




 

  

 

3 

 

Contents 
1. Introduction ....................................................................................................... 4 

2. Site Description .................................................................................................. 4 

3. Site Information ................................................................................................. 6 

4. Physical Site Assessment .................................................................................... 7 

5. Onsite Soil Assessment ..................................................................................... 12 

6. System Design/Selection .................................................................................. 15 

7. Recommendations ............................................................................................ 17 

 

 

 

 

 

 

 



 

  

 

4 

 

1. Introduction 

GSL Environmental has been commissioned by Sydney Geotech Consultancy on behalf of Manor Living 

to assess the suitability of an on-site sewage management system for the proposed dwellings at 88 

Gibson’s Lane, ERUDGERE NSW. This report will be submitted to The Mid-Western Regional Council in 

accordance with the relevant details in the ‘Mid-Western Regional Council Onsite Sewage 

Management Plan 2008’. Other guiding documents include  

• Australian Standard AS1547: 2012"On-site Domestic Wastewater Management"  

• Dept. Local Government 1998, On-site Sewage Management for Single Households 

• Water NSW, “Designing and Installing Onsite Wastewater Systems”, 2019 

This assessment is required to show that treated wastewater generated by the proposed dwellings 

can be sustainably managed on the site.  

2. Site Description 

 

The subject allotment is rectangular in shape and is approximately 15 hectares in size. The proposed 

development area and associated EDA is located within the south western portion of the site. The 

proposed EDA is within a gently inclined waning middle slope area. The closest significant water body, 

MacDonalds Creek flows approximately 550m to the west of the site. There are a number of overland 

flowpaths traversing the large site. 

 

According to the Dubbo 1:100 000 Soil Map the proposed dispersal area onsite is underlain by 

“Erudgerie” residual soils. The Erudgerie soil landscape unit usually consists of undulating footslopes 

of sandstone hills and low flat topped ridges within broad valleys. Slope gradients are generally 

between <5%. Underlying soils mostly consist of brown sandy loams traversing to reddish brown clays. 

 

The proposal is for the construction of a five habitable room residence and a three habitable room 

residence, proposed plans in Appendix B. 
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Figure 1: Subject Site, care of six maps showing property boundaries. 
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3. Site Information 

 
Site Address: 88 Gibson’s Lane, ERUDGERE 

 

Water Supply: Tank 

 

Proposed Development: Two dwellings 

 

Equivalent Population: Up to 7.5 persons/day – 5 habitable room residence 

                                          Up to 4.5 persons/day – 3 habitable room residence 

 

Wastewater Flow Allowance: 120L per person per day  

 

Design Flowrate: 1440L per day  

 
Proposed Effluent Dispersal Type: Surface Irrigation 

 

System Design: Aerated wastewater treatment system 

 

Most restrictive Soil Texture: reddish brown clays 

 

Minimum Dispersal Area: 628m2  

 

Buffer Distances: All required buffer distances can be achieved without any variation required. 
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4. Physical Site Assessment 

 
A site inspection was undertaken on the 23rd November 2022. The fieldwork included an assessment 

of the site’s physical parameters as well as hand excavation of boreholes to determine the underlying 

soil structures. This was undertaken to delineate the most suitable location for the proposed 

dispersal area. Potential onsite limitations have been investigated and are discussed below. 

 

             4.1 Landform 

Varying landforms pose differing potential limitations to an effluent dispersal area. Risk of run-on and 

runoff may be enhanced dependent on the site’s landform.  

 

The proposed EDA is within a gently inclined waning middle slope area. 

 

Limitation: LOW 

 
             4.2 Slope Gradient 

Excessive slope within an EDA can potentially lead to effluent leaching away from the EDA. 

 

The proposed EDA is within a gently inclined waning middle slope area. The slope percentage within 

the proposed EDA is approximately 5%.  

 

Limitation: LOW 

 
              4.3 Exposure 

Providing the EDA with maximum wind and sun exposure is preferable. This will enhance the 

evapotranspiration properties of the EDA and should add to the life of the EDA. 

 

The proposed EDA is within an open area with very high levels of exposure. 

 

Limitation: LOW 

 

              4.4 Flood Potential 

 

All effluent dispersal areas are to be above the 1:20 flood level. In addition, all electrical components, 

vents and inspection holes form the treatment system should be located above the 1:100-year flood 

level. Effluent dispersal areas being inundated via flood waters can become a public health issue 

during times of high rain.  
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The proposed AWTS tank is to be above the 1:100 flood level. The proposed EDA is above the 1:20 

flood level.  

