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INTRODUCTION  

ENVIRO ENGINEERS 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” 

 

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 19 Morgan Road, BELROSE, NSW 

Council Northern Beaches Council  

Proposed Development 
Wastewater System to Service:  

- Proposed Residence  

Intended Water Supply Source Tank Water  

Design Wastewater Allowance 

120 L / day / person1 

Blackwater:  40% (48 L / day / person) 

Greywater:  60% (72 L / day / person) 

Equivalent Population 

(Proposed Residence) 

Up to 7 people (5 Bedrooms) 

Double Occupancy Bedrooms: 2  

Single Occupancy Bedrooms: 3 

Design Wastewater Flowrate 

(Proposed Residence) 

TOTAL 840 L / day  

Blackwater: 336 L / DAY 

Greywater: 504 L / DAY 

Rainfall Station Belrose (Evelyn Place) 66188  

Evaporation Station Riverview Observatory 66131 

 

 
 
 

 
1 Ón-site Wastewater Domestic Wastewater Management’AS1547:2012, Standards Australia, 2012) 
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SITE & SOIL EVALUATION (SSE) 

 

The objective of the SSE is to collect sufficient information on site characteristics and local 

environmental constraints to enable the best practicable option(s) to be employed for the 

design, installation, and operation of an on-site wastewater management system.  

 

Performance Requirements & General Methodology  

Our SSE process: 

- Provides sufficient information to decide if an area is suitable,  

- Provides site-specific identification of site & soil characteristics to be considered when 

designing a system,  

- Provides a risk assessment of site & soil characteristics which may compromise the long-

term effectiveness of a wastewater system,  

- Provides a risk assessment of environmental & health risks, 

- Specifies measures required to reduce & monitor such risks,  

 

This SSE consisted of the following staged process, and was undertaken by a degree-

qualified Environmental Engineer with 20-years’ experience: 

a) Site Survey  

An on-site survey (i.e. foot traverse) is undertaken to record relevant site features and 

identify potential environmental constraints. The survey area comprises numbered 

‘landform elements’ of similar topographic characteristics with a record provided for each 

element. Available land application areas and exclusion areas are defined within each 

landform elements.  

b) Soil Assessment 

A subsoil investigation is undertaken to examine and record the soil profile and soil 

characteristics within the available land application area, identify potential soil limitations 

and allocate appropriate soil categories and design loading rates.  
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Site Survey 
 

The 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’.  

Element 1 

Approx. Slope (%) < 5% 

Slope Class Very Gently Inclined  

Morphological Type Upper slope  

Relative Inclination Linear Planar  

Instability Risk Low  

Run-on Very Slow  

Run-off Very Slow 

Soil - Water Status Moderately Moist 

 

Vegetation 

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

vegetation element has a unique set of properties.  

Element A 

Growth Form Grass 

Height Class Low 

Cover Class Very Sparse  

Structural Formation Sparse Grassland  

Exposure Excellent  

Existing Erosion Active 

Erosion Type Sheet, Rill 

Landform Element(s) 1  
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Site & Soil Disturbance 

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

Description: The proposed development footprint has been 

cleared of vegetation and topsoil.  

 

 

Rocky Outcrops 

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

envelope: 

Description: No rocky outcrops observed within the proposed 

effluent application area.  

   

Setbacks 

Setbacks between an effluent application area and surrounding site features vary depending 

on local conditions and ‘sensitive features’. Appendix R of AS1547:2012 ‘On-site Domestic 

Wastewater Management’ provides a guide to determining setback distances to different 

site features based on a qualitative evaluation of ‘site constraints of specific concern’ and 

this is the approach we have adopted for this report.  

 

Each site feature is allocated a ‘setback distance range’ and the determined setback 

distance is commensurate with the level of risk to public health and the environment. The 

risk is based on an evaluation of ‘site constraint items of concern, corresponding sensitive 

features and how these interact to provide a pathway or barrier for wastewater movement.  

 

A regulatory authority may reduce or increase setback distances at their discretion and may 

require additional information (e.g. effluent plume modelling) to support setback distances, 

or specific management practices (e.g. monitoring). These works are outside the scope of 

this report.  

 

Vegetation Clearing 

None 
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Table R1 and Table R2 from Appendix R, AS1547:2012 have been used in conjunction to 

determine setback distances for this site. An evaluation summary of setback distances to 

each relevant site feature including an assessed overall constraint value and the proposed 

setback distance is shown below.  

