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1.0 SYSTEM OVERVIEW 

The following table provides a summary of the information for a sustainable onsite effluent 

management system proposed at Lot 102 DP756897, 361 Old Grattai Road, Erudgere NSW 2850. 

The following sections of this report provide site specific details justifying the section type.  

 

Table 1: System Overview 

Site Assessor Jeremy Wiatkowski 

Client Kate Hammill Stone 

Site Location “Lot 102 DP756897”, 361 Old Grattai Road, Erudgere NSW 

No. of Bedrooms  2 Bedrooms – potential use by 4 people as advised by client 

Water Source Rainwater roof collection 

Estimated Daily Flow (L/day) Dry Composting Toilet – overflow estimated 2L/day 

Handwashing Basin + Shower + Bath + laundry – estimated 90L/person/day  

Total load for land application system – 90L/person/day + 2L 

For 3 persons = 3 x 90L/person/day + 2L = 270L/day 

Dry Compost Toilet  Dry compost toilet to be selected by client. System must be NSW Health Accredited. 

https://www.health.nsw.gov.au/environment/domesticwastewater/Pages/wcts.aspx 

Tank Recommendation  No septic tank or treatment required if greywater is not stored for later use. 

Greywater must be treated if stored for later use.  

Sub Soil Recommended 

Hydraulic Loading mm/day 

(DIR/DLR) 

Evapotranspiration Absorption beds in category 6 soils have a design-loading rate of 

5mm/day. (Refer to Table 7) 

Recommended Effluent 

Application Type 

Due to the category 6 soil (Medium to Heavy Clays) and shallow soil, it is 

recommended that an evapotranspiration absorption bed be utilised to disperse the 

onsite greywater and dry compost toilet overflow. 

Effluent Design Criteria 

 

As per section 7.0 the minimum application area was determined by 

calculating the requirements of hydraulic loading. As shown absorption bed of 

18.2m long x 3m wide is required to dispose of the proposed hydraulic load. 

Notes • Dry Composting toilet to be installed by an accredited plumber. 

• The greywater from the residence and overflow effluent from the dry 

composting toilet to be dispersed by sub-soil land application of a type 

approved by the Local Council. 

• Systems to be installed strictly in accordance with the requirement of 

AS/NZS1547:2012. 

 

https://www.health.nsw.gov.au/environment/domesticwastewater/Pages/wcts.aspx
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2.0 INTRODUCTION 

2.1 Overview 

 

Barnson Pty Ltd on behalf of Kate Hammill Stone 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 cabin residence, on Lot 102 DP756897, at 361 Old Grattai Road, 

Erudgere 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 proposed buffer, setback areas and 

proposed application area.   

 

The proposed effluent disposal system for this site is via a dry composting toilet into an absorption 

bed. 
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Figure 1 – Site Location Plan  
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Figure 2 – Buffer and Setback Plan   
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3.0 SITE AND SOIL EVALUATION  

3.1 Site Evaluators Details 

 

The following table provides an overview of the evaluator’s particulars. 

Table 2: Details 

Name / Role Jeremy Wiatkowski 

Role/ Qualifications Geotechnical Technician  

Company Barnson Pty Ltd 

Company Address 1/36 Darling Street Dubbo NSW 2830 

Contact Details 1300 BARNSON 

Date of Assessment 13/07/2021 

 

3.2 Site Information  

 

The following table provides an overview of the site information.  

Table 3: Site Particulars 

Address/Locality 361 Old Grattai Road, Erudgere NSW  

Lot 102 DP756897 

Local Government Area Mid-Western Regional Council 

Owner Kate Hammill Stone 

Block Configuration Approximately 409ha 

Intended Water Supply Rainwater roof collection supplied  

Intended Power Supply Supplied 

Local Experience Care needs to be taken to minimise runoff and erosion. Systems commonly 

malfunction due to lack of ongoing maintenance. The system is to be 

inspected and maintained regularly in accordance with manufacturer 

details, Council requirements, and prescriptions identified in this report. 
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3.3 Desktop Assessment 

The following information was obtained via desktop review of the site.  

 

Table 4: Desktop Assessment Details 

Climate Overview1  Annual Average Rainfall for Mudgee is 659.1mm. Warm 

summers with large evaporative deficit, cool winters with 

small evaporative deficit. The mean summer monthly 

rainfall (January) is 64.6mm. The mean winter rainfall (July) 

is 43.4mm.  

Soil Landscape Reference2 Area has been mapped within the "Avisford” Landscape Group. Non-calcic Brown Soils 

and Yellow Podzolic-Solodic Soils co-dominate the area. 