 

Limitation: LOW 

 
                4.5 Vegetation 

All effluent dispersal areas should be covered with vegetation or mulch-based covers. A vegetated 

EDA provides the possibility of that area in enhancing nutrient uptake and evapotranspiration. Low 

vegetation cover can cause effluent runoff and low nutrient and evapotranspiration uptake rates.   

 

A dense cover of grassland vegetation is currently within the proposed EDA. The proposed EDA is to 

be regularly mowed once installed. 

 

Limitation: LOW 

 
                4.6 Stormwater Run-on 

Stormwater runoff through the EDA has the potential to transport effluent away from the EDA to 

more sensitive receivers.  

 

 

There were no visible signs of stormwater entering the proposed EDA. The proposed EDA is within a 

gently inclined waning middle slope area. The slope percentage within the proposed EDA is 

approximately 5%.  

 

Limitation: LOW 

 
                4.7 Site Drainage 

Damp and wet areas should be avoided for EDAs. These areas indicate seepage of waters and could 

become a transport option for effluent if placed in these areas.  

 

Site appears to be well drained with semi-permeable soils. No visible signs of wet/damp areas in the 

proposed EDA. The soil profile did not show evidence of water logging.  

 

Limitation: LOW 

 

                 4.8 Erosion Potential 

Areas of visible soil movement and erosion should be avoided.  
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No visible signs of erosion within the EDA. Proposed EDA area gently inclined and well vegetated 

area. 

 

Limitation: LOW 

 
                 4.9 Evidence of Fill 

No evidence of fill was seen within the proposed EDA or in the excavated boreholes. Soil logs are 

consistent of the description for underlying soils within the Erudgerie soil area.  

 

Limitation: LOW 

 
                 4.10 Groundwater Depth 

Groundwater not observed in bore holes. 

 

Limitation: LOW 

 
                 4.11 Surface Rock 

No surface boulders or rock outcrops were observed within the proposed EDA. Whilst depth was 

found in boreholes excavated within the proposed EDA, if during installation a “floater” is found it is 

to be removed from the proposed EDA.  

 

Limitation: LOW 

 

                 4.12 Groundwater Bores 

A search of Water’s all groundwater mapping was undertaken to determine the proximity of any 

bores to the EDA. There are no domestic bores within 50m of the proposed EDA on the applicant’s 

property and 200m from neighboring properties. 

 

Limitation: LOW 

 
                 4.13 Watercourse Proximity 

The closest significant water body, MacDonalds Creek flows approximately 550m to the west of the 

site. There are a number of overland flowpaths traversing the large site. All recommended setbacks 

are adhered to. 

 

Limitation: LOW 
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                 4.14 Stock Present 

Stock can cause damage to effluent dispersal systems and must be kept out of the EDA by fencing or 

other physical barrier. 

 
                  4.15 Buffer Distances 

All buffer distances in accordance with the required buffer distances within AS 1547  and the Mid-

Western Regional Council Onsite Sewage Management Plan 2008 will be achieved. 

 

Limitation: LOW 

 

Buffer distances from the EDA are required to minimise risk to public health, maintain public amenity 

and protect sensitive environments. Table below from Mid-Western Regional Council Onsite Sewage 

Management Plan 2008. 
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Figure 2: Proposed EDA onsite. 
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5. Onsite Soil Assessment 

 
During the site inspection 2 boreholes were hand excavated with a 100mm auger within the 

proposed EDA. The following are the results from the excavation. The auger holes were used to 

determine the underlying soil properties. No groundwater was observed in the excavated boreholes. 

 

According to the Dubbo 1:100 000 Soil Map the proposed dispersal area onsite is underlain by 

“Erudgerie” residual soils. The Erudgerie soil landscape unit usually consists of undulating footslopes 

of sandstone hills and low flat topped ridges within broad valleys. Slope gradients are generally 

between <5%. Underlying soils mostly consist of brown sandy loams traversing to reddish brown 

clays. 

 

Borehole 1 

 

0 – 300mm – brown sandy loams 

300 – 600mm – Reddish brown sandy clay loams 

600 – 1000mm – reddish brown clays 

 

Borehole 2 

 

0 – 200mm – brown sandy loams 

200 – 650mm – Reddish brown sandy clay loams 

650 – 1000mm – reddish brown clays 

 

An insitu probe, tested the soil layers for pH and EC, results as below. 

