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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 proposed Development will interfere with existing wastewater 

treatment & land application. 

 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, existing wastewater treatment and land 

application systems 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 110-112 Mount Vernon Road, Mount Vernon, NSW  

Council Penrith City Council 

Proposed Development 
New Wastewater System for: 

 Proposed Child Care Facility  

Intended Water Supply Source Town Water 

Design Wastewater Allowance 

Proposed childcare: 

 40 L/person/ day 

*AS/NZS: 1547-2012, Table B1 School (pupils 

plus staff) taken from Penrith DCP 

 

Equivalent Population 

Expected children at the childcare 

 96 EP (96 Children Expected) 

Staff: 

19 EP (5-19 staff) 

Design Wastewater Flowrate 

Proposed Children: 

 3,840L/Day (Max) 

Staff: 

 760L/Day (Max) 

Total Flowrate: 

 4,600L/day (Max) 

Rainfall Station 067119 – Horsley Park Equestrian Centre AWS 

Evaporation Station 067068 – Badgerys Creek McMasters F.STN 
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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 
Approx. Slope 

Tangent (%) 
Slope Class 

Morphological 

Type 
Relative Inclination 

Instability 

Risk 

1 3% 
Very Gently 

Inclined 
Simple Slope Minimal Divergent Very Low 

 

 

Vegetation 

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

vegetation element has a unique set of properties.  

 

Element Growth Form Height Class Cover Class 
Structural 

Formation 

A Grass Low Dense Closed Grassland 

 

Element Exposure 
Existing Erosion 

State                 Type 

Landform 

Element (s) 

A Excellent Stabilised - 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-on Run-off Soil - Water Status 

1 Very Slow Very Slow Dry 

 

Site & Soil Disturbance 

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

 

Description:  -  

 

 

Rocky Outcrops 

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

envelope: 

 

Description:  - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

None 

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 R1) 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 Proposed Setback 

Property Boundaries and 

Dwellings 
6-12 LOW 

>6m Upslope 

>12m Downslope 

 Swimming Pools, Drive 

Ways and Buildings 
3–6 LOW 

>3m Upslope 

>6m Downslope 

 

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. 

 

 

 

Figure 1: Indicative landform of Proposed Absorption Area 
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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 and analysed based on their 

physical and chemical properties which are detailed below. 

  

The following properties were recorded for each soil horizon: 

  - Horizon depth and type - Mottling   - Colour                       

- Structural stability                  - Groundwater depth   - Bedrock depth  

- Texture                                    - pH    - Phosphorus Sorption 

- Electrical Conductivity  - Coarse Fragments  

 

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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Physical Properties 
 

In summary, the soil profile is described below: 

Bore Hole 1: 

Soil Horizon Depth Colour Mottles Coarse Fragments % Texture Structure 

A 400 Brown - < 10 Clay Loam Moderate 

B1 1300 Grey Red < 10 Light Clay Strong 

 

Excavation terminated at: 1300 mm   

Reason:    Auger Depth Reached 

Bedrock Depth:  > 1300 mm 

Water Table Depth:  > 1300 mm 

Surface Condition:  Firm  

 

Figure 2: Soil sample from BH 1 

 

Chemical Properties 

 

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

properties are presented below:  

 

Borehole 1 

Horizon pH ECe   (μS/cm) 

A 5.62 40 

B1 5.32 170 

                                                                         (Hanna Instruments, HI 98129, Ref 29713) 
 

Phosphorus Adsorption Capacity (kg / ha):  6,000  
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Physical Properties 
 

In summary, the soil profile is described below: 

Bore Hole 2: 

Soil Horizon Depth Colour Mottles Coarse Fragments % Texture Structure 

A1 200 Brown - < 10 Sand Massive 

B1 1200 Light Brown Grey < 10 Light Clay Strong 

 

Excavation terminated at: 1200 mm   

Reason:    Auger Depth Reached 

Bedrock Depth:  > 1200 mm 

Water Table Depth:  > 1200 mm 

Surface Condition:  Firm  

 

Figure 3: Soil sample from BH 2 

 

Chemical Properties 

 

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

properties are presented below:  

 

Borehole 1 

Horizon pH ECe   (μS/cm) 

A 5.62 90 

B1 5.32 260 

                                                                         (Hanna Instruments, HI 98129, Ref 29713) 
 

Phosphorus Adsorption Capacity (kg / ha):  6,000  
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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 

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, and 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 wastewater treatment using a Aerated Wastewater Treatment System 

(AWTS) as it will produce a high-quality effluent suitable for absorption purposes. 

 

Effluent Application:  

 

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

recommends all of the following methods of absorption (presented below as numbered 

options) are suitable for installation on this site. 

 

1. Pressure dosed absorption bed 

 

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

plan or within the ‘available absorption envelope’ (if an envelope is shown on your site 

plan). 

 

The client shall choose whichever of the following absorption options best suits their needs. 
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Effluent Application Area Sizing:  

 

The absorption bed area sizing was determined in accordance with table L1 of AS/NZS 

1547:2012. 

