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Onsite Wastewater Management Report -
17 Whimbrel Drive, Nerong NSW

Please find attached the Wastewater Management Report (“WMR”) for a new On-site Sewage
Management System (OSSM) to service the existing converted church residential dwelling at 17
Whimbrel Drive, Nerong NSW 2423 (the “Site”). This WMR has been prepared to demonstrate the
capability for sustainable on-site sewage management (OSSM) for the Site, taking into consideration
Council’s policy requirements and DA conditions, and performance expectations for the Site.

In summary the recommended treatment and land application combination and mitigation measures

are:

Generated wastewater from the existing 1-2 bedroom converted church residential dwelling
will be treated to a secondary standard (with disinfection) in a NSW Health accredited
domestic secondary treatment system;

Secondary treated effluent will be dispersed on-site via subsurface irrigation (SSI) and
covered surface drip irrigation (CSDI) with a minimum land application area of 133m? A
nutrient buffer is to be established directly downslope of the LAA to ensure the assimilation
of phosphorus. The LAA must be located within the available EMA as denoted on the Site Plan
(Figure 2);

Due to shallow Site soils, the irrigation LAA must be raised by ~100-200mm of good quality
soil (silty loam to clay loam) across the entire LAA footprint (~13.3-26.6m3) to ensure that
the minimum 600mm depth of separation between the point of effluent application (ground
surface) and limiting layer is achieved;

Application of lime during construction of the LAA and periodic dosing of the OSSM system
to reduce soil sodicity;

Suitable vegetation such as turf must be established over the LAA immediately after
installation, with a minimum 50mm mulch cover over the CSDI lines;

Stormwater run-on must be directed away from the proposed LAA;

Suitable vegetation such as turf must be established over the LAA immediately after
installation; and

Vehicles must be prevented from entering the designated LAA.

Further details are provided in the attached WMR and appendices.

Regards,

Kable Wastewater Consultancy
ABN: 20829419438
kwc.jasminkable@gmail.com 0430176443



Jasmin Kable

Principal Environmental Consultant
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WMR for 17 Whimbrel Drive, Nerong NSW

The information contained in this report is based on the independent research undertaken by Kable
Wastewater Consultancy (KWC), with the results and recommendations based on the information supplied
by the Client. To KWC'’s knowledge, this report does not contain any false or misleading information and
recommendations are based on the constraints and opportunities of the Site at the time of the Site
inspection and design. This report is subject to the limited scope and resources available for the project. The
relevant best practice standards and guidelines have been applied as per Section 1 of this report where
applicable.

This report and accompanying appendices were prepared for the exclusive use of the Client denoted in this
report. No extract of text or appendices of this report may be reproduced, stored or transmitted in any form
without the prior consent of Kable Wastewater Consultancy and copyright note included. The information
contained in this report is for wastewater purposed only and must not be used for any other purpose
(including construction, footing designs, geotechnical studies) as it is not considered relevant.

The suitability of the site for OSSM has been assessed, and recommendations provided for effluent
treatment and land application areas. It is the responsibility of the owner to decide which of the
recommended treatment systems and land application methods to install, and to include this information
with the S68 application to Council to install the adopted system.

Any alterations affecting the proposed land application area will require a review of this report.

This WMR has been undertaken in reference to the Site and soil assessment and OSSM design principles of
the following:

o AS/NZS 1547:2012 On-site Domestic Wastewater Management (Standards Australia/ Standards New
Zealand, 2012);

e Environment & Health Protection Guidelines: On-site Sewage Management for Single Households
(Department of Local Government, 1998);

e MidCoast Council, (2020) On-site Sewage Development Assessment Framework (DAF). Final Version,
dated 13 October 2020; and

e MidCoast Council, (2020) On-site Sewage Management Technical Manual. Final Version, dated 1

September 2020.

.

Site Address: 17 Whimbrel Drive, Nerong Lot/DP: 33/-/247531

Owner/developer: Jennifer Aitcheson - Owner Lot size (m2): 602m?

Council area: MidCoast Council (“Council” or “MCC”) Land Zoning: RU5 ‘village’

Water Supply: On-site tank Sewer Connection Available: No

Locality: The Site is bound by Whimbrel Drive to the south, with the Nerong Inlet and associated wetlands

location >230m to the east of the Site. The east, west and north of the Site is bound by other small village

Kable Wastewater Consultancy

ABN: 20829419438 3
kwc.jasminkable@gmail.com 0430176443



WMR for 17 Whimbrel Drive, Nerong NSW

properties. There is a Heritage Site identified 140m to the north east of the Site. Refer to Figure 1 (Appendix
A) for the Site locality.

Catchment Area: The Site is not located within a drinking water catchment. It is located within the Myall
Lakes Catchment area.

Development:

Existing improvements at the Site include an existing converted church that was transported to the Site and
installed on raised footings. It is proposed that the Owner will submit a DA with MCC to renovate the existing
converted church as a residential dwelling to contain 1-2 bedrooms. There is currently no other
infrastructure on-site. The Site contains large mature trees that have been recently cleared, with the Site to
be re-landscaped. The Owner proposes to install a new rainwater tank at the rear of the dwelling, a small
garden shed within the north-west corner of the Site, and a driveway and carport along the western and
front southern side of the dwelling as shown on the Site Plan.

Existing OSSM System:

There is currently not OSSM system or plumbing infrastructure installed at the Site.

