" ’" ,.’" ... ,. m ,. ’" m ~ =

,,,,..,. (II~~) ., ~ ...,..." ~ ~ .ro .,. ..

eumula~ve Sk, ............

",uirement V ""M mm 01- ., ( ( "" 

(V><.AlI1Ooo m’ o

1: Nominated lnigation Area to be greater than Of equal 10 the minimum irrigation area determined in the nutrient balances

2: Based on AS1547:2000 Design lnigation Rates x 4.3 weeks I month
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