 

Proposed Design Loading Rate (DLR):  

Strongly Structured Light Clay  12mm / day (Table L1, AS 1547:2012) 

 

Minimum Irrigation Area:  

 

EDA  = 𝐷𝑒𝑠𝑖𝑔𝑛 𝐹𝑙𝑜𝑤 𝑟𝑎𝑡𝑒(𝑄)𝐷𝑒𝑠𝑖𝑔𝑛 𝐿𝑜𝑎𝑑𝑖𝑛𝑔 𝑅𝑎𝑡𝑒(𝐷𝐿𝑅) = 
460012  = 384 m2 

BED DIMENSIONS:  

 [𝐿] = 24𝑚, [𝑊] = 4𝑚  

 

Therefore, the required bed area is 384m
2
, however, since the maximum area for a single 

absorption bed was reached, the system shall comprise of 4 identically sized beds, 96m
2 

each.  

 

Site Modifications Recommended 
 

- N/A 
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RECOMMENDATIONS 
 

- Installation of a Aerated Wastewater Treatment Systems (AWTS) with capacity to treat 

the design flowrate (4,600 L/d) to a secondary treatment standard with disinfection for 

the proposed childcare center.  

 

- Model, schematics and associated documentation of the above treatment type to be 

provided by client upon consultation with installer/plumber.  Schematics and 

documentation of selected model to be attached upon submission with this report. 

 

- Internal sanitary drainage lines, services and connections to treatment node as per 

Plumbing/Architectural detail (unless noted otherwise). 

 

- Installation of a pressure dosed absorption system. This area shall be designated for 

effluent application only. 

 

- EnviroTech recommends all of the following absorption types are suitable for 

installation on this site: 

 

Absorption System Type Minimum Area Required 

Pressure Dosed Absorption Bed 384m
2
 

 

- Further site-specific absorption details (for example, distribution line positioning within 

the proposed absorption area), if required, may be determined in consultation with your 

plumber/absorption installer. 

 

- Each absorption system must be installed within the proposed land application area 

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

shown on your site plan). 

 

- Please refer to Appendix T for further detailed Pressure Dosed beds and trenches 

descriptions and standard drawings for guidance during construction and installation. 

 

- The Pressure Dosed Beds shall be maintained in accordance with the attached 

“Operation and Maintenance Guidelines” (Appendix T).   
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LIMITATIONS 
 

Envirotech 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 Envirotech, does 

so entirely at its own risk and without recourse to Envirotech for any loss or damage.  

 

In preparing this report Envirotech 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 also as 

a result of anthropogenic influences. Such changes may occur after Envirotech’s field testing 

has been completed. 

 

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

accuracy of the advice provided by Envirotech 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, Envirotech should be advised and a plan 

outlining the need for potential action developed accordingly. 

 

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

its entirety without separation of individual pages or sections. Envirotech 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 Envirotech. This is because this report has been 

written as advice and opinion rather that instructions for construction.  
 

QDO 035-6                                                                                Release Date: 19/04/2016 

AWTS & Irrigation    Approved By: Daniel Mathew 
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APPENDIX T - Pressure Dosed Beds 

Source: Design and Installing On-Site Wastewater Systems (SCA, 2012) 
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inflow and take time to regenerate once higher flows restart. This can result in poor or 
ineffective treatment in the meantime. 

For a proposed dwelling (including dual occupancies) the design wastewater loading 
must be determined using the ‘Neutral or Beneficial Effect on Water Quality 
Assessment Guideline 2011’ (Sydney Catchment Authority, 2011) based on: 

• the number of potential bedrooms (which can’t change, unlike the number of 
occupants) 

• the nature of the water supply ie whether the dwelling uses town or bore water, 
or tank water  

• the wastewater loading per bedroom based on the nature of the water supply. 

Table 2.1 should be used to calculate the daily wastewater load for a dwelling together 
with any specific requirements of the relevant local council. For other developments 
(non-dwelling) involving wastewater, refer to the ‘Septic Tank and Collection Well 
Accreditation Guideline’, (NSW Health, 2001) or other reference source approved by 
the Sydney Catchment Authority. 

Table 2.1 – Design wastewater loading calculations (for a dwelling) 

Design wastewater loading 
for each potential bedroom Reticulated / bore water Tank water 

1-2 potential bedrooms 600L/d 400 L/d 
3 potential bedrooms 900L/d 600L/d 
4 potential bedrooms 1200L/d 800L/d 
More than 4 potential 
bedrooms 

1200L/d plus 150L for each 
additional bedroom 

800L/d plus 100L/d for each 
additional bedroom 

Source: NorBE Assessment Guideline (Sydney Catchment Authority, 2011). Note: the Sydney 
Catchment Authority adopts a conservative approach for wastewater design calculations. 
Water saving fixtures should be standard in all new dwellings. 
 
