
  

0  

 

Title/Type: On-Site Sewerage Management System Design Report 
Property Address: 156 Ainsworth Road, Mongogarie, NSW, 2470 

Lot/DP: 9/755625 

Council: Richmond Valley Council 

Date: December 2023 

 

Prepared for: Andrew Bevan 

Prepared by: Ecoteam 

Internal Document Number: 23399 

 

Report Authors 

Jeffery Presbury 

Internal Review  

Lise Bolton 

 
The information contained in this publication is based on knowledge and understanding at the time of writing. However, because of advances in knowledge, users are 

reminded of the need to ensure that information upon which they rely is up to date and to check currency of the information with the appropriate LGA Council 

Officers or government advisory body. 
 

Version: 1, Version Date: 04/04/2024
Document Set ID: 1916746



On-Site Sewerage Management System and Design Report – 156 Ainsworth Road, Mongogarie, NSW, 2470 

2 
 

SUMMARY 

Ecoteam has been engaged by Andrew Bevan to design an On-Site Wastewater Management 

System (OSSMS) for 2 proposed dwellings on Lot/DP 9/755625, 156 Ainsworth Road, 

Mongogarie, NSW, 2470. The property area is 39.15 ha. The new OSSMS system will treat 

the wastewater from both dwellings and will be comprised of an AWTS, and spray irrigation. 

Soils 

Soils are Strongly Structured Light Clay of the Yorklea soil landscape. Soils are non-dispersive 

and slaking with a pH of 4.5-5. 

Site Constraints 

The Land Application Area (LAA) is located approximately 25 m south, down slope of the 

proposed 2-bedroom dwelling and 50 m south down slope of the proposed 3-bedroom 

dwelling. LAA is sloped to the south at 13% with good exposure. The site is grassed around 

the LAA and is located outside of all building, boundary, and environmental buffers. There is 

bedrock across the site at varying depths ranging from 750 mm to 450 mm around the LAA. 

Modelling Parameters 

Modelling parameters are based on the Richmond Valley Council On-site Sewage Wastewater 

Model. Treatment system is sized on 3 BR + 2BR (7 EP). The proposed dwellings utilise roof 

harvesting rainwater supply with full water saving devices (120L/person/day) (LGA guidelines) 

for a total daily wastewater load of 840 L/day. 

System Components 

The treatment system is shown in Table 1. 

  Wastewater treatment components. 

Component Required Specified 

Primary and 
Secondary 
treatment 

AWTS Taylex ABSNR-1350+P 

Pump Submersible Pump Davey D40 

Filter Suitable Filter 40 mm Triangle 120-micron filter 
assembly 

Land application 378 m2 424.25 m2 Spray Irrigation 
4 sprayer heads (XCEL-WOBBLER #6 

MA nozzle) 
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Conclusion  

a) Soil characteristics, conditions and drainage are suitable for effluent land application 

via spray irrigation and will provide optimal conditions for plant growth. 

b) The LAA is located approximately 25 m south from the proposed 2-bedroom dwelling 

and 50 m south of the proposed 3-bedroom dwelling with suitable reserve area in the 

same location. 

c) The aspect of the proposed LAA is south with a 13% slope. There is good exposure 

across the LAA. 

d) Soils indicated slaking, non-dispersive, Strongly Structured Light Clays with a pH of 

4.5-5. 

e) LAA will be 424.25 m2 to safely dispose of treated wastewater. 

f) The LAA is located outside of all building, boundary, and environmental buffers. 

g) There is bedrock across the site at varying depths ranging from 750 mm to 450 mm 

around the LAA. Disposal to be achieved through spray irrigation. 

 

The wastewater system is designed for the site to achieve a sustainable wastewater treatment 

solution as per the Local Government Area (LGA) On-Site Sewage and Wastewater 

Management Strategy and Australian Standards AS/NZS1547:2012. The proposed design 

addresses all the site constraints and provides an ecologically sustainable solution and 

effectively manages potential risks to environmental and human health. 
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  PROPRIETOR’S DECLARATION  

 

Please read the design report and sign this declaration before lodging with Council. 

 

I have read the report and understand the concepts and physical attributes of the system. I 

agree to maintain the system using the methods and scheduling recommended by the 

designer. 

