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11/04/2025   
 
Address:   7a Paternoster Road, Cockatoo   
Proposal:   Dwelling Extension  
 
To whom it may concern,  

 

We refer to your letter requesting further information under section 54 of the 

Planning and Environment Act, 1987. 

 

We will respond to each item in your letter below. 

 
1. The fees were paid on 10th of December. See attached receipt.  

 

 
 

2. See attached section 50 form.  

3. See attached LCA report.  

4. See new plans attached. 

5. See the updated FSRE plan and associated tree identficiation document.  

It is noted that we do not wish to remove any trees. The cypresses on the 

western boundary and ferns on the eastern side of the existing house are the 

only trees that fall into defendable space clause. These trees are already within 

2m of the boundary or within 10m of the existing house, so the new extension 

does not add any new grounds for removal. It is evident that the proposed 
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1 Introduction 
This Bushfire Management Statement is prepared in accordance with clause 53.02 (Planning for 

Bushfire) outlined in the Cardinia Planning Scheme.  

The proposal is for an extension to a dwelling and this report is a revision of the original report dated 

27 March 2023 due to: 

• A CFA Further Information Letter dated 4 December 2024 

• A revision to the development dimensions based on the CFA recommendations. 

Among other matters, the CFA required ‘A revised response to ….. demonstrate how the proposed 

extension is located to maximise the separation distance between the building and the bushfire hazard’ 
and  ‘the position of the extension to the dwelling is less than 18 metres to the Northeast property 

boundary where forest vegetation is Page 2 of 2’  

The development has been re-design so that the edge of the extension is 19.59m from the northeast 

property boundary, which is an additional setback of 1.59m. It is important to note that options for 

increase setbacks are very limited due to: 

• The existing location and orientation of the dwelling 

• Extension to the south of the dwelling is very limited due to the position of the existing 

garage and the existing asphalt driveway that accommodates multiple vehicles 

associated with the current residents. 

When considering the suitability of this proposal in accordance with clause 53.02 and supporting 

policies, the page 42 of the Technical Guide  Planning Permit Applications - Bushfire Management 

Overlay  should be considered as duplicated below: 

There is an opportunity to create more bushfire resilient communities through the  

replacement and extension to an existing building. These existing buildings may not have 

any or adequate bushfire protection measures. The Bushfire Management Overlay seeks to 

facilitate improvements to these properties through their redevelopment. Most 

applications for replacement or extensions to an existing building can implement the 

applicable approved measures. Where this is not possible, most likely due to the size of the 

lot or environmental constraints, applications should develop a site-specific response to 

the bushfire hazard. 
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Application Summary 

Site Details  

Municipality: Cardinia Shire Council 

Subject Site: 7A Paternoster Road, Cockatoo 

Site Area: 2058 m2 

Zoning: Low Density Residential Zone – Schedule 2 (LDRZ2) 

Overlays: Bushfire Management Overlay (BMO) 

Design and Development Overlay – Schedule 1 (DDO1) 

Vegetation Protection Overlay – Schedule 1 (VPO1) 

Site Dimensions: Approx. 40m x 49m 

Existing Buildings  Existing dwelling, garage and driveway 

Summary of Proposal 

Development Plan: Extension of existing dwelling and decking 

Construction Standard: Bushfire Attack Level of BAL 40  

Defendable Space: To the property boundary (as per Clause 53.02-5 Bushfire Planning) 

Water Supply  A 10,000 litre static water supply tank with fire authority fittings 

Application Requirements 

This application must address objectives outlined in clause 44.06 Bushfire Management Overlay and Clause 53.02 

Planning for Bushfire in a designated settlement area for ‘Pathway 1’ requirements including: 

− A bushfire hazard site assessment including a plan that describes the bushfire hazard within 150 metres of 

the proposed development. The description of the hazard must be prepared in accordance with Sections 

2.2.3 to 2.2.5 of AS3959:2009 Construction of buildings in bushfire prone areas (Standards Australia).  

− A bushfire hazard landscape assessment including a plan that describes the bushfire hazard of the general 

locality more than 150 metres from the site. Photographs or other techniques may be used to assist in 

describing the bushfire hazard. This requirement does not apply to a dwelling that includes all the approved 

measures specified in Clause 53.02-1.  

− A bushfire management statement describing how the proposed development responds to the 

requirements in this clause and Clause 44.06. If the application proposes an alternative measure, the bushfire 

management statement must explain how the alternative measure meets the objective. 
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2 Bushfire Hazard Assessment 
A site investigation was undertaken on 06 March 2023 to determine the vegetation types within 150 

metres of the development site.  Plan 1 of Appendix 1 shows the vegetation types within 150 metres 

of the property boundary.  Classification of vegetation types are consistent with definitions in AS-3959 

Construction of buildings in bushfire prone areas.  