Determine the effluent design loading rates or design irrigation rates using the values 
for the identified soil description (texture and structure) in Tables L1, M1 and N1 of 
AS/NZS 1547:2012. Use the conservative design loading rates for septic tanks, 
absorption trenches and beds. 

Septic tanks for residential developments must be at least 3,000 litres. Larger tank 
capacities must be based on design wastewater loads detailed in Table J1 in AS/NZS 
1547:2012. If a spa bath is proposed as part of a development, the minimum septic 
tank size must be increased by 500 litres. 

For greywater-only systems, use a value of 65% of the design wastewater load 
calculated above. Otherwise greywater systems are treated exactly the same as other 
wastewater systems. 

Linear loading rate for beds, trenches, sand and amended soil mounds 
The hydraulic linear loading rate is the amount of effluent that the soil around an 
effluent infiltration system can carry far enough away from the infiltration surface for it 
to no longer influence the infiltration of additional effluent (Tyler, 2001). It must be 
used in conjunction with the effluent design loading rates (DLR) from AS/NZS 
1547:2012. DLRs assume there is no hydraulically limiting layer beneath the base of 
the disposal area; the linear loading rate is designed to ensure that the effluent cannot 
return to the surface as it travels downslope due to the presence of a hydraulically 
limiting layer. 

 
 
 

 

 

 

          
 

 

    

 

 
 

                   
       

                  
                 
                  

                 
                

                
                   
 

     
    
          
           
                 

   
                    

       
                     

                
                

               
     

             
              
                      

                  
        

                    
                   

                  
                    

   
                   

                 
               

                    
               

      

 

 

                
              

              
    

                
              

      

Note 1 

Note 2 

8000+ (see Note 2) 

Raised Pressure-Dosed Absorption Bed Construction 

A The base of the trench must be level to ensure even distribution of effluent. Base levels should be 
checked with a dumpy / laser level. 

B Pressurised dosing laterals consisting of 25 mm PVC pipe with 3 mm holes drilled (deburred) at 400 
mm centres facing upwards. The total number and length of laterals will be determined by the required 
bed size (m2) and the lateral spacings shown in this drawing. It is essential that effluent is distributed 
evenly across the distribution bed. A residual head (or squirt height) of 1.5 m should be achieved 
across the distribution laterals. The squirt height across the laterals must be tested prior to covering 
with agricultural / slotted pipe, with no more than 15% variation in height observed. Consideration must 
also be given to static head and friction loss when sizing pumps. A full hydraulic design must be carried 
out. 

C 20-40 mm distribution aggregate. 
D Geotextile filter cloth. 
E Clean local or imported topsoil (sandy loam to loam). 
F 90 mm slotted PVC or agricultural pipe over manifold laterals. 
G Grass must be established across the construction area as soon as possible. The bed surface should 

be slightly mounded. 
H Inspection port on downhill side of trench / bed. Made from 50 mm PVC pipe with perforations in the 

aggregate level of the trench / bed. 
I Individual flush points for each lateral. May be a screw cap fitting on a 90 degree elbow level with the 

bed surface or a pressure controlled flush valve (such as those used for subsurface irrigation systems) 
inside an irrigation control box. Manual flushing should be carried out at least every twelve months. 

J PVC or polyethylene dosing manifold. Larger systems may require different pipe sizes and orifice 
reducers at lateral connection points. 

K Upslope stormwater diversion drain. Subsoil drainage may be necessary on particular sites. 
L Pump dosed effluent from treatment system (minimum primary treatment with an outlet filter). 
M The base of each absorption bed is to be raised to a height of 300 mm above the final ground surface 

(total bed height 700 mm). Compaction should be minimised when installing the bed. The fill must be a 
loam to sandy loam with minimal clay content. 

N Prepare the site by clearing all shrubs, trees and boulders. Cut trees to ground level and then grind the 
stump out to a depth of 300 mm and backfill with permeable material such as the natural topsoil or 
sand (definitely not clay). Scarify the natural soils across the entire basal area to a minimum depth of 
200 mm taking care not to compact the basal area in the process. This should extend to at least 1m 
beyond the perimeter. 

O The bed dimensions shown are an example only. The basal area of the land application area must be 
determined based on the load and soil characteristics of the site. A minimum bed length to width 
ratio of 3:1 must be adopted when developing individual designs and beds must be installed 
parallel to the site contours. The location and orientation of the area should be based on a site by a 
suitably qualified person. The system may comprise a single bed or preferably multiple smaller beds. 

P Batter slope 1(vertical):3 (horizontal) maximum. 

Cross Section View 

Plan View 

The layout and dimensions used in this drawing are for general guidance only. The 
location, configuration and layout of individual beds will need to be determined on a site-
specific basis. The purpose of this drawing is to illustrate a typical configuration and 
specify minimum system components. 
Consideration should be given to ensuring all beds have a level base when determining 
an appropriate width. The distribution manifold must also be level. Beds longer than 30 
m will require specialist hydraulic design. 

Standard Drawing 10D - Raised Pressure Dosed Absorption Bed Construction 
(not to scale) 
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