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2.0 INTRODUCTION 

2.1 Overview 

 

Barnson Pty Ltd on behalf of Ivan Perich has prepared this report for submission to Mid-Western 

Regional Council. This report provides direction for sustainable on-site effluent management for a 2-

bedroom residence, 3 bedroom future dwelling and proposed amenities in shed, on Lot 54 

DP248340, at 219 Lowes Peak Road, St Fillans NSW (refer Figure 1).   

 

 

2.2 Key References 

 

The following key references were utilised as part of this assessment: 

▪ AS/NZS 1547:2012. On-site Domestic Wastewater Management; 

▪ NSW Government 1998. On site Sewerage Management for Single Households (The Silver 

Book/OSMSH); 

▪ NSW Government 2000. The Easy Septic Tank Guide. Developed by Social Change Media for 

the NSW Department of Local Government; 

▪ NSW Health, 2001.  ‘Septic Tank and Collection Well Accreditation Guidelines”; 

▪ Mid-Western Regional Council Local Environment Plan, 2012; 

▪ Mid-Western Local Environment Plan, 2011; 

▪ Murphy B.W. & Lawrie J.W. 1998. Soil Landscapes of the Dubbo 1:250 000 Sheet Report, 

DLWC. 

▪ Sydney Catchment Management Authority, 2019. Designing and Installing On-Site 

Wastewater Systems; 

 

 

2.3 Disposal System 

Figure 1 illustrates the site location. Figure 2 illustrates the site layout supplied by client. 

 

The proposed effluent disposal system for this site is via an AWTS septic tank and areas to be utilised 

to disperse of onsite wastewater. 
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Figure 1 – Site Location Plan 
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Figure 2 – Buffer and Setback Plan
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Figure 3 – Groundwater Bore Locations
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Figure 4 – Groundwater Vulnerability Map GRV_006
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5.0 SYSTEM REQUIREMENTS 

5.1 Mid-Western Regional Council Setback Requirements 

The Mid-Western Regional Council ‘On-Site Sewage Management Plan’ (2008), provides 

recommended buffer distances. For this design, the following must be taken into consideration..  

 

All Land Application Systems 

• 80m to permanent surface waters (e.g. river, streams, lakes, etc.); 

• 50m to domestic groundwater well on applicant’s property and 200m to any groundwater 

well located on a neighbouring property; 

• 40m to other waters (e.g. farm dams, intermittent waterways and drainage channels, etc.) 

 

Surface Spray Irrigation 

• 6m if area up-gradient and 3m if area down-gradient of driveways and property boundaries; 

• 15m to dwellings; 

• 3m to paths & walkways; 

• 6m to swimming pools; 

 

Surface Drip, Trickle & Subsurface Irrigation 

• 6m if area up-gradient and 3m if area down-gradient of swimming pools, property 

boundaries, driveways and buildings; 

 

Other site setback requirement as per AS/NZS 1547:2012 are provided in Appendix C.  

An assessment of the area has indicated that the proposed treatment system adheres to the above 

buffer requirements.  

5.2 Design Allowances – AS/NZS1547:2012 Table H1 

In accordance with AS/NZS1547:2012 Table H1, the recommended design flow allowance for use in 

Australia, using on site rainwater roof collection supply is 120L/person/day. Given the proposed 

residence is 5 bedrooms in total, the number of persons is calculated at 7. 
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6.0 SEPTIC TANK SELECTION AND CALCULATION 

6.1 Silver Book/ NSW Health Guidelines  

 

The ‘On-Site Sewerage Management for Single Households’ (1998) guideline is based on the NSW 

Health guideline for septic tank capacity. Therefore, the calculation is the same.  

Secondary effluent treated will be provided by a NSW Health accredited septic tank. The NSW Health 

‘Septic Tank and Collection Well Accreditation Guidelines’ (2001), set a sludge allowance of 1550L 

irrespective of the number of persons or which the septic tank is to be designed. It should be noted 

that in accordance with this guideline, a septic tank designed for a minimum of 5 persons needs to 

be desludged approximately every 4 years.  