 

Signed by the proprietor              Date 

 

___________________________                                        _______________ 
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 INTRODUCTION 

1.1.  Project Outline 

Ecoteam has been engaged by Andrew Bevan to design an On-Site Wastewater Management 

System (OSSMS) for a residential dwelling. Refer to Table 2 for the property and dwelling 

details. Refer to Figure 1 for the location of the property. 

 Details of the subject property and proposed development. 

Feature Description 

Proposed development A 3-bedroom dwelling and a 2-bedroom dwelling 

Number of bedrooms Primary 3 BR, secondary 2 BR - (7EP) 

Address 156 Ainsworth Road, Mongogarie, NSW, 2470 

Lot/DP 9/755625 

Local Government Area Richmond Valley Council 

Zone (Richmond Valley Council Local 

Environment Plan (LEP) 2014 
RU1 Primary Production 

Allotment size 39.15 ha 

Easements None 

Water supply Roof water harvesting. 

Date of assessment 24/11/2023 

Recent weather conditions Sunny and fine 

Existing vegetation Grassed with trees 

 

Figure 1. Locality of the subject property flagged in red, NSW (Source: Six Maps Online).
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 SITE ASSESSMENT & LIMITATIONS 

Site characteristics recorded during the site assessment were used to direct the OSSMS designs 

as per the LGA Council On-site Sewage and Wastewater Management Strategy. Table 3 

summarises the site characteristics for the proposed development. Appendix A presents a 

property overview and soil investigation locations. 

 Site features, limitations & design considerations. 

Site Feature 
(Method of assessment) 

Limitation Guideline Description Design 
Consideration 

Slope 
(clinometer) 

>15% 13% Irrigation 

Landform 
(observed) 

Convergent land shape (drainage-
concentrating) 

Divergent No Limitation 

Exposure / aspect 
(observed) 

Facing within SW or SE quadrant, 
and sheltered from sun-wind 

South facing aspect, 
good exposure 

Prevent overshading of 
LAA. 

Buffer distance to water 
body & human-made 
features 
(Measured: desktop/field, 
NSW NR Atlas) 

<100 m to perennial and 
intermittent watercourse 

<250 m to domestic groundwater 
wells 

<40 m to gullies 
LAA <12 m if up-gradient and <6 

m if down-gradient of property 
boundaries, but 6 m/3 m as above 

for pools 

✓ 
 
✓ 
 
✓ 
 
 
✓ 
 

No Limitation 

Run on and 
up slope seepage 
(observed) 

Major, where diversion not 
practical 

Moderate w/ 
divergent landscape  

No Limitation 

Flooding potential 
(observed/anecdotal) 

Disposal system below 1 in 20-
year flood contour OR 

Treatment system below 1 in 100-
year flood contour 

Above all flood 
levels 

No Limitations 

Site drainage 
(observed/estimated) 

Signs of surface dampness No visible signs of 
surface dampness 

No Limitation 

Vegetation indicating 
waterlogging 
(observed) 

Presence of sedges that indicate 
waterlogged soil 

Absence of sedges 
that indicate 

waterlogged soil 

No Limitation 

Surface condition 
(observed) 

Bare ground or cracking No bare ground, 
grass cover 

No Limitation 

Fill 
(observed/anecdotal) 

Disposal area contains fill Disposal area not on 
fill 

No Limitation 

Erosion / mass movement 
(observed) 

Rills, slips No sign of rills, slips No Limitation 

Soil category Soil Categories 5,6 excluding 
strongly structured light clays 

(dispersive or shrink-swell soils 
are to be considered as Soil 

Category 6 soils) 

Strongly Structured 
Light Clay (Category 

5) 

No Limitation 

Coarse fragments 
(observed) 

Occupies >20% of soil volume 
(increase Soil Category by one 

class) 

Occupies <5% soil 
volume 

No Limitation 

Field pH 
(Raupach field test) 

≤5.5 4.5-5 Ameliorate with Lime 
at a rate of 150g/m2 

Dispersiveness 
(Modified EAT) 

Class 3 or 4 Class 1 and 2 No Limitation  

Depth to watertable or 
bedrock 
(observed/estimated) 

Soil depth of <1 m before 
groundwater or bedrock is 

encountered 

Bedrock 
encountered 450 
mm to 750 mm 

Treatment system with 
nutrient reduction and 
chlorination required. 