 

Borehole 1 

 

Depth pH ECₑ (µS/cm) 

0 – 300mm 5.9 497 

300 – 600mm 5.7 663 

600 – 1000mm 5.5 974 
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Figure 3: Borehole 1 excavated onsite 

 



 

  

 

14 

 

Borehole 2 

 

Depth pH ECₑ (µS/cm) 

0 – 200mm 5.8 508 

200 – 650mm  5.4 848 

650 – 1000mm 5.3 1218 

 

The pH of a soil influences its ability to supply nutrients to vegetation. If the soil is too acidic 

vegetative growth is inhibited. The electrical conductivity of the soil relates to the amount of salts 

present. A high salt concentration inhibits vegetative growth. 

 

The electrical conductivity of the soils is less than 4 dS/m. This will not inhibit vegetative growth. The 

pH of the soil is between 5.3 and 5.9. A regular application of lime/gypsum is recommended to 

maintain healthy vegetation growth and keep soils neutralized. 

 

Coarse fragments 

 

Coarse fragments are those over 2 mm in diameter. They can pose limitations to vegetative growth 

by lowering the soil’s ability to supply water and nutrients. 

 

Less than 10% course fragments present. . There were some peds which could be crushed easily using 

fingers. 

 

Limitation: LOW 

 

Emerson Aggregate Test 

 

The combination of slaking and dispersion caused a reduction in macroporosity and, therefore, lower 

infiltration rates and hydraulic conductivities as well as an increase in soil strength and other 

undesirable soil physical properties. This test classifies the behavior of soil aggregates, when 

immersed, on their coherence in water. This test was competed inhouse. Soils are divided into seven 

classes on the basis of their coherence in water, with one further class being distinguished by the 

presence of calcium-rich minerals.’ 

 

EAT Class = 2(2). Some slight dispersion potential within underlying soils. 
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6. System Design/Selection 

 

Proposed Treatment Node 

The proposal is to install a NSW Health accredited AWTS system onsite. An Aerated Wastewater 

Treatment System (AWTS) uses aerobic treatment to promote oxidation and microbiological 

consumption of organic matter by bacteria through facilitated biological processes. 

 

Proposed Effluent Dispersal 

The proposal is too install surface irrigation onsite. The reasoning’s include 

 

• Very Large site. 

• Minimal Site limitations. 

• Easily meets minimum setback requirements. 

• Well outside flood planning levels. 

 

Only spray heads complying with AS1547:2012 are to be installed onsite. Spray heads must be 

capable of controlling the droplet size, throw and plume height. Typical spray heads approved for use 

includes rotary types (rotor rain mini sprinklers or equivalent), wobblers and low pressure pop-ups. 

 

Hydraulic Sizing 

Hydraulic sizing was calculated using the following formula. 

 

LAA = q/DLR  

 

q = Design Daily Loading Rate (L/day) 

DLR= Design Loading Rate (mm/day) 

 

For the subject site the following formula is utilized. 

 

LAA = 1440/3 

 

LAA = 480m2 

 

Annual Nutrient Balance 

 

Daily Flowrate 1440L/day 
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Total Nitrogen effluent concentration 

 

Daily N load = 30 x 1440 = 43,200 mg/day 

 

43,200 x 365 = 15,768,000 mg/year 

 

Allowing a 20% loss through denitrification, volatisation, microbial digestion and other processes. 

 

Annual N load = 12.6144kg/year 

 

Allow N uptake of 220kg/ha/year 

 

12.6144 / 220 = 0.0574ha 

 

0.0874 x 10000 = 574m2 

 

Minimum area required for N uptake is 574m2. 

 

Total Phosphorus effluent concentration 

 

Daily P load = 10 x 1440 = 14,400 mg/day 

 

14,400 x 365 = 5,256,000 mg/year 

 

Annual P load = 5.256kg/year 

 

Allow for an uptake by plants (application rate) of 50 kg P/ha/yr 

 

Determine P sorption each year for 50 years 

 

 3375 / 50 x 0.5 (actual field sorption multiplier) = 33.75 kg/ha/yr  

 

Determine total annual application rate  

 

Plant uptake + P sorption = 33.75 + 50 Total P application rate = 83.75 kg/ha/yr 

 

5.256/83.75 = 0.0628 

 

0.0628 x 10000 = 628m2 
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Appendix A – Site Plans 
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Appendix B – Proposed Plans 
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Appendix C – Operation and Maintenance Guideline 
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