The general formula to calculate the minimum septic tank capacity in litres is: 
 
 

𝑆 + (𝐷𝐹 𝑥 𝑁) =  𝐶 

𝑆𝑙𝑢𝑑𝑔𝑒 + (𝐷𝑎𝑖𝑙𝑦 𝐹𝑙𝑜𝑤 𝑋 𝑁𝑜. 𝑜𝑓 𝑃𝑒𝑟𝑠𝑜𝑛𝑠) =  𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑛𝑘 

 

Residence - When DF = 120L/per person/per day and N =7, therefore DF x N =840L 

 

1550𝐿 + 840𝐿 =  2390𝐿 

 

Table 2 in the NSW Health Guidelines provides a minimum of 2300L tank capacity.  

 

6.2 AS/NZS 1547:2012 Requirements  

A more conservative approach is outlined in AS/NZS1547:2012, Appendix J. A more conservative 

figure of 200L per person for all waste tanks is provided, giving a daily flow volume of 1400L for the 

residence.  Therefore, a minimum capacity tank of >4000L is required for a residence with a design 

flow of 1000 - 1400L. This conservative rate is to ensure that the unit has capacity to cope with peak 

discharge rates or for temporary or unusual overloads and includes no allowance for food waste 

disposal units. This tank design capacity also allows for the storage of sludge and scum at a rate of 

80L/person/year. It should be noted that the higher cost of installing a larger septic tank may be 

offset by a reduced pump out frequency. Too frequent pump out removes microorganisms needed 

for degradation of wastewater solids. The longer pump out interval has beneficial implications for 

conservation of resources in that the volume of seepage requiring treatment and disposal can be 

reduced significantly. 
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7.0 EFFLUENT MANAGEMENT 

 

Barnson Pty Ltd has analysed the proposed on site waste management system in accordance with 

the NSW Government endorsed ‘Silver Book’ (1998) and AS/NZS1547:2012 On-site Domestic 

Wastewater Management’, with additional advice sought from the Sydney Catchment Management 

Authority ‘Designing and installing On-site Wastewater Systems’ 2019 guideline. For this site, given 

the climate and soil constraints, irrigation is considered the most appropriate effluent management 

device. 

7.1 Irrigation Area Calculation 

 

In accordance with these documents, the irrigation area for surface and subsurface irrigation must 

be the largest area calculated for Nitrogen and Phosphorous loading and permeability loading.  

Balances assume an effluent generation rate for a 6 bedroom dwelling on rainwater roof collection 

of 840L/day.  

7.2 Hydraulic Loading Method 

 

Hydraulic loading is the amount of liquid applied to land over a specified time interval. The hydraulic 

loading rate must be such that surface ponding or run-off and excessive percolation of the treated 

wastewater does not occur. As per the Silver Book 2012 the following formula can be used to 

estimate the size of the irrigation area for secondary treated effluent. 

𝐴 = 𝑄/𝐷𝐼𝑅 

Where Q = 840L/day and the DIR = 5mm/day (as per AS 1547:2012) 

Therefore 

𝐴 = 840/5 

 

A=168 m2 

7.3 Nutrient and Organic Matter Balances 

 

In accordance with the ‘Silver Book’ (1998), a nutrient balance should be conducted prior to the 

hydraulic balance, as the calculations provide a good initial estimate of area requirements.  

 

The Daily flow rate (Q) for this property has been assessed as is 840L/day.  
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7.4 Nitrogen Loading 

 

The following formula is provided: 

 

𝐴 = (𝐶 × 𝑄)/𝐿𝑛 

 

Where   A = land area (m2)   C = concentration of nutrient (mg/L) 

   Q = treated wastewater flow rate (L/d)  

   Ln = critical loading rate of nutrient (mg/m2/d) 

 

It is appropriate to assume 20% loss by, denitrification – therefore given nitrogen has a 

nominal value of 37mg/L, C = 37 X 0.8 = 29.6 mg/L 

 

In this case, Ln can be determined as 240kg/ha/yr. – this figure is obtained from Appendix 1 

of the Sydney Catchment Management Authority ‘Designing and installing On-site 

Wastewater Systems’ 2019 guideline, for Lawn - Fully Managed (Clippings Removed) for the 

uptake of nitrogen.  