LAA to be spray 
irrigation. 
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 SOIL 

3.1. Geology & Soil Landscape. 

Table 4 presents the geology and soil landscape of the proposed LAA. 

 Geology and soil landscape. 

Feature Description 
Geology Grafton Formation: sandstone, siltstone, claystone, coal. Tertiary 

gravels (gravel, sand, sandstone and greybilly) also occur throughout 
this soil landscape (Chesnut 1980). 

Soil landscape Yorklea (yo) – very low undulating rises on Grafton Formation sediments 
and Tertiary gravels. Relief is 20 –30 m, slopes 2–10%. Slopes are 
simple and convex; crests are moderately broad. Extensively cleared tall 
eucalypt woodland with banksia woodland on sands and gravels. 

Soil Moderately deep (100–150 cm), moderately well-drained Red and 
Yellow Earths on crests. Moderately deep (100–150 cm), poorly drained 
Red Podzolic Soils, Yellow Podzolic Soils, Soloths with occasional 
Lateritic Podzolic Soils on slopes. 

Soil landscape 
limitations 

Highly erodible, hardsetting, dispersible, slowly permeable, seasonally 
waterlogged soils of low fertility. Localised salinity. 

 

3.2. Soil Test pits 

Three soil test pits were dug by excavator at the site. Refer to Tables 5, 6, and 7 for soil profile 

descriptions. Appendix B presents photo plates of soil profiles for the test pits. Bedrock was 

encountered between 450 mm to 750 mm depth within test pits. 

 Test pit 1 soil profile descriptions 

Test pits B1 (North) 
Soil landscape: Yorklea 

Horizon Depth 
(mm) 

Colour Structure Texture Coarse 
Fragments 

pH Dispersive 
Class 

1 0-200 Brown Strongly Loam 0% 5 2 

2 200-

450 

Brown Strongly Light Clay 0% 4.5 2 

3 450-

750 

Brown Strongly Light Clay 0% 4.5 2 

Limitation  No limitation ✓ : ✓ ✓  ✓ 
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 Test pit 2 soil profile description. 

Test pit B2 (East) 
Soil landscape: Yorklea 

Horizon Depth 
(mm) 

Colour Structure Texture Coarse 
Fragments 

pH Dispersive 
Class 

1 0-200 Brown Strongly Clay Loam 0% 5 2 

2 200-

400 

Brown Strongly Clay Loam 0% 5 2 

3 400-

600 

Brown Strongly Light Clay 0% 4.5 2 

Limitation  No limitation ✓ : ✓ ✓  ✓ 

 Test pit 3 2 soil profile description. 

Test pit B3 (West) 
Soil landscape: Yorklea 

Horizon Depth 
(mm) 

Colour Structure Texture Coarse 
Fragments 

pH Dispersive 
Class 

1 0-150 Brown Strongly Loam 0% 5 2 

2 150-

450 

Brown Strongly Light Clay 0% 4.5 2 

Limitation  No limitation ✓ : ✓ ✓  ✓ 

 

3.3. Soil Summary 

The presence of the following soil characteristics demonstrates that soils are generally 

consistent across the location and are suited for the proposed disposal method.  

• Strongly Structures Category 5 Light Clays. 

• Class 1 and 2, non-dispersive, slaking soils. 

• 0% coarse fragments. 

• Soil pH of 4.5-5. 

• Bedrock at 450 mm to 750 mm depth  
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 SITE OPPORTUNITIES AND DESIGN CONSIDERATIONS 

4.1. Site Opportunities 

• The dwellings utilise rainwater harvesting tank water supply with flushing toilets and 

full water saving devices. 

• Soil characteristics, conditions, and drainage are suitable for the proposed disposal 

method. 

• There is a suitable area approximately 25 m south from the proposed 2-bedroom 

dwelling and 50 m south of the proposed 3-bedroom dwelling for disposal and reserve 

area. 

• The proposed LAA is divergent with good exposure across the LAA. 

• LAA cleared therefore, tree clearing will not be required. 

• The LAA is located outside of all building, boundary, and environmental buffers. 

4.2. Design Considerations 

• Slope is 13%. 