Surface Conditions Hardsetting 

Drainage Moderate 

Available water holding 

capability 

Moderate 

Water table depth >70cm 

Depth to bedrock >70cm 

Flood hazard Nil 

Expected Nutrient 

deficiencies 

Nitrogen, Phosphorus 

Soil Salinity Low 

Erosion Hazard Low 

Underlying Geology3   “Sandstone, shale, conglomerate.”. 

Groundwater Review No water bores were found within 500m of the proposed 

site, as illustrated in Figure 3. The area is mapped as being 

partially groundwater vulnerable as per the Mid-Western 

Regional Council LEP map GRV_006 Figure 4. 

1 Bureau of Meteorology online Climate Data website 

2 NSW Soil and Land Information System 

3 New South Wales 1:1000000

https://eplanningdlprod.blob.core.windows.net/pdfmaps/5270_COM_GRV_006_160_20120618.pdf
https://eplanningdlprod.blob.core.windows.net/pdfmaps/5270_COM_GRV_006_160_20120618.pdf
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3.4 Groundwater Review 

 Although no groundwater information was available, no water bores were identified as occurring 

within the general area of the allotment. Information relating to historic groundwater report details 

on water bearing zones and standing water levels is provided in the table below.  

Table 5: Groundwater Review 

  Groundwater Bore 

Reference 

Total Depth 

(m) 

Water Bearing 

Zones  

(m) 

Standing 

Water Level 

(m) 

Yield 

(L/s) 

Salinity Yield  

N/a N/a N/a N/a N/a N/a 

 

No groundwater was encountered during the site investigation. From this information, it can be 

determined that in this locality, subsequent contamination by secondary treated effluent is not a risk 

factor.  

 

 

 

3.5 Surface Water Review 

The site drains towards Macdonalds Creek located approximately 200m to the west of the 

proposed application area.
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Figure 3 – Groundwater Bore Locations
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Figure 4 – Groundwater Vulnerability Map GRV_006
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3.6 Field Assessment Information  

 

A field inspection was conducted on 13/07/2021. The following table provides detail on the site 

assessment as well as the field and laboratory results.  

 

Table 6: Site Assessment Details 

Water Balance Attached See Appendix A 

Exposure Good exposure. 

Slope The site is sloping steeply to the west. 

Elevation    Approximately 554m. 

Run-On None 

Seepage None 

Erosion Potential Low due to vegetation cover. 

Site Drainage The site drains towards Macdonalds Creek located 

approximately 200m to the west of the proposed 

application area. 

Fill None encountered  

Surface rock/Outcrops Encountered at 0.9m. 

Is there sufficient 

land area for: 

Application system, including 

buffers 

Yes 

 

Reserve application system Yes 
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3.7 Soil Assessment 

 

A soil sample was taken and returned to Barnson Pty Ltd for analysis on 13/07/2021. The sample was 

collected to a depth of 800mm during the site investigation as per AS1289.1.2.1.6.5.3. Laboratory 

and results are provided at Appendix B. Field assessment parameters were also obtained. The 

following table provides detail on both field and laboratory assessment results. 

 

Table 7: Soil Assessment Details 

Depth to bedrock or hardpan via field assessment >0.9m 

Depth to high soil water table via field assessment >0.9m 

Soil 

Analysis 

 pH – subsoil CaCl2 (lab), subsoil 4.6 

Emerson Test Result –subsoils (Lab) 6 

Liquid Limit, Plastic Limit, Plasticity 

Index, Linear Shrinkage. (%) 

LL = 43 

PL = 14 

PI = 29 

LS = 12 

See Borelog in Appendix B  

Estimated Soil Category–topsoil, subsoil 

A, subsoil B, 

6,6 

Structure massive, weak, high, 

moderate, strong (Field)  

Strongly Structured 

Soil Profile description  See Borelog in Appendix B 

Sub soil Permeability (from table 5.2 of 

AS 1547:2012) 

0.06-0.5(ksat) (m/d) 2.5-20.8 (mm/hr)   

(Infiltration is Slow) 

Recommended Hydraulic Loading for 

disposal system (from Table 5.2 of AS 

1547:2012) 

5mm per day (For effluent disposal ETA beds) 
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4.0 SITE AND SOIL LIMITATION ASSESSMENT 

The following two limitation tables are a standardised guide to the site and soil characteristics which 

may limit the suitability of the site for effluent disposal and which require attention through specific 

management practises. The tables have been reproduced from the NSW Government endorsed ‘On-

Site Sewerage Management for Single Households’ (1998), Tables 8 and 9. The highlighted categories 

represent site and soil conditions of the land covered in this report.  