 

Site Feature Setback Range 
Overall 

Constraint Value 

Proposed Setback 

Distance  

Property Boundaries 1.5 – 50 LOW 1.0 

Buildings, Dwellings  2.0 – 6 LOW 1.0 

Groundwater 0.6 – 1.5 LOW 0.6 

Bedrock 0.5 – 1.5 LOW 0.5 
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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, except the following, have 

been shown to place no major limitations to on-site wastewater management. 

 

Vegetation 

 

The dominant vegetation formation within the proposed land application area contains less 

than 50% grassland. Sparse or isolated grassland cover within the proposed land application 

area may cause the following: 

-         Increased soil erosion 

-         Increased run-off 

-         Reduced evapotranspiration  

-         Reduced nutrient uptake 

-         Reduced water percolation rates 

 

The key to avoiding the above impacts is to establish a mid-dense to dense grassland cover 

(by seeding or turfing for example). A mid-dense (60-70%) perennial grassland cover should 

be suitable to protect the site against significant water erosion.  It should also be suitable for 

the maintenance of the water and nutrient balance. 

 

Lawn Establishment Tips 

- Select a grass suited to the local area (including climate & sun exposure) 

- Proper soil preparation: 

  * Remove debris (including rocks, & tree roots) 

  * Loosen compacted topsoil,  

  * Ensure topsoil has high organic matter,  

- Rake grass seeds into the topsoil & mulch the seedbed 

- Evenly Irrigate with effluent so that the soil is always moist but not excessively wet 
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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.  

 

Excavation Summary 

Borehole #1 #2 

Surface Condition Loose Loose  

Excavation Depth (mm) 1200 600 

Termination Reason Bedrock Bedrock 

Bedrock Depth (mm)   1200 600 

Water Table Depth (mm) >1200  >600  

  

Erodability / 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. 
 

 Borehole 1 Borehole 2 

Erodability Low Low 

Erosion Hazard Slight Slight 
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Bore Hole 1: 

Soil Horizon Depth Colour 

Coarse 

Fragments % Texture 

PH ECe (μS/cm) 

A  200 Dark Brown  10 - 20 Clay Loam  5.67 56 

B1 400 Brown  < 10 Clay Loam  5.22 42 

B2 700 Pale Brown < 10 Clay Loam 5.05 30 

C 1200 Red Brown < 10 Clay Loam 4.93 44 

Phosphorus Adsorption Uptake (kg/Ha): 6760 

 

Bore Hole 2: 

Soil Horizon Depth Colour 

Coarse 

Fragments % Texture 

PH ECe (μS/cm) 

A  200 Dark Brown  10 - 20 Silty Loam  4.24 45 

B1 500 Brown  < 10 Clay Loam  4.17 39 

C 600 Red Brown < 10 Clay Loam 4.11 27 

Phosphorus Adsorption Uptake (kg/Ha): 3050  

  

Salinity & Drainage 
 

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

salinity (i.e. salinisation) can occur because of irrigation water raising the level of an already 

saline groundwater. Management of potential salinisation problems involve 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.  
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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.  

 

Given the land availability constraint for effluent application resulting from the proposed 

development footprint on this relatively small property, the proposed wastewater system 

requires separate treatment and effluent disposal of blackwater and greywater flows, 

combined with internal reuse of the treated greywater for toilet flushing.  

 

Wastewater Treatment:  

 

1) Blackwater (336 L/d)  

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

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

suitable for irrigation purposes. 

2) Greywater (504 L/d) 

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

Domestic Greywater Treatment System (DGTS) as it will produce a high-quality effluent 

suitable for internal reuse (e.g. toilet flushing) and irrigation purposes. 

 

Effluent Disposal:  

 

Selection: 

This report proposes that effluent application be via a pressure dosed system. Enviro 

Engineers Australia recommends all the following method is suitable for installation on this 

site. 