• Minor runoff during rain events along with divergent slope, no need for diversion drain. 

• Bedrock was encountered across the site ranging from 450 mm to 750 mm requiring 

spray irrigation for LAA. 

• Soils are acidic requiring amelioration with lime at a rate of 150 g/m2. 

• The site outside the LAA is heavily vegetated making it unsuitable for alternative LAA 

locations. 

 

The wastewater system is designed for the site to achieve a sustainable wastewater treatment 

solution as per the LGA Council On-Site Sewage and Wastewater Management Strategy and 

Australian Standards AS/NZS1547:2012. The proposed design addresses all the site 

constraints and provides an ecologically sustainable solution that will effectively manages 

potential risks to environmental and human health. The system will replace a failing system 

and therefore environmental outcomes will be improved. 
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 TREATMENT COMPONENTS & SIZING 

5.1. Modelling Parameters 

The Richmond Valley Council On-site Wastewater Model (Single Rural Households) was used 

to size the treatment and land application components (Appendix C). 

 

5.2. Household Water Usage 

Household water usage was estimated using council OSSMS guidelines (Table 8). 

 Household water usage. 

Parameter Description / Value 

Water supply Rainwater Supply 

Number of bedrooms 3 Bedrooms + 2 Bedroom  

Person’s equivalent 7 EP 

Total daily flow (L/day) 840 L 

5.3. AWTS 

The following is specifications for the AWTS (Table 9). See Appendix D for service and 

maintenance requirements as well as further design specifications and certificate of 

accreditation. 

 Septic Tank Details. 

Parameter Description / Value 

AWTS Taylex ABSNR-1350+P 

Maximum Load 9 EP 

Water received Toilet, bathroom, kitchen, laundry 

Pump out frequency (see Table 10) 

Pumps to LAA via indexing valve 
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5.4. Disposal Pump 

Sump pump will be installed in the AWTS pump out chamber to deliver wastewater to the LAA. 

Pump design specification are present in Table 10, and Appendix E. A vacuum breaker and 

non-return valve will be located on the outlet from the pump well. AWTS specified in report 

has additional storage in case of pump failure. 

 Disposal pump details. 

Parameter Description / Value 

Type 1 x Davey D40 sump pump or similar will be installed in the AWTS 

Pressure Line 40 mm Lilac Polypipe PN8 

Pump operation A level float switch activates the pump when the effluent reaches the 
maximum operating water level and deactivates the pump when the 
effluent reaches the minimum operating water level. 

Discharge per cycle Approximately 500 L per cycle 

Pump Capacity Duty Point for flushing: 91.71 l/min at 9.28 m head 
Duty point for irrigation: 16.4 l/min at 11.57 m head 
(See Appendix A) 

Expected cycle length 30 minutes 

Expected activation 
interval 

14.3 hours 

Failure alarm An electrical cable and all-weather power outlet will be positioned 
adjacent to the sump to provide power for the pumps and the failure 
alarm. 

Located In AWTS pump out chamber 

Pumps to Irrigation field 

Pump failure alarm 

The AWTS will be fitted with a pump failure alarm which will include a flashing light located 

directly adjacent to system or in a visible area on or around the tank (e.g., on structure wall). 

The alarm shall be activated when the water level increases within the AWTS. The expected 

life of an effluent sump pump is 3 – 10 years.  

Pump commissioning 

Prior to commissioning of the pumps, the following testing procedure will be undertaken. Steps 

2 to 4 should be conducted annually. 

1. A 24-hour draw-down test for leaks with the lid on, recording any drop in the water level 

(with the pump off). 

2. Three draw-down tests should be undertaken to confirm that the pump is operating as 

specified. 

3. The failed-pump alarm should be checked to ensure that it is working and set at an 

appropriate level. 

4. Check that float switches are functioning, and free of entanglement. 
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5.5. Filter and Water Conditioning System 

Refer to Table 11 for the filters and conditioning system details and Appendix A for a filtration 

layout. 

 Summary of Filter Manifolds 

 

5.6. Surface Spray Irrigation 

Spray irrigation specifications are present in Table 12. Detailed diagram of the LAA and 

irrigation specifications are present in Appendix A. Sprinkler specifications are present in 

Appendix F. 