Table 8: Site Limitation Assessment 

Site Feature Relevant System Minor Limitation Moderate 

Limitation 

Major Limitation Restrictive Feature 

Flood Potential All land application 

systems 

> 1 in 20 years  Frequent below 1 

in 20 years 

Transport in wastewater off 

site 

All treatment application 

systems 

Components above 

1 in 100 years 

 Components below 

1 in 100 years 

Transport in wastewater off 

site system failure 

Exposure All land application 

systems 

High sun and wind 

exposure 

 Low sun and wind 

exposure 

Poor evaporation 

transpiration 

Slope % Surface Irrigation 0-6 6-12 >12 Runoff, erosion potential 

Sub-surface irrigation 0-10 10-20 >20 Runoff, erosion potential 

Absorption 0-10 10-20 >20 Runoff, erosion potential 

Landform All systems Hillcrests, convex 

side slopes and 

plains 

Concave side 

slopes and foot 

slopes 

Drainage plains and 

incised channels 

 

Groundwater 

pollution hazard, 

resurfacing hazard  

 

Run-on and 

upslope seepage 

All land Application 

Areas 

None-low Moderate High, diversion not 

practical 

Transport of wastewater 

off site 

Erosion potential All land application 

systems 

No sign of erosion 

potential 

 Indications of 

erosion e.g. rils, 

mass failure 

Soil degradation and off-

site impact 

Site drainage  All land application 

systems  

No visible signs of 

surface dampness  

 Visible signs of 

surface dampness, 

such as moisture-

tolerant veg 

Groundwater pollution 

hazard, resurfacing hazard 

Fill  All systems  No fill  Fill present   Subsidence 

Land area  All systems  Area available  Area not available   Health and pollution risk 

Rock and rock 

outcrop  

All land application 

systems  

<10%  10-20%  >20%  Limits system performance  

Geology  All land application 

systems  

None   Major geological 

discontinuities, 

fractured or highly 

porous regolith  

Groundwater pollution 

hazard  
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Table 9: Soil Limitation Assessment 

Soil feature  Relevant system  Minor limitation  Moderate 

limitation  

Major limitation  Restrictive feature  

Depth to bedrock  

or hardpan (m) 

Surface and sub-

surface irrigation  

> 1.0  0.5-1.0  < 0.5  Restricts plant growth  

Absorption  > 1.5  1.0-1.5  < 1.0  Groundwater pollution 

hazard  

Depth to  

seasonal water table 

(m) 

Surface and sub-

surface irrigation  

> 1.0  0.5-1.0  < 0.5  Groundwater pollution 

hazard  

Absorption  > 1.5  1.0-1.5  < 1.0  Groundwater pollution 

hazard  

Permeability 

Category 

Surface and sub-

surface irrigation  

2b, 3 and 4  2a, 5  1 and 6  Excessive runoff and 

waterlogging  

Absorption  3, 4   1, 2, 5, 6  Percolation  

Coarse fragments %  All systems  0-20  20-45  >40  Restricts plant growth, 

affects trench installation  

Bulk density (g/cc)  

SL  

L, CL  

C  

All land 

application 

systems  

 

< 1.8  

< 1.6  

< 1.4  

 

> 1.8  

> 1.6  

>1.4  

 restricts plant growth, 

indicator of permeability 

pH  All land 

application 

systems  

> 6.0  4.5-6.0  -  Reduces plant growth  

Electrical 

conductivity  

(dS/m)  

All land 

application 

systems  

<4  4-8  >8  Restricts plant growth  

Sodicity (ESP)  Irrigation 0-40cm; 

absorption 0-

1.2mtr  

0-5  5-10  > 10  Potential for structural 

degradation  

CEC  

mequiv/100g  

Irrigation systems  > 15  5-15  < 5  Nutrient leaching  

P sorption kg/ha  All land 

application 

systems  

> 6000  2000-6000  < 2000  Capacity to immobilise P  

Modified Emerson 

Aggregate Test – 

depressiveness   

All land 

application 

systems  

Classes 3-4 Class 2  class1  Potential for Structural 

degradation.  
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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.) 

Absorption Systems  

• 12m if area up-grade and 6m if area down gradient of property boundary; 

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

building. 

 

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

 

Actual siting of the effluent application area is the responsibility of the licenced plumber. The 

prescribed buffer areas/setbacks are to be adhered to. 