The scope of works undertaken for this WMR include;

e Review of background information relevant to the Site;
e Assess site constraints relevant to OSSM;

e One (1) Site visit to undertake a detailed Site and soil assessment, including the excavation of one (1)
soil test pits to assess the soil physical characteristics;

e Undertake in-house laboratory analysis of pH, electrical conductivity and Emerson Aggregate Class of
the soil samples;

e Review published reference sources to establish suitable values for P-sorption, CEC and ESP for
nutrient modelling and soil dispersion potential;

e Assess overall Site capability for OSSM and determine the preferred method of land application of
effluent to overcome any Site constraints. Reference is made to the AS/NZS 1547:2012 Onsite Domestic
Wastewater Management, Environmental Health Protection Guidelines: Onsite Sewage Management
for Single Households (NSW DLG, 1998), and any relevant current Council policies or guidelines;

o Estimate proposed wastewater loads (quantity and quality) from the proposed development;
o Identify suitable OSSM treatment and land application options;

e Undertake hydraulic and nutrient balance modelling in accordance with the MCC DAF (2020)
requirements to size a suitable land application area for the proposed development;

o Identify an appropriate location for the land application area on the Site Plan.

e Outline any required mitigation measures to address constraints (i.e. soil importation, soil amendment,
stormwater diversion);

e Generalised outline on the operation and maintenance requirements of the preferred OSSM treatment
system; and

e Preparation of a detailed Site Plan.
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WMR for 17 Whimbrel Drive, Nerong NSW

Company: Kable Wastewater Consultancy Name: Jasmin Kable

This WMR has been prepared by Jasmin Kable who is the Principal Environmental Consultant with KWC,
with more than 12 years’ experience in on-site wastewater design and site and soil assessment. Jasmin
holds a Bachelor of Science (Class 1 Honours) from the University of Newcastle (2012) and has completed
the On-Site Wastewater Management professional short-course with the Centre for Environmental Training
(CET). Jasmin has prepared WMR’s for many developments across the Hunter, Central Coast, Port Stephens,
Sydney, Blue Mountains and MidCoast regions.

Site and Soil Assessment:

A Site and soil assessment was undertaken on 21st November 2024. Section 6 and 7 of this WMR present
the results of the assessment of the available effluent management area (EMA), with particular emphasis on
the proposed land application area (LAA). A description of the constraints and the degree of limitation they
pose to OSSM is provided as per the rating scale in Tables 4 and 6 of the NSW DLG (1998) and MCC DAF
(2020).

Site Feature: Limitation

Climate: Temperate climate with median annual rainfall of 1,092mm with average
annual evaporation 1,405.7mm (Silo data drill -32.50, 152.20). Rainfall exceeds Moderate
evaporation for 5 months of the year.

Flood potential:

Land application area above 1 in 20-year flood level? Yes Minor

Land application area above 1 in 100-year flood level? Yes Minor
Yes Minor

Electrical components above 1 in 100-year flood level?

Flood detail: The Great Lakes LEP (2014) shows the Site is not flood prone.

Vegetation and Exposure: The Site has been recently cleared of all vegetation, with
numerous established trees removed and stumps ground down both within the front
and rear of the Site. The only remaining vegetation on-site is turf lawn. The Owner

proposes to re-landscape the Site with a combination of turf lawn and garden beds. Minor
The Myall Lakes National Park is located to the east, surrounding the Nerong township.

The proposed LAA has good exposure to sun and wind.

Slope & Aspect: southerly aspect; 2-33% across the Site with the mean slope within Moderate
the proposed LAA 13-17% based on NSW Spatial Services 1m DEM.

Landform: Site landform is the lower convex planar slope of a ridgeline. Minor

Seepage and Run-on: No seepage was observed within the proposed LAA, which is
located upslope of the existing dwelling. Soils downslope of the existing dwelling in
the front yard were moist at the surface, with moisture-tolerant vegetation observed. Minor
Any run-on from upslope will need to be diverted as per stormwater control measures
detailed in Section 12 of this Report.
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WMR for 17 Whimbrel Drive, Nerong NSW

Site Feature: Limitation
Erosion: Potential high soil erosion risk; however, the proposed LAA is located in a Minor
well vegetated lawn area with minimal observed erosion.

Site drainage: The Site drainage is to the south towards Whimbrel Drive. Minor

Surface Waterways: The Site is located within the Myall Lakes Catchment area, with
Nerong Inlet and associated wetlands location >230m to the east of the Site. The Site Minor
is located within the Coastal Zone as per the NSW SEPP Resilience and Hazards (2021).

Fill: None observed. Minor
Surface rocks: No surface rocks were observed across the Site; however weathered Minor
sandstone fragments observed from >200mm depth within the soil boreholes.

Groundwater: (NSW Office of Water Groundwater Bore Registry)

There are no registered domestic groundwater bores located within a 250m radius of Minor

the Site. GW200771 is located >500m to the north-east of the Site, noting a SWL at
12m AHD depth (2m SWL).

Available EMA: There is 133m? of available and suitable EMA identified within the
northern portion of the Site, with reduced buffers to Site boundaries and Major
driveways/pathways applied; as shown on the Site Plan (Figure 2).

Site Assessment Summary:

Due to the existing development at the Site and the major Site constraints for OSSM, the best practical
OSSM solution needs to be adopted. The identified limitations of Site slope and minimal available EMA
concerns can be addressed or mitigated through the following measures:

e Available EMA: The Site is highly constrained for available EMA due to the property size. Refer to
Section 10 of this WMR for buffer reduction justification. KWC recommend that the OSSM system and
LAA be sized based on the available EMA, with the surplus effluent to be directed to a pump-out system.

o Site Slope: Effluent disposal methods are limited to subsurface and covered surface drip irrigation of
effluent under a layer of mulch.

Soil Feature: Limitation

Soil landscape unit:

According to the NSW Planning, Industry and Environment eSpade, the Site is located within the Nerong
(no) soil landscape as described below.