1. Pressure dosed absorption bed(s) 
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Sizing  

• Allocated Soil Category from the Site & Soil Evaluation (SSE): 4   

• Selected Design Loading Rate (DLR) (mm/d):    30  

(Secondary Treated Effluent) 

 

The Bed / Trench dimensions have been determined using the following two methods. The 

adopted ‘Minimum Absorption Bed / Trench area’ is then chosen as the larger of the 

determined areas:   

 

3) Blackwater (Q = 336 L/d)  

- Volumetric Flowrate (Q) divided by Velocity Parameter (DLR): 11.2m2 

- Effluent Disposal Area (EDA) Water Balance:    19 m2   

- Minimum Bed / Trench Area:      19 m2  

- Recommended dimensions:       

- Bed 1: 7.9m x 2.4m 

 

4) Greywater (Q = 504 L/d) 

- Volumetric Flowrate (Q) divided by Velocity Parameter (DLR): 16.8m2 

- Effluent Disposal Area (EDA) Water Balance:    23 m2   

- Minimum Bed / Trench Area:      23m2  

- Recommended dimensions:       

- Bed 1: 5.1m x 2.5m  

- Bed 2: 6.7m x 1.75m 
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Construction & Installation:  

 

Construction and installation of beds or trenches should only be undertaken by experienced 

persons and/or those familiar with of Appendix L of AS1547:2012, Ón-site Domestic 

Wastewater Management’ (Standards Australia, 2012). The following clauses: 

• L7  Construction Techniques,  

• L8  Installation – Pipe Laying 

• L9  Inspection 

• L10 Pre-Commissioning Tests 

• L11 Commissioning 

• L12 Marking 

• L13 Reporting 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.  

 

Site Modifications Recommended 

 Establish a mid-dense to dense grassland cover (by seeding or turfing for example). A 

mid-dense (60-70%) perennial grassland cover should be suitable to protect the site 

against significant water erosion. 
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RECOMMENDATIONS 

 

- Given the land availability constraint for effluent application resulting from the proposed 

development footprint on this relatively small property, the proposed wastewater 

system requires separate treatment and effluent disposal of blackwater and greywater 

flows, combined with internal reuse of the treated greywater for toilet flushing. 

 

- Wastewater Treatment:  

Blackwater: Installation of a NSW Health Accredited Aerated Wastewater Treatment 

System (AWTS) with capacity to treat the design flowrate (336 L/d) to a secondary 

treatment standard with disinfection. 

Greywater: Installation of a NSW Health Domestic Greywater Treatment System (DGTS) 

with capacity to treat the design flowrate (504 L/d) to a secondary treatment standard 

with disinfection. 

 

- The AWTS and DGTS specifications and accreditation certificates are to be provided by 

the manufacturer/supplier/installer and attached to this report prior to submission of 

this report to Council.  

 

- Effluent Disposal  

Installation of pressure-dosed absorption bed(s) on area designated for effluent 

application only. The beds will comprise the following: 

- AWTS / Blackwater flow:  

- Bed Dimensions: 7.9m x 2.4m 

- DGTS / Greywater flow:  

- Bed Dimensions: 5.1m x 2.5m (Bed 1), 6.7m x 1.75m (Bed 2) 

 
- Installation of standard water reduction fixtures include dual flush 11/5.5 litre water 

closets, shower-flow restrictors, aerator faucets and water conserving automatic washing 

machines 
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- Establish a mid-dense to dense grassland cover (by seeding or turfing for example). A 

mid-dense (60-70%) perennial grassland cover should be suitable to protect the site 

against significant water erosion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Enviro Engineers 
Australia Pty Ltd. 

PO Box 359 
Narellan NSW 2567 

(02) 9055 5488 
info@ee-au.com.au 
www.ee-au.com.au 

 

PA
G

E 
 1

7  

  

LIMITATIONS 
 

ENVIRO ENGINEERS Pty Ltd has prepared this report for the exclusive use of our client, for this 

project only and for the purpose(s) described in the report. It should not be used for other projects 

or by a third party. Any party so relying upon this report beyond its exclusive use and purpose as 

stated above, and without the express written consent of ENVIRO ENGINEERS , does so entirely at its 

own risk and without recourse to ENVIRO ENGINEERS  for any loss or damage.  

 

In preparing this report ENVIRO ENGINEERS has necessarily relied upon information provided by the 

client and/or their Agents. The results provided in the report are indicative of the sub-surface 

conditions only at the specific sampling or testing locations, and then only to the depths investigated 

and at the time the work was carried out. Under no circumstances can it be considered that these 

findings represent the actual state of the site at all points. Subsurface conditions can change 

abruptly due to variable geological processes and because of anthropogenic influences. Such 

changes may occur after ENVIRO ENGINEERS ’s field testing has been completed. 

 

ENVIRO ENGINEERS 's advice is based upon the conditions encountered during this investigation. The 

accuracy of the advice provided by ENVIRO ENGINEERS in this report may be limited by undetected 

variations in ground conditions between sampling locations. The advice may also be limited by 

budget constraints imposed by others or by site accessibility. 