 

 

5.2 Design Allowances – AS/NZS1547:2012 Table H1 

 

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

greywater only use in Australia, with handbasin, shower, bath and laundry wastewater fixture is 

90L/person/day. Given the proposed residence is 2 bedrooms in total, the number of persons is 

calculated at 3.  
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6.0 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 the ANZ Standard 1547:2012 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, absorption is considered the most appropriate 

effluent management device. 

6.1 Hydraulic Loading Calculation 

Given the proposed residence will be connected with wastewater fixtures (handbasin, shower, bath 

and laundry) and an overflow of estimated 2L/day from the dry composting toilet the daily flow (Q) 

for the system is calculated as 272L/per day.   

The required bed area shall be determined from the following relationship: 

 

 

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝐴𝑏𝑠𝑜𝑟𝑝𝑡𝑖𝑜𝑛 𝐵𝑒𝑑 = (𝑄) / (𝐷𝐿𝑅 𝑥 𝑊) 

 

Proposed Residence (Greywater Use) 

 

Where Q = 272L, DLR =5mm/day (Table L1 AS 1577:2012 –Conservative Rate),  

W (Width) = 3.0m  

 

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝐸𝑣𝑎𝑝𝑜𝑟𝑎𝑡𝑖𝑜𝑛 𝐵𝑒𝑑 =  (
272

5 𝑥 3𝑚
) 

=  18.13𝑚  

 

 

 

Therefore, from the above calculation, 1 x Evaporation bed, 18.2m long, 3m wide will be required for 

the proposed 2-bedroom cabin (Greywater and dry compost overflow only). 
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6.2 Design Recommendations 

 

Common failures of beds/trenches are often caused by poor installation practices. In addition to 

specifications outlined in AS/NZS 1547:2012, the following points should also be considered in the 

bed/trench design/construction which to meet the minimum dimensions of 1 ETA bed, 18.2m long 

and 3m wide.  

 

• Beds/trenches are to be built along the contour to ensure even distribution and avoid any 

section being over loaded; 

• Avoid cutting beds into weakened ground; 

• Construction is to take place during fine weather. If it rains beds are to be completely 

covered to protect them from rain damage; 

• Where the beds/trenches are dug by an excavator in clay soils, the bed walls are to be 

scarified to remove any smearing caused by the excavator bucket; 

• All distribution pipes and arches should be laid in accordance with the manufactures 

instructions; 

• If two beds or more are utilised, ensure effluent is distributed evenly via a splitter box or 

sequencing valve or other appropriate method; 

• All distribution pipes and arches should be laid in accordance with the manufactures 

instructions; 

• Consideration can be given to using a pressure dosed system, which would allow for a better, 

more even distribution of effluent along the trench, and prolong trench life; 

• Inspection ports shall be provided for the beds/trenches system. The inspection port shall 

be installed so as to facilitate monitoring of the effluent level in each trench; 

• Trenches/Beds may be gravity fed or pressure dosed using pumps or dosing siphons; 

• Vegetation cover must be well maintained to ensure strong growth for maximum update of 

transpiration. The surrounding landscape and vegetation must also be maintained to 

minimise shading and maximise exposure.  

• The beds/trenches should be in an enclosed area, with and no exposed to vehicle movement 

or stock that can cause compaction and premature trench failure; 

• The beds/trenches are to be constructed along the contour via laser levelling to ensure the 

base is exactly level; 

• It is recommended that a filter to be installed to prolong the life of the absorption bed and 

avoid blockage. 

• A diversion berm/bank/drain should be built upslope of the trench. This will reduce run on. 

A design sketch is provided at Appendix D. 

  



 

 

 

Reference: 36162-ER02_A 21 
27/08/2021 

 

 

7.0 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 AWTS’ 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 

 

***As stated in AS1547-2012 section 5.5.3.4, a reserve application 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. 

 

The option provided in this report is a primary treatment septic fed into absorption beds. This is to 

be designed to accept the discharge from the wastewater treatment unit and it 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 for a bed/trench system as per AS 1547:2012 and Design and Installation of On-Site 

Wastewater Treatment (2012) are provided at Appendix D.   

 

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.   

  

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

 

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  

Laboratory Technician     B.E. MIEAust CPEng (NPER) 

Director  
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Appendix A – Water Balance Calculation 
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Appendix B – Borehole Logs & Laboratory 

Testing Results
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Appendix C – Site Setback Requirements 
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Appendix D – Evaporation Absorption Bed 

Concept Plans 
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LIST OF PLATES 
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