Nerong ‘no’ soil landscape:

Undulating low hills with local relief to 30m and slopes <15%. Broad crests, gently to moderately inclined
side slopes and narrow drainage lines. Underlain by thickly bedded grey lithic sandstones of the McInnes
Formation.

Based on the natural soil profile observed during the Site and soil inspection, the Site soils are consistent
with imperfectly drained Yellow Podzolic Soils of the Nerong soil landscape. Comprised of 100mm sandy
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WMR for 17 Whimbrel Drive, Nerong NSW

loam, overlying up to 250mm sandy clay loam overlying up to 1,000mm medium sandy clay on sandstone
parent material. Soil depth is variable <1m.

Soil landscape limitations include: high erosion hazard, rock outcrop (localised), shallow soils (localised),
seasonal waterlogging (localised), low soil fertility.

Reference: C.L. Murphy, 1995, Soil Landscapes of the Port Stephens 1:100,000 Sheet.

Soil Depth (mm): Weathered sandstone bedrock in the proposed LAA is expected to be
at >500mm based on soil landscape descriptions and weathered sandstone fragments
observed at 500mm depth within BH1. Major
Reference: C.L Murphy, 1995, Soil Landscapes of the Port Stephens 1:100,000 Sheet and
soil borehole observations.

Soil Profiles:

One (1) soil boreholes was augered at the Site due to minimal available EMA, with the soil
profile as follows:

BH1:
e Aj horizon: 0-200mm of sandy clay loam (SCL) topsoil, dark brown, weak structure,
lying;
overyins Moderate
e A; horizon: 200-350mm of sandy clay (SC), light orange brown, weak structure and
10-15% coarse fragments (<20mm), overlying;
e B horizon: 350-500mm of sandy clay (SC) with a higher sand content, grey light
orange brown, gleying, 10-30% coarse fragments increasing with depth, weathered
sandstone bedrock refusal.
Reference: Soil borehole observations
Design Irrigation/ Loading Rate: 3mm/day for moderately structured sandy clay. Moderate

Coarse fragments (%): Typically, 10-15% within the topsoil. Increased coarse fragment
content of 30% observed within the subsoil. Coarse fragments typically fine gravel with Moderate
weathered sandstone fragments <20mm.

Depth to high soil watertable (m): The depth to the permanent watertable is expected
to be >500mm based on the depth of soil. Minor gleying was observed within the subsoil.
Nerong Inlet is located ~12m AHD downslope of the proposed LAA located at 15m AHD, Minor
with sufficient slope gradient. NSW groundwater bore GW200771 located at 14m AHD
along the Nerong Inlet foreshore states a standing water level of 2m at 12m AHD.

Soil Chemistry: Limitation

pH: 5. Strongly acidic. No impact to vegetation growth observed.

Reference: Nerong no4 (C.L Murphy, 1995, Soil Landscapes of the Port Stephens Moderate
1:100,000 Sheet).

Electrical conductivity (ECe dS/m): 0.47. Non saline.

Reference: Nerong no4 (C.L Murphy, 1995, Soil Landscapes of the Port Stephens Minor
1:100,000 Sheet).

Kable Wastewater Consultancy

ABN: 20829419438 7
kwc.jasminkable@gmail.com 0430176443



WMR for 17 Whimbrel Drive, Nerong NSW

Modified Aggregate Class (EAT): Class 3(1), 3(2) topsoil and 6 subsoil. Slightly to none
dispersive

Minor
Reference: Nerong no4 (C.L Murphy, 1995, Soil Landscapes of the Port Stephens

1:100,000 Sheet).

Cation Exchange Capacity (CEC me/100g): 15.5. Moderate fertility.

Reference: Nerong no4 (C.L Murphy, 1995, Soil Landscapes of the Port Stephens Minor
1:100,000 Sheet).

Exchangeable Sodium Percentage (ESP %): 9. Sodic.

Reference: Nerong no4 (C.L Murphy, 1995, Soil Landscapes of the Port Stephens Moderate
1:100,000 Sheet).

P-sorption (mg/kg): 526. High p-sorption capacity.
Reference: Nerong no4 (C.L Murphy, 1995, Soil Landscapes of the Port Stephens Minor
1:100,000 Sheet).

Soil Assessment Summary:

¢ Soil limitations: Coarse fragments, shallow soil, soil sodicity.

e Limiting soil permeability: <0.06-0.12m/day (sandy clay (Cat 5))

e Hydraulic loading rate: 3mm/day with secondary treated effluent (Table M1 AS/NZS 1547:2012)

¢ Soil amendment required: Suitable fill to raise the soil depth to a minimum of 600mm below the point
of effluent application. Imported soil to be a good quality clay loam to loam which will improve soil
structure and mitigation soil sodicity. Refer to Section 12 of this WMR for details.
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WMR for 17 Whimbrel Drive, Nerong NSW

Field Photos

Photo 2: Rear of dwelling within the backyard looking southwards towards available EMA and proposed rear
deck.
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WMR for 17 Whimbrel Drive, Nerong NSW

Photo 3: Rear of dwelling looking northwards towards rear boundary and neighbouring property.

Photo 4: BH1 soil profile.
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WMR for 17 Whimbrel Drive, Nerong NSW

Number of Bedrooms:

One (1) bedroom within the existing converted church, with the aim to include an additional loft for
accommodation. Assumed 1-2 bedrooms.

Design Occupancy (Equivalent Population (EP)):

Two persons for the 1st and 2nd bedroom and one person for each additional bedroom as per AS/NZS
1547:2012 and Section 6.2 MCC DAF (2020). However, due to the unique structure of the converted church
to residential dwelling, an EP of 3 persons is recommended.