 

 

   Ln  = 240kg/ha/yr. = 24000mg/m2/year 

 

Therefore 

𝐴 = (29.6 × 840 × 365)/24000 

A= 378.1m2 
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7.5 Phosphorus Loading 

In the general formula used to determine irrigation size based on Phosphorous loading is: 

 

   𝐴 =    𝑃𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑/( 𝑃𝐴𝑏𝑠𝑜𝑟𝑏𝑒𝑑 +  𝑃𝑈𝑝𝑡𝑎𝑘𝑒) 

 

The nominal Phosphorus Sorption Capacity (mg/kg) of 200mg/kg together with the nominal 

bulk density value of Loams being 1.7g/cm3 (nominal value as per Interpreting soil results), 

the Phosphorus sorption capacity was estimated to be 3400kg/ha.  

 

Pgenerated    = the amount of phosphorus generated over time, and is calculated as – 

 

Pgenerate   = total phosphorous (TP) concentration x volume of wastewater  

       produced over 50 years 

    

   =  TP X Q L/day X 365 days X 50years, where 12mg/L (as per the ‘Silver  

   book) and Q = 840L/day 

   =  12 X 840 X 365 X 50 

   =  183960000mg 

   = 183.96kg 

 

Where Pabsorbed = the amount of phosphorus that can be absorbed without leaching over 50 

years. As per the ‘Silver Book’, this is typically 1/3 of the P sorption Value.  

    

   = PSorb X 1/3 

   = 3400kg/ha X 1/3 

   = 1133.3333333kg/ha 

   = 0.113kg/m2 

 

P Uptake = the amount of P uptake by vegetation over 50 years. 

 

  



 

Reference: 38356-ER01_B 24 
6/05/2022 

 

For Lawn - Fully Managed (Clippings Removed) 30 kg/ha/year will be used (as per SCA,2019), which 
is equivalent to 8.21372778mg/m2/day.  

Therefore, P Uptake  = 8.21372778 (mg/m2/day) x 365 (days per year) x 50 (years) 

   = 149900.53199mg/m2/day 

   = 0.1499kg/m2 

 

   𝐴 =    𝑃𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑/( 𝑃𝐴𝑏𝑠𝑜𝑟𝑏𝑒𝑑 +  𝑃𝑈𝑝𝑡𝑎𝑘𝑒) 

 

Where, Pgen = 183.96 PAbs = 0.113kg/m2 and Puptake = 0.1499kg/m2 

    𝐴 = 183.96/ (0.113 + 0.1499) 

     

𝑨 = 𝟔𝟗𝟗m2 
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7.6 Water Balance & Irrigation Area Size 

 

The purpose of the water balance is to assess the sensitivity of the design to the various inputs and 

outputs of the system. An irrigation area too small will result in saturated soils for long periods. An 

irrigation area too large will result in poor dispersal of effluent over the area and during dry periods 

will result in vegetation dying. 

 

A water balance for the area is contained at Appendix A. This balance utilises the 70th percentile 

monthly rainfall data as provided in the Bureau of Meteorology. The water balance calculation 

utilised is this report is the minimum area method as per Table A6.2 of the Silver Book. Based on the 

average annual liquid loading, H (the amount of wastewater that maybe applied per year, is 

calculated as 1951.5mm/year. Therefore, using historical data, the land area required is: 

 

𝐴 = 365 ×
𝑄

𝐻
 

 

A  = land area (m2) 

Q  = average treated wastewater flow rate (L/day) – 840L/day 

H  = average annual liquid loading (mm/yr.) –1951.5mm/year 

  

𝐴 =
365 × 840

1951.5
 

 

A= 157.11m2 

 

 

Therefore, based on the largest required minimum area, the Phosphorus Loading balance 

requirement of 699m2 is required for effluent disposal. Irrigation fields are most effective in 200m2, 

therefore in this instance 4 fields of 174.8m2 is recommended.  
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8.0 EFFLUENT MANAGEMENT PRESCRIPTIONS 

8.1 Effluent Treatment 

 

For this property effluent will be treated by a NSW Health Accredited system capable of achieving 

secondary standards suitable for surface or sub-surface irrigation. The chosen tank should be 

operated and maintained in accordance with the manufacture’s requirements. Records of 

maintenance carried out on the system should be kept by the property owners for at least 10 years. 

 

8.2 Effluent Disposal- Irrigation 

 

Effluent can be dispersed by subsurface drip, surface drip or surface spray irrigation.  Note that 

subsurface drip and surface drip irrigation offer advantages in utilising effluent for landscape 

planting, whilst sprays are effective on grassy areas. Drip and sub-surface irrigation lines require an 

in-line filter and a flush valve to guard against blockages. Treated effluent must be applied to 

vegetated areas and not bare ground. 