 

Should any site conditions be encountered during construction that vary significantly from those 

outlined and discussed in this report, ENVIRO ENGINEERS should be advised and a plan outlining the 

need for potential action developed accordingly. 

 

This report must be read in conjunction with all the attached notes and should be kept in its entirety 

without separation of individual pages or sections. ENVIRO ENGINEERS cannot be held responsible 

for interpretations or conclusions made by others unless they are supported by an expressed 

statement, interpretation, outcome, or conclusion given in this report. 

 

This report, or sections from this report, should not be used as part of a specification for a project, 

without review and agreement by ENVIRO ENGINEERS. This is because this report has been written 

as advice and opinion rather that instructions for construction.  
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Appendix D:  WATER BALANCE / WET-WEATHER STORAGE REQUIREMENT-Nominated Area Method

BLACKWATER
Design Flow Rate 336 L/day Weather Station: Precipitation: 666188 Belrose (Evelyn Place)
Bed Area 19 m2 Evaporation: 66131 RIVERVIEW OBSERVATORY
DLR 30 mm/day

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Days in Month (D) days 31 28 31 30 31 30 31 31 30 31 30 31

Median Precipitation (MP) mm/month 86 123 103.8 73.6 73.8 119.8 64.4 44.6 55.5 50.6 80.2 83.7

Mean daily Evaporation (E) mm/day 6 5.1 3.9 3 2.2 1.9 2 2.8 3.8 4.7 5.3 5.9

 Monthly Evaporation (E) mm/month 186 142.8 120.9 90 68.2 57 62 86.8 114 145.7 159 182.9

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 (ET) mm/month 130.2 100.0 84.6 54.0 34.1 25.7 24.8 39.1 62.7 94.7 111.3 128.0

Infiltration Rate (IR) mm/month 570 570 570 570 570 570 570 570 570 570 570 570

Application Rate (AR) mm/month 548.21 495.16 548.21 530.53 548.21 530.53 548.21 548.21 530.53 548.21 530.53 548.21

Monthly variation in effluent depth mm -23.10 -18.13 -0.92 -6.96 6.27 19.14 6.23 -5.69 -16.34 -23.06 -24.70 -23.14

Effluent Depth in trench Yr 1 mm 0.0 0.0 0.0 0.0 6.3 25.4 31.6 26.0 9.6 0.0 0.0 0.0

Yr 2 mm 0.0 0.0 0.0 0.0 6.3 25.4 31.6 26.0 9.6 0.0 0.0 0.0

Yr 3 mm 0.0 0.0 0.0 0.0 6.3 25.4 31.6 26.0 9.6 0.0 0.0 0.0

GREYWATER
Design Flow Rate 504 L/day
Bed Area 23 m2
DLR 30 mm/day

Parameter Symbol Formula Units Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Days in Month (D) days 31 28 31 30 31 30 31 31 30 31 30 31

Median Precipitation (MP) mm/month 86 123 103.8 73.6 73.8 119.8 64.4 44.6 55.5 50.6 80.2 0

Mean daily Evaporation (E) mm/day 6 5.1 3.9 3 2.2 1.9 2 2.8 3.8 4.7 5.3 5.9

 Monthly Evaporation (E) mm/month 186 142.8 120.9 90 68.2 57 62 86.8 114 145.7 159 182.9

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 (ET) mm/month 130.2 100.0 84.6 54.0 34.1 25.7 24.8 39.1 62.7 94.7 111.3 128.0

Infiltration Rate (IR) mm/month 570 570 570 570 570 570 570 570 570 570 570 570

Application Rate (AR) mm/month 548.21 495.16 548.21 530.53 548.21 530.53 548.21 548.21 530.53 548.21 530.53 548.21

Monthly variation in effluent depth mm -23.10 -18.13 -0.92 -6.96 6.27 19.14 6.23 -5.69 -16.34 -23.06 -24.70 -52.44

Effluent Depth in trench Yr 1 mm 0.0 0.0 0.0 0.0 6.3 25.4 31.6 26.0 9.6 0.0 0.0 0.0

Yr 2 mm 0.0 0.0 0.0 0.0 6.3 25.4 31.6 26.0 9.6 0.0 0.0 0.0

Yr 3 mm 0.0 0.0 0.0 0.0 6.3 25.4 31.6 26.0 9.6 0.0 0.0 0.0
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