Wastewater Generation (L/person/day):

From Table H1 of AS/NZS 1547:2012 and Table 30 MCC DAF (2020) for residential premises with on-site
water supply; 120L/p/day.

Design Hydraulic Load (L/day):
360 (3EP x 120L/day)

Recommended Treatment System:

Given the identified Site and soil constraints, specifically shallow soil depth, slope and minimal available
EMA, primary treatment systems (i.e. septic tanks) are not recommended as they significantly limit effluent
reuse options and pose a higher risk to human and environmental health compared to secondary or tertiary
treatment systems. Therefore, a minimum effluent quality standard of ‘secondary’ treatment (with
disinfection) is recommended.

Treatment System Specification:

A minimum effluent quality standard of secondary treatment (with disinfection) is recommended for the
Site. The NSW Ministry of Health (“NSW Health”) provides accreditation for domestic secondary treatment
systems in NSW, with the selected system for the Site to hold a current accreditation, with details provided
to Council along with the S68 application.

Appropriate secondary treatment technologies include (but are not limited to) the following: Aerated
wastewater treatment systems (AWTS); Media/ textile filter systems; and aerobic sand filters (site-specific
design required).

A detailed list of NSW Health accredited secondary treatment systems can be found at:
http://www.health.nsw.gov.au/environment/domesticwastewater/Pages/default.aspx

The exact positioning of the OSSM treatment system will depend on the slope and level controls and can be
determined in consultation with a licensed OSSM installer (plumber) and Council prior to obtaining consent
for the installation of the OSSM system. An indicative location is shown in the Site Plan (Figure 2, Appendix
A). The OSSM system must permit sufficient fall from drainage outlets within the existing development and
be located a minimum of 2.5m from the building (AS/NZS 1547:2012).

Installation of the OSSM must comply with the manufacturer’s recommendations, AS/NZS 3500.2:2003
Plumbing and Drainage Part 2 Sanitary Plumbing and Drainage and Council requirements.

Successful performance of O0SSM system relies on periodic monitoring and maintenance, which will be the
responsibility of the owner. The selected treatment system must be serviced by a suitably qualified
technician at the prescribed intervals.
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WMR for 17 Whimbrel Drive, Nerong NSW

Land Application Area Options:

Land Application Area Suitable Reasoning

Secondary trenches/beds (Table L1) are not considered

Absorption Trenches/ Beds No suitable due to the slope, soil depth and minimal available
EMA.
Secondary trenches/beds (Table L1) are not considered
ETA Beds No suitable due to the slope, soil depth and minimal available
EMA.

Mounds are not considered suitable due to substantial cost,

Mound N
ounas © Site slope and minimal available EMA for configuration.
SI subject to MCC approval; however, required setbacks are
Surface Irrigation (SI) Yes, not achievable within the proposed LAA. Covered surface drip
g conditional | irrigation (CSDI) with a mulch cover considered suitable for
the Site.

Considered suitable for Cat 5 soils, maximising
evapotranspiration and effluent reuse opportunities (AS/NZS
1547:2012). Will need to be coupled with CSDI to maximise
the available EMA.

Subsurface Irrigation Yes

Recommended Land Application Area:

KWC consider subsurface irrigation (SSI) coupled with covered surface drip irrigation (CSDI) in
combination with secondary treated (disinfected) effluent to be the most appropriate OSSM system for the
existing development.

Prescribed Buffer Distances to LAA: Buffers Achievable:
(NSW DLG, 1998 and Table 37 MCC DAF (2020)

Buffers applicable to subsurface irrigation LAAs from:

Permanent waters 100m N/A
Intermittent Waterways 40m N/A
Domestic Groundwater Bore 3m upslope/6m downslope N/A
Site Boundary 3m upslope/6m downslope No; 1.5m achievable
Buildings 3m upslope/6m downslope Yes
Driveways and paths 3m upslope/6m downslope No; 1.5m achievable
Pool 3m upslope/6m downslope N/A
Tank 1.5m Yes

Is there sufficient land area available for:

0OSSM system (including buffer distances): All of the required buffer distances achieved; except for the
3m buffer from the Site boundaries and proposed driveway/carport as shown on the Site Plan (Figure 2,
Appendix A).
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WMR for 17 Whimbrel Drive, Nerong NSW

Buffer Risk Assessment: There is practically no available EMA due to the small lot size. Strict application
of the prescribed buffers would effectively exclude the entire Site from OSSM. The minimum buffer from
Table R1 in AS/NZS51547:2012 to the Site boundaries and proposed driveway/carport is 1.5m. As such, a
1.5m buffer distance from Site boundaries and proposed driveway/carport to the proposed LAA is
considered suitable given the subsurface application and only practical OSSM solution for the Site. As
discussed in Section 7 above, the groundwater bores located to the east are located on different landforms
and gradient aspects, with groundwater extracted at depth within a sandstone aquifer. This will allow for
OSSM and not relying on a pump-out system.

A 50% reserve area (including buffer distances): There is no sufficient available EMA on the Site to
accommodate any reserve area.

LAA Sizing:
The size and design of the required SSI/CSDI LAA to manage the hydraulic and nutrient loads from the

existing development has been determined as per the method detailed in the MCC DAF and Technical
Manual (2020) and AS/NZS 1547:2012.

Hydraulic Sizing:

The hydraulic sizing equation method detailed in Section 6.5 MCC DAF (2020) and Section 9.2 MCC
Technical Manual (2020) and NSW DLG (1998) was used to confirm the minimum hydraulic LAA sizing for
the proposed development at the Site.

Where:
Q: design hydraulic load of 360L/day.

