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Limitations 

This report has been developed based on agreed requirements between the client and GSL Environmental as 

understood by GSL Environmental at the time of investigation. This report only applies to the subject scope of 

works undertaken at the subject site. Other interpretations should not be made, including changes of scope or 

application to other projects. The contents of this report are based on a professional appraisal of the conditions 

that existed onsite at the time of this investigation. Where a subsurface soil investigation has been undertaken 

the results are only applicable to the specific sampling locations and the depths undertaken. Because of natural 

geological variability and possible anthropogenic influences, the subsurface conditions reported can change 

abruptly. Such changes can also occur after the site investigation has been undertaken. The accuracy of the 

results provided in this assessment is limited by these possible variations along with limitations by budget 

constraints imposed by others and by inadequate site accessibility. 

 

Copyright 

The contents, structure, data, findings and conclusions of this report remain the intellectual property of GSL 

Environmental and must not be reproduced in part or full without the formal permission of the Author. 

Permission to use the report for the specific purpose intended in is granted to the Client identified above on 

condition of full payment being received for the services involved in the preparation of the report.  

 

Simon Doberer 
Principle Environmental Scientist 
B.Sc. (ENV) 
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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 residence at 29 Peru Lane, 

GULGONG 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”, 2012

This assessment is required to show that treated wastewater generated by the proposed residence can be 

sustainably managed on the site.  

2. Site Description

The subject allotment is rectangular in shape and is approximately 2 hectares in size. The proposed 

development area however is within a small area within the western portion of the allotment. The proposed 

EDA is within a very gently inclined waning lower slope area. The closest significant water body, Three Mile 

Creek flows approximately 1.4km to the south of the site. There are no water bodies onsite. 

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

residual soils. The Gulgong soil landscape unit usually consists of Undulating low hills with elevations between 

460 - 560 m above sea level. Slope gradients are generally between 5 - 15%. Underlying soils mostly consist of 

dark brown/reddish sandy loams traversing to dark reddish brown clays. 

The proposal is for a four habitable room residence, proposed plans in Appendix B. 



 

  

 

5 

 

 
Figure 1: Subject Site, care of six maps showing property boundaries. 
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3. Site Information

Site Address: 29 Peru Lane, GULGONG 

Water Supply: Tank 

Proposed Development: Residence 

Equivalent Population: Up to 8 persons/day – 4 habitable room residence 

Wastewater Flow Allowance: 120L per person per day 

Design Flowrate: 960L per day 

Proposed Effluent Dispersal Type: Absorption Bed 

System Design: Biological Filter System 

Most restrictive Soil Texture: Reddish Brown Clays 

Minimum Dispersal Area: 192m2 

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 21st July 2021. 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 very gently inclined waning lower 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 very gently inclined waning lower slope area. The slope percentage 

within the proposed EDA is approximately 3%. 

 

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 septic tank is to be above the 1:100 flood level. The proposed EDA is above the 1:20 

flood level.  

 

The subject allotment is not subject to any flood controls. 

 

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 good cover of grassland vegetation is currently within the proposed EDA. Once installed it is 

proposed that a dense grassland be maintained within the proposed EDA. 

 

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.  

 

The proposed EDA is within a very gently inclined flat area. The slope percentage within the proposed 

EDA is approximately 2%. 

 

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

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

approximately 3%. 

 

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 
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                 4.8 Erosion Potential 

Areas of visible soil movement and erosion should be avoided.  

 

No visible signs of erosion within the EDA. Proposed EDA area is very gently inclined and a 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 Gulgong soil area.  

 

Limitation: LOW 

 
                 4.10 Groundwater Depth 

Groundwater not observed in bore holes. 

 

Limitation: LOW 

 
                 4.11 Surface Rock 

No surface rock was observed within the proposed EDA. Boreholes were excavated to 1m. 

 

Limitation: MODERATE 

 

                 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, Three Mile Creek flows approximately 1.4km to the south of the 

site. There are no water bodies onsite. 

 

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 

“Gulgong” residual soils. The Gulgong soil landscape unit usually consists of Undulating low hills with 

elevations between 460 - 560 m above sea level. Slope gradients are generally between 5 - 15%. 

Underlying soils mostly consist of dark brown/reddish sandy loams traversing to dark reddish brown 

clays. 

 

Borehole 1 

 

0 – 600mm – brown/reddish sandy loams 

600 – 1000mm – dark reddish brown clays. 

 
Figure 3: Borehole 1, excavated onsite. 
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Borehole 2 

 

0 – 500mm – brown/reddish sandy loams 

500 – 1000mm – dark 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 – 600mm 5.8 1087 

600 – 1000mm 5.5 1134 

 

Borehole 2 

 

Depth pH ECₑ (µS/cm) 

0 – 500mm 5.9 1318 

500 – 1000mm  5.7 987 

 

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 5.5 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 2% course fragments present. . There were some peds which could be crushed easily using 

fingers. 

 

Limitation: LOW 
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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. 

 

6. System Design/Selection 

 

Proposed Treatment Node 

The proposal is to install a NSW Health Accredited Biological Filter System onsite. A Biological Filter 

System uses microorganisms, worms and beetles to break up the organic material into wastewater. A 

Biological Filter System generally consists of several layers of organisms on a finely structured humus, 

coco-peat and geotextile fabric. Aerobic processes occur in the system that produce very little or no 

odour. Effluent is commonly treated close to a secondary standard. These systems generally do not 

include disinfection, so they can only be irrigated via subsoil methods 

 

Proposed Effluent Dispersal 

The proposal is to install an absorption bed onsite.  The effluent is typically distributed along the 

length of the trench or bed through slotted or drilled 100 millimetre distribution pipes, and then 

filtered through the gravel and sand to the underlying soil. A clogging layer or biomat develops along 

the bottom and sides of the trench and acts as a further filter. This filtering process helps remove 

pathogens, toxins and other pollutants. Nutrients in the effluent are taken up by vegetation (normally 

grass) planted across the absorption trench area, incorporated in the biomat, and, in the case of 

phosphorus, adsorbed onto clay particles in the soil. 

 

The following calculation was undertaken to determine the minimize sizing required for effluent 
dispersal. 
 
Minimum Dispersal Size Calculation 
 
Dark reddish brown clays: Loading rate of 5mm/day. (AS1547:2012 – Table L1) 

 

Total flowrate dispersing into adsorption beds 960L/day. 
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Area of bed(s):       960/5 = 192m2 

 

As such an 192m2 absorption bed(s) is to be constructed as per appendix D.  

 

 

7. Recommendations 

 
• Installation of NSW Health Accredited Biological Filter System onsite to treat the calculated 

flowrate of 960L/day. 

 

• The proposed effluent dispersal is to be an absorption dispersal field of a minimum 192m2. 

 

• Stock must be kept out of the EDA by fencing or other physical barrier. 

 

• This design assumes at least three-star rated plumbing fixtures are used in any new 

development. 

 

• Once installed it is proposed that a dense grassland be maintained within the proposed EDA. 

 

 

            Simon Doberer 
            Principle Environmental Scientist 
            B.Sc. (ENV) 
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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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Appendix D – Absorption Bed 

 