  

The sizing of the effluent irrigation area is based on the nutrient balances and water balances 

calculated in Section 7 of this report. 4 fields of 174.8m2   totalling an area of 699m2 has been assessed 

as being suitable for irrigation purposes. Figure 1 illustrates an indicative area suitable for irrigation.  

This area is to be protected from disturbances and will not be suitable for lawn growth, play areas 

and foot traffic. The area should be fenced off and protected from vehicles, livestock, domestic 

animals and children. Lawn grass cover of the area is recommended and should be slashed, removed 

and kept well maintained when it is greater than 10cm long. Shrub species can also be used in the 

land application area. Appendix D provides a list of species suitable for use as illustrated in Appendix 

7 of the Silver Book.  

 

The effluent disposal area should be protected from potential run on and stormwater via an upslope 

diversion drain or beam. An example from the Design and Installation of On Site Wastewater 

Treatment (2019) guideline is provided at Appendix E.  

 
It is also critical to ensure an appropriate pump to adequately service the demands of the effluent 
application area is met.  
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9.0 RECOMMENDATIONS & CONCLUSIONS 

 

As per the ‘On-Site Sewerage Management For Single Households’ (1998) publication, stakeholders 

should be aware that all on site systems and components have a finite life and at some point will 

require replacement. Septic tanks and AWTSs generally require replacement every 25 years, whereas 

effluent disposal systems can have an expected life between 5-15 years. The owner is encouraged 

to obtain a copy of the NSW Government “The Easy Septic Guide” (2000) available from - 

https://www.olg.nsw.gov.au/wp-content/uploads/Easy-septic-guide.pdf 

 

The irrigation area shall be designed to accept the discharge from the AWTS and convey it securely 

and evenly to the land application area. The aim is to ensure uniform distribution of the effluent over 

the design area to help achieve effective aerobic/anaerobic decomposition within the soil. Typical 

design sketches as per AS 1547:2012 and Design and Installation of On Site Wastewater Treatment 

(2012) are provided at Appendix E.   

 

***As stated in AS1547-2012 section 5.5.3.4, a reserve irrigation area of similar size to the current 

design should be considered as part of the risk management process to be available on a site for 

expansion or for resting of the land application system. 

 

Installation instructions shall be provided by the manufacturer or designer.  Barnson will not be liable 

for the incorrect installation and/or construction of the system unless when inspected by Barnson 

the installation and construction of the system holds true to the design featured in this report. 

Installation should be in accordance with the prescriptions within AS 1547:2012.  

 

Barnson has not verified the accuracy or completeness of this data, except otherwise stated in this 

report. The recommendations for the proposed system as suggested in this report are based on 

historical data obtained for the area. Barnson will not be liable in relation to incorrect 

recommendations should any information provided by the client be incorrect or have been 

concealed, withheld, misrepresented or otherwise not fully disclosed. 

  

The accuracy of geotechnical engineering advice provided in this report may be limited by 

unobserved variations in ground conditions across the site in areas between and beyond test 

locations and by any restrictions in the sampling and testing which was able to be carried out, as well 

as by the amount of data that could be collected given the project and site constraints.  These factors 

may lead to the possibility that actual ground conditions and materials behaviour observed at the 

test locations may differ from those which may be encountered elsewhere on the site.   
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If the sub-surface conditions are found to differ from those described in this report, we should be 

informed immediately to evaluate whether recommendations should be reviewed and amended if 

necessary. 

 

Please do not hesitate to contact the undersigned if you have enquires regarding this report. 

 

 

Yours Faithfully     Reviewed By 

Jeremy Wiatkowski     Luke Morris 

Senior Laboratory Technician    B.E. MIEAust CPEng (NPER) 

Director  
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Appendix A – Water Balance Calculation 

 

 







 

Reference: 38356-ER01_B 32 
6/05/2022 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B – Borehole Logs & Laboratory 

Testing Results
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Appendix C – Site Setback Requirements 
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Appendix D – Recommended Species List 
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Appendix E – Concept Design Sketches – 

Irrigation System 
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Appendix F – Site Photos 

 

  



 

 

 
 

 
Plate 1 – Overview of proposed site 

 

 