DIR: 3mm/day for sandy clay (Cat 5) soil (AS/NZS 1547:2012 Table M1). The minimum LAA required for
hydraulic sizing for the existing 1-2-bdr dwelling at the Site is 120mz2.

Annual Nutrient Balance:

Annual nutrient modelling was undertaken, with the procedures generally following the DLG (1998)
guidelines.

Data Parameter Units Value Comments
Hydraulic load L/day 360 (3EP x 120L/day) refer to Section 8.
Effluent total nitrogen meg/L 30 Conservative, expected nutrient loading
concentration & from an AWTS from NSW DLG (1998).
Effluent total phosphorus mg/L 12 Conservative, expected nutrient loading
concentration & from an AWTS from NSW DLG (1998).
, , Nerong no4 (C.L Murphy, 1995, Soil
Soil phosph t
o! p. OSpHOTUS Sorption mg/kg 526 Landscapes of the Port Stephens 1:100,000
capacity
Sheet).
Results
Area required for nitrogen m?2 121
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WMR for 17 Whimbrel Drive, Nerong NSW

Area required for phosphorus m?2 204 Limiting

Land Application Area (LAA) Requirements:

Based on the hydraulic and nutrient modelling outcomes for the proposed development, the phosphorus
area requirement is confirmed as the limiting factor for LAA sizing. Due to the limited available EMA at the
Site, it is recommended that a minimum 133m2 SSI/CSDI LAA be installed at the Site. It is recommended
that vegetation is maintained downslope of the LAA to provide a vegetated nutrient buffer to assimilate
additional phosphorus. This can be achieved within the setback to the proposed rear deck and downslope
of the cottage It is recommended that organic matter (compost) is incorporated into the imported soil to
raise the soil depth to assist with phosphorus assimilation.

LAA Specification:

The final plumbing and hydraulic design will be the responsibility of a certified plumber/installer and must
adhere to relevant codes and standards as described in Appendix M of AS/NZS 1547:2012. The detailed
hydraulic plan should include details on the type, capacity, operation and maintenance of all equipment,
pumps, distribution pipework, cleaning and flush valves, controllers, filters and distribution valves.
Procedures for irrigation scheduling should also be discussed to ensure that effluent is not irrigated when
soils are saturated. General specifications for SSI/CSDI land applications systems are appended in Appendix
D.

An example of a SSI/CSDI layout is included as Figure 3, Appendix A. Final LAA positioning must be located
within the prescribed areas as identified in Figure 2, Appendix A. Mitigation measures for ensuring
sufficient soil depth (minimum 600mm below point of effluent application) also need to be followed.

The Owner has recently cleared the Site and has not yet confirmed landscaping plans. KWC recommend that
alawn area be established with SSI and CSDI lines with a minimum 50mm mulch cover within ornate garden
beds.

Vegetation:

Vegetation that is suited to the application of effluent, preferably with high water and nutrient requirements
(such as turf) should be established over and along the perimeter of the LAA and following construction. A
complete vegetation cover is important to reduce the erosion hazard and optimise water and nutrient
uptake. Plants must be selected that will not be so large as to shade the LAA once fully grown and vegetation
clippings should be removed from the LAA and mulched elsewhere to maximise nutrient assimilation.

Suitable vegetation for establishment within LAAs listed in Appendix 7 of DLG (1998). The Owner proposes
to establish a combination of turf within the SSI LAA and ornate species within the CSDI areas.

Soil Amendment:

As per AS/NZS 1547:2012 and Section 6.5.2 MCC DAF (2020), >600mm of soil must be provided between
the point of application and limiting layer. As per Section 7, the soil depth is ~500mm within the proposed
LAA, terminating on weathered sandstone bedrock. To ensure this requirement is met and effluent is
sustainably managed on-site, the SI LAA must be raised by a minimum 100-200mm of good quality soil
across the entire LAA footprint. It is also recommended to incorporate organic matter (compost) into the
imported soil to assist with phosphorous assimilation.

The following recommendations apply:
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e Scarify (lightly till) the proposed LAA footprint;
e Remove any surface rocks from the LAA footprint;

e Add good quality topsoil to the LAA in ‘lifts’ of 50-100mm until a finished soil profile depth of 600mm
is achieved;

e Install the SSI/CSDI system across the LAA footprint;

e Finish perimeter of the ‘raised’ LAA with a 3 (horizontal): 1 (vertical) batter slope;

e Revegetate with a suitable groundcover species; and

e A stormwater cut-off drain would be required on the upslope side of the raised LAA.

The good quality topsoil should be a silty loam to clay loam texture. VENM certified soil must be imported,
ensuring it is free of any fill, sticks and rocks. It is estimated that ~13.3-26.6m3 of good quality topsoil fill
will be required for LAA construction.

Lime should be applied to the base of the LAA during construction and periodically dosed to the LAA system
on a regular basis to reduce the risk of soil sodicity in the soil induced by the continued application of
effluent which is high in sodium levels (NSW DLG 1998). The application rates are: lime 0.1kg/m?; and
gypsum 0.5kg/m?2.

Stormwater:

The performance of the OSSM treatment system and LAA can be adversely affected if stormwater is allowed
to run onto these areas. Stormwater diversion devices should be designed and constructed to collect, divert
and dissipate collected run-on away from the LAA. The outlet must be stabilised and must discharge water
in a safe location where it will not create an erosion hazard or impact on structures or neighbouring
properties. The structure should be installed by a suitably qualified professional and be compliant with
relevant guidelines and standards.

Similarly, rainwater tank overflow should be directed to a subsurface level spreader downslope of the
proposed LAA.