 Surface Irrigation Specifications 

Parameter Description / Value 

Distribution 40 mm high pressure polypipe 

Surface sprayers 4 XCEL-WOBBLER #6 MA nozzles spaced at 12.5 m apart raised 
600 mm with risers. 

Air release valve/vacuum 
breaker 

DN40 RIV Comb Air Relief Valve  

Signage The effluent irrigation area requires signs indicating “Sewage 
disposal area.” 

 

5.7. Flushing 

Flushing pit specification and times are shown in Table 13. 

 Flushing Irrigation Specification 

Parameter Description / Value 

Flush Valve 40 mm Ball Valve with upstream pressure gauge (open to  

Travel time from pump to 
flushing valve 

80 seconds 

Flushing time 120 seconds 

Flushing pressure 9.28 m 

Flushing pit dimensions W: 1 m L: 3 m D: 0.4 m 

Flush pit capacity 480 L 

Flushing velocity 1.3 – 1.5 m/s 

 

 

Parameter Description / Value 

Pressure gauges 400 kPa Pressure Gauge located immediately up and downstream 
of the inline disk filter. 

Disk filter DN40 TRI T040V 120 mesh screen filter 

Air release valve/ vacuum 
breaker. 

DN40 RIV Comb Air Relief Valve 

Flows to Irrigation Field 
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 OPERATION & MAINTENANCE 

6.1. Source Control 

• Use biodegradable and low phosphorus detergents where possible. 

• Minimise the amount of bleach, Napisan©, disinfectants or chemicals entering the 

system.  

• Use low sodium detergents in washing machine to reduce sodium entering disposal 

areas. 

6.2. AWTS 

• The owner's manual prepared by the manufacturer shall contain a plan for the on-going 

management of the AWTS. The plan shall include details of: 

• the treatment process, 

• procedures to be followed in the event of a system failure, 

• emergency contact numbers, 

• maintenance requirements, 

• inspection and sampling procedures to be followed as part of the on-going 

monitoring program developed by the local council. 

• Effluent from the AWTS taken in any random grab sample shall comply with the 

following standard: 

• BOD5 -less than 30 mg/L, 

• TSS  -less than 45 mg/L, 

• E. coli -less than 100 cfu/100 ml, 

• Free residual chlorine -greater than 0.5 and less than 2.0 mg/L. 

6.3. Pump 

• Conduct a 24-hour draw-down test for leaks with the lid on, recording any drop in the 

water level (with the pump off)  

• Three pump draw-down tests should be undertaken to confirm that the pump is 

operating as specified. 

• The water level alarm should be checked to ensure that it is working and operating at 

an appropriate level. 

• Check that float switches are functioning, and free of entanglement. 

6.4. Filtration & Conditioning System 

• The primary disc filter (black) should be removed and cleaned with a pressurised hose 

every 6 months and reinstalled. Replace every 2-3 years.  

• The tech filter (brown) should be checked and cleaned every 12 months. Replace every 

2 years. 

6.5. Spray Irrigation Field 

• Prevent entry of vehicles and livestock to the irrigation area. Fence if required. 

• The vegetation in the irrigation area is to be maintained (i.e. mowed) 

• Air release valves should be checked for signs of leakage every 3 months and 

removed, cleaned, and reinstalled every 12 months. Replace as required.  

• Apply gypsum to LAA if soil instability is noticed or damage to the soil surface occurs. 
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Appendix A. System Design
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Appendix B. Soil and Site photos   

 

Plate A. Test pits 1. 

Plate B. Test pits 2. 

Plate C. Test pits 3. 

 
PLATE D. Soil profiles and assessment. 
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Plate E 
(24/11/23) View 
south over the 
cleared pad for 
proposed 3-
bedroom 
dwelling. 

 

Plate F 
(24/11/23) View 
south over the 
cleared pad for 
proposed 2-
bedroom 
dwelling. 

 

Plate G 
(24/11/23) View 
south over the 
proposed LAA. 

 

Plate H 
(24/11/23) View 
northeast over 
the proposed 
LAA. 
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Appendix C. Wastewater Model 
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Appendix D. NSW Health Certificate of Accreditation 
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Appendix E. Pump Specification 
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Appendix F. Sprinkler Specifications 
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