There are many ways that the Owner can optimise OSSM system performance and minimise the cumulative
impacts of effluent disposal on Site soils within the LAA. The Owner should install water reduction fittings
where possible to reduce potable water usage. It is recommended that the Owner uses ‘septic safe’ products
instead of chemical based products and outlined below.

e Products containing bleaches and disinfectants inhibit biological 0SSM systems by killing bacteria and
other microorganisms that colonise and provide treatment of the wastewater.

e Liquid laundry detergents are preferred to reduce the sodium levels in the wastewater. Soil sodicity
impacts soil structure, permeability and plant growth.

e Products with low phosphorus to ensure the designed OSSM system and LAA can sustainable
assimilate phosphorus to prevent runoff and potential waterway pollution.

e Fats and oils, organic matter and grease should not be disposed of into the wastewater stream. It is
recommended that kitchen waste containing these products be appropriately disposed within the solid
garbage.

e Other chemicals, such as degreasers, cosmetics, lotions, antibiotics, herbicides, petrol, pain, oil etc.,
should never be disposed of to the OSSM system.

Kable Wastewater Consultancy
ABN: 20829419438 15
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Field
Flush
Vahe

Filter

INSET

B2
Direction of Flow

150mm

Gradient of drain
1% to 5%

Max. 2(H):1(V) batter grades

300mm

1500mm

Subsurface Irrigation Area Construction

A
Slope of Land - See Note A
B

600

10000

9
R, - I

bm—————

T I

G J )

This standard design has been based on & generic area of 400 m" for irrigation based on typical conditions. It does not eliminate
the need for a site and soil evaluation to be carmied out or any additional consideration of sife specific issues. It should be used as

a generic guide only.

Design for relatively uniform slope. Additional design work may be required where
slope exceeds 12% or if system is to be installed over undulating ground.

An earth bank diversion drain must be constructed upslope of the area to divert
stormwater run-on if this is appreciable (see Inset B and Standard Drawing No.13A).

Secondary treatment system - the irrigation pump must provide a minimum 20 m
head and a flow rate that matches the design output of the selected dripline. Flow
rate will vary depending on emitter spacing, flow rate and lineal metres of line. A full
hydraulic design must be carried out. Each area should be capable of discharging a
minimum of 80 Limin.

Filtration and flushing mechanism (see Inset A) - a field flush valve must be installed
on the retumn line to facilitate periodic flushing to the treatment tank. An additional
filter flush valve should be installed downstream of the field flush valve. A 100-150
micron eylindrical filter should be installed and cleaned regularly. Where there are
potential problems in returning irrigation field flush back to the treatment tank, a small
(approximately 3 m x 0.6 m) absorption area sited below the effluent irrigation area
can be used to accommodate the flushed effluent.

An automatic, hydraulically operated sequencing valve should be installed to deliver
effluent evenly to the two areas.

Air release valves must be installed at high points in each area. Additional air release
valves may be required in undulating terrain.

Check valves are required for each irrigation field to facilitate periodic flushing.

Distribution manifolds should be 25 mm uPVC or polyethylene pipe buried 300 mm
below the ground surface.

Flushing return manifold should be 25 mm uPVC or polyethylene pipe buried 100-
150 mm below the ground surface within the irrigation area. Outside this area, the
pipe must be buried at a minimum of 300 mm depth.

Pressure compensating (PC) subsurface drip line laterals (typically 16 mm) with
emitters and laterals at approximately 600 mm spacings (maximurn 1,000 mm
spacings) and buried to a depth 100-150 mm. Only subsurface dripline specifically
designed for effluent irrigation must be used.

Figure 3: SSI Standard Drawing as per SCA

Guidelines (2012).
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AFPENDIX 7.2.4 PHYSICAL ANALYSIS TEST RESULTS (cont.)
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APPENDIX7.2.7 CHEMICALANALYSISINTERPRETATION TESTRESULTS (cont.)
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AFPENDIX 7.2.9 EXCHANGEABLE CATION ANATYSIS (cont.)

L1 ¥l 1 ] £ EL] & L0 &g (4] LE BT L e 31! en €51 I¥ T4 i00sEe OSPlF TR 1 e pad
e 60 pu ] 1! ! o e e i ¥ W 6l Bl i 6FL @ D€L ORERER DEF Bk T FRL AU
£vl Il P ¥ an T (] I [1] H FE o wdl Al il 65l 1Y €0 OREEY QRO LF 1 PRI Emu
£68 60 pu 9 ¥ | ] 2 b w Ti ' e £9L i TEE 4 0L EwNER OTF Wk T CRL TmMu
#¥C 01 £ Far ] ¥l T ¥O0 o &E EE 6 W g6 FIT 1T YEC ¥ 010 ME®mES OO GF 1 EFL [mu
9% b LE L% ] | 4 ] & &% 9 [11] * Fb Fi 'a €51 @ tuel EFEDFY OV TI [ L]
Tl o L Ul i1 6 Tl ¥ ¥ 0 L ™w W Th m g "N W [EL 901 HTL M £TL 6%F @ 8% E0Oped O €FL € 101 gou
5 &L a1 & £m £ ¥0 o EE 21 £ ¥o ® gl e L¥ §% T¥ S ECEFY OESF FCL T OLOL DOW
v £n T i1 m £0 LU £0 i T = il wm  ael Tk e T8 I £0 (EfEEe QRS OFL 1 LD Deu
ovE ol pu H §1 L o B . O® ¥ W EIE TH Th L0 B miOF EDOES 0SS B £ EEL EFu
gL RO pu K T 1 ha] FE BT " ET & Tic TL e €0 IV OFC EDIOFY OSIOF  AE T €C1 IFu
mT pu T 4] F ™n T TF " e & iR omr ru LT IY  f0 EDIOER o@em o0 1 ffl ifu
v Ul ¥ n H £ T mo® a1 ® A T4 FA L% B WIDR ELSEEY 0@ek W0l 9l @u
el T pa i on T o T T 2] iT = JI ¥R L] 66 TV 0EdF [EIETY  DRel GO0 Rl WU
oL &0 El T Ll EL i 0@ v & i1 E 9 SEI Y OEL B 0L MEWEY 0meF T E &8 Pu
aw il ¥l i H an & oo B [ | H an w sl ar it (0 A A I 15 T L A
" Ch] pu ] £ i 0 it £1 [ 4| & 6l £F £T ROV w0 IDEmEy ek 0T 1L &6 DU
auL &0 i 0 o ot ¥ £0 Tk oc & ¥ ® TE §EL L8 L901 B 0T EVEFE  OmER 6L T LD MW
til 0 T ] [ % £ a0 LF £ol i Lik] - b 0 OR 0% O 00 EMEDFE 0¥ Bl 1 STE frm
¥ IO s 2T & s & @0 Ok & # ol oW el P B ¥TL B LT MOEE OEER Ll T S TIw
¥y ] £ £ i | ¥ ¥ €0 ¥ E F4 n * el 5] e FEL 1Y TE0  SEER OSETF 9l | S5 W
gt oo [ LU ] n £l T (] 0 D £ £n T goEn C U Y A & Ve BTL €U0 9 BET [DOREY  OER & € ok gdm
aw £ @ o Im a To n £ [ S T R gn % TO O W FE 01 ri L PE 9 TV #I0l MEREy omelk  #8 T ok tdm
LE ol £ ¥T 0% o €0 ] o (] (] mom 11 Z oo0on &£ ERl £T T FSOWF 1T 1Y 0D DSmeY Omed Lo 1 gRr pdm
iv £l pa ¥ ¥0 T n i T w 6T K Tk TL TL g6 ¥ 0D RSEF DFTEF 600 1 WET LYW
i T ol 6T £ T £ ] £ asl oW BT B CTC LT vg OST @ ERl DOEED OO IO £ 161 HFm
¥h L] ol T £ v ¥ 0 & £¥ Lt T ™m T Hi L] 9TL 4 ke I0FBEY DETR 19 ogl pRu
% &0 pu £ & @ OB ¥ I 1T ® Ol LT L9 TY L0l mesE OO 09 © L6l fEwm
Fi ¥l ] & w0 € €l £t £E ki 0% F L L 11 I¥ OI-0 OREES OO &5 1 1S1 1fwm
aw 0 L L o £ ¥ o .4 L1 a in b 4 1 | ¥4 €T O WIOTL [FERER OMETr  br ¢ L wdp
el £D pu © &1 T 0 BE ¥E W £T ® g gL WL 6% HE L6 MFRED OMEl € € Pl Bl
aw 20 pu H o B oo &% L1 W ¥D | £l il 1T TV ROL (ORERER OmEmk TR T ok pdp
o ol pu o 11 ¥ 0 &L T & 0T L fem ¥EOFE Of LY 010 EERED OmEl W L gl mdp
4] €0 P 9 TO £l 9 bl £l FA I | BT W g0 €1 mi OeF LT £ &F LT 6F 12 05¥1  DAsEY O 0l Toop ol
" R pu T o an T (] L] FL BT IT W POl UET & TR PRl ST W COT NEE ¥ PID @O@EY 00 TOL L OF  myl
oF w0 pu - £n @ & g0 @ 3 A -1 zl Fa L1 D8 EC0EL MIEE OELF  TE P Ll wy
¥ ol pu a ] € D 14 FD ® F0 @ TOF Tl rl 0T & KDL DRELEr DI I £ LIl ey
og ol pu o £n g [ g0 W §0 w W ¥l ¥l 61 TV MIEL MIEE OELE 05 © Ll T
ol BT pu £ L] T D 14 11 w e @ n LF LF % IV Cl-D DORESEd  DENEE  &F 0 LI mEy
oTT T o wE T L] &0 T o en % L] a CLUN () WO I L] 6T GEL ®9L 9 E0T (ORGP OEET W6 © 60 ME
P8 SNE wEl W W wEl W wEl VE wE] VE % WFE OVE R ¥il wE| W oy
L [ W N2 W ™ [ k] E W m wm wm w my o= Yppp= wyy ey g EL-T TR LR L]
Ay mape yappaeg e mr (E v b -al welng LT ST L

Kable Wastewater Consultancy

ABN: 20829419438

23

kwc.jasminkable@gmail.com 0430176443



Appendix C
LAA Design

Kable Wastewater Consultancy
ABN: 20829419438
kwc.jasminkable@gmail.com 0430176443

24



"WIB1SAS 10} 8)l| 92IAISS WNWIUIW 3jgeuoseay *(Juswabeuew ualinu 10)) walsAs Jo ay ubisaq - ¢
*(00z ‘D3Q) uonebiu Aq Jusany3 Jo SN :SauUlBPIND eIUBWUOIAUT MSN Y1 Ul 2 3|qeL Ul nAnyIy 1o} sanfea uo paseg ‘siueld Aq ael ayeldn snoydsouyd - €
'(966T) loupies 3 Areas (uonesi|ie|oA pue uoledlunuap) sassadold [10S 01 150 usboliN - 2

*(#00Z ‘D3@) uonebiu Ag BNy Jo aSN :SBUIBPING [eIUSIUOIIAUT AMSN BY) Ul Z' d|geL Ul nAnXIY 10} SanfeA uo paseq ‘siue|d Aq ayes axeidn usBolN - T

$92IN0S B|geld) WOy PBURICO 87 PINOYS Brep 8SmIayl0 ‘ajigssod aisuym pasn ag pinoys erep oyioads ais

Jealk/By|8T'T paqJos aq 0} peol-d
Kep/B3|€00°0 arey uonedyddy d fenuuy paliseq
By (8rTE fuoedes uondios-4 als
W[ 770 Aioeded uondios-4 pauwnssy
/B | pesv0 Aoeded uondios-d painsesiy
A [ogT 0 walsAs ay Jo 3yl 1o} axerdn anneraban d
Kep/B|STE60TO00 aeldn d Airea
B3 (v8°8. WIBISAS 8y Jo a4 3Y) Jano paressuab d
Rep/B3|2€00°0 peo d Aireq
MleeT 97IS V1 PareuilioN
uoire|nNoed PoylsiN Yy paleulwoN T dels
QWI/B[gT Ausuaq@ Ying |10S
wi9'0 gJlos-d Joy yudaq |10s
rewioep|g0 uondios-d pa1oipaid jo abejusdiad
ey/bx| veL'y

Jnsay uondios-d

Bx/Bw |9z _
s|10s Jo uondios-d

Rep/w/Buw |7z
¢ «s .dL oedn doio
Teakrey /6|0

sreak|og LWaISAS Jo 84 ubisag
J/6w|zt UOMeNUadu0)) JUaNHT dL

49
(nsue E\:&mm\s e

fouel l

IMA

aoueeg snioydsoyd

Rep/wbw|ez T2
1Arey 63|09z
Kep/bw|org'g
Aep/Bu| og1'z

NL feidn doid

SS0] |I0S Jaye peo NI Bulurewsy
JII0S 01 SSOT NL

(966T Jaupies
7 Alean)) sassa20.d |10S 0} 1507 abejuadlad

0c'0

reak/Bw| 0o0'zr6's
Aep/6w 008'0T

peoT NL

7/6w uoneNUSUOYD JUBNT NL

(0>

JUBLINU SSB2X8 0} palinbay Jayng wnwiuin
vV Jo} Ainabuo snioydsoyd

V1 woJj odx3 d paroipaid

VvV Wwolj 1odx3 N paroipald

97IS V] paleulloN

(vv1) ealy uoneoljddy
pue pajeulwoN 40} Judwalinbay auoz Jayng JusaInN

M| TL
SIeaA |z
1eakby[ss 0
JeaA/b)|0g0-

AleeT

snioydsoyd

2 ¥0¢

(4334nqg 0132z) ayeldn 1UsIIINN J0) B3y WNWIUIA

Kepm 09¢ MO| Jaremalsepn ubisag

BuoJaN ‘Al [IQWIYM LT BUS

snioydsoyd pue usaBbosiN - seouejeg 1UaLIINN [enuuy

Kable Wastewater Consultancy

ABN: 20829419438

25

kwc.jasminkable@gmail.com 0430176443



Appendix D
Treatment System and LAA General Specifications
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SSI and CSDI General Specifications:

Effluent must be applied evenly across the LAA by dosing one (1) zone of ~133mZ2. However, if CSDI and SSI
is installed, then they would be treated as two separate zones totalling 133m?;

AS/NZS 1547:2012 requires a minimum depth of 600mm of soil to exist from the bottom of the irrigation line
to the limiting layer (bedrock or weathered rock) or water table;

?19-25mm flexible, lilac coloured irrigation pipe with appropriate warning labelling to be used above
ground;

Driplines are to be installed (minimum) 100 - 150mm below the surface of LAA for SSI and under 50mm of
mulch for CSDI;

Lateral pipes should be spaced to provide good and even coverage of the area they service. Generally, they
should be no more than 1m apart, roughly parallel and along the contour as close as possible;

PCSD line specifically designed for effluent irrigation (e.g., Toro Drip-in, Netafim Dripnet PC AS XR or Safe-
T-Flo) shall be installed. 1.6-2.1 litres per hour emitters should be used;

An in-line 120um disc filter may be installed to minimise the amount of solids entering the pipelines and
emitters. This must be removed and cleaned regularly (at least at 3-monthly intervals). Alternately, a flush
main may be installed to periodically clean-out the irrigation lines to provide effective long-term
performance. Either manual or automatic flush valves may be installed, with flush water directed back to the
treatment system;

Higher head, low flow pumps are required to service drip irrigation systems as they typically need an
operating pressure at the emitter of 10-40m (head) to maintain pressure compensation;

Air release valves will be installed at the high points in individual irrigation areas to prevent soil particles
being sucked into the lines at the end of pump cycles as pipelines depressurise;

An ‘as-built’ layout of the OSSM system (treatment and LAA) shall be provided to Council and the system
Owner by the installer upon completion;

Effluent pipe installed beneath a trafficable area (driveway) must be buried at a minimum depth of 500mm
to prevent damage from compaction (AS/NZ53500.2);

No structures should be built or placed within the identified irrigation area;
Vehicles and grazing livestock must be prevented from entering the designated LAA;
The CSDI LAA should be clearly delineated and restricted form public access by landscaping; and

Warning signs should be erected around the LAA boundary of CSDI indicating the use of effluent for irrigation
in compliance with AS1319.

Operation and Maintenance:
Monthly:

cut and remove grass from the EMA to reduce mulching and remove nutrients;

regular inspection of the CSDI LAA to ensure the system is not oversaturating the soil and distributing
effluent evenly.

Quarterly:

have the AWTS serviced by a qualified service agent, including operation of the high-water alarm for AWTS;
check and replace chlorine disinfection tablets;

flush disk filter and irrigation lines.

Annually:

check sludge accumulation levels within the AWTS chambers. Pump-out as needed.
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