2.1 Assessment area 
The table below provides a summary of hazard vegetation types and slopes within 150 metres from 

the proposed development (the assessment area) and the following page provides descriptions of 

these vegetation types. 

Hazard 

(Refer to 

Plan 1) 

Hazard 1A Hazard B Hazard 2 Hazard 3 

Direction East West Contiguous Southwest 

Vegetation 

Type 

Low Threat   Low Threat   Low Threat   Low Threat   

Modified   Modified   Modified   Modified   

Forest   Forest   Forest   Forest   

Woodland   Woodland   Woodland   Woodland   

Scrub  Scrub  Scrub  Scrub  

Rainforest   Rainforest   Rainforest   Rainforest   

Grassland   Grassland   Grassland   Grassland   

Effective 

Slope  

(under 

classified 

vegetation) 

Upslope/Flat   Upslope/Flat   Upslope/Flat   Upslope/Flat   

Downslope  Downslope  Downslope  Downslope  

>0 to 5 °   >0 to 5 °   >0 to 5 °   >0 to 5 °   

>5 to 10°   >5 to 10°   >5 to 10°   >5 to 10°   

>10° to 15°   >10° to 15°   >10° to 15°   >10° to 15°   

>15 to 20°   >15 to 20°   >15 to 20°   >15 to 20°   

>20°   >20°   >20°   >20°   

Distance to 

threat  

41m 40m 20m 70m 
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2.2 Vegetation Classification 
Vegetation classes occurring within the 150-metre assessment area are described below.  The 

following page provides photos of the vegetation types to accompany these descriptions.  

Forest 

Hazard 1A 

Significant forest vegetation occurs approximately 40 metres to the northeast of the proposed 

extensions to the dwelling.  This vegetation is downhill from the subject site on a significantly steep 

grade from approximately 14-15º.  Forest vegetation within hazard 1a presents with a continuous 

Eucalypt canopy and a dense understorey consisting of tree ferns, ground ferns and other shrubs with 

high fuel loads in an unmanaged condition.  This is the highest bushfire threat hazard to the subject 

site. 

Hazard 1B 

A small patch (approx. 2900m²) of forest vegetation also occurs uphill approximately 40 metres to the 

west of the proposed development site.  This hazard shows a comparable vegetation type, density and 

fuel load to hazard 1a.  While spanning only a relatively small area its situation within modified 

vegetation and proximity to greater areas of forest vegetation identify this patch as significant enough 

to warrant consideration as a substantial hazard. 

Modified 

Hazard 2 

The surrounding developed residential properties and respective dwellings to the northwest and 

southeast (along the ridgeline) tend to display a relatively high vegetation density.  Site observations 

determined this vegetation type to be Modified with some continuous canopy and dense midstorey 

and understorey interspersed with managed areas (ie. Gardens and short-cropped lawns).  Although 

there is significantly reduced fuel loads due to management and built form, the continuity to nearby 

forest vegetation increases the overall fire hazard. 

Grassland 

Hazard 3 

Large areas of pastures and farmland were identified to the southwest of the subject site.  These areas 

of grass, although likely grazed or otherwise managed, must be assumed to be grassland vegetation 

as maintenance or grazing cannot be guaranteed. Managed pasture typically burns at a low intensity, 

however, where undermanaged, a grassfire can travel across a landscape at significant speed. 
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2.3 Photos 

  

Figure 1. View of Hazard 1a to the northeast of Sixth 

Avenue, and Hazard 2 in the foreground 

Figure 2. View of Hazard 1a displaying a dense 

understorey with high fuel loads 

  

Figure 3. Hazard 2 – neighbouring properties show 

dense native and exotic vegetation coverage 

Figure 4. Hazard 1b showing a small patch of forest 

surrounded by modified vegetation 

  

Figure 5. Hazard 3 – extensive grassland to the 

southwest of the subject site 

Figure 6. Hazard 3 – the grassland abutting forest 

vegetation further afield to the southwest 
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3 Bushfire Hazard Landscape Assessment 
The Landscape Hazard Assessment describes potential bushfire risks beyond 150 metres including 

landscape typology, fire history, potential bushfire behaviour and evacuation options. 

Plan 2 shows the broader landscape context including wildfire history, controlled burns and access to 

Neighbourhood Safer Places and emergency services. 

3.1 Fire History  
As shown in Map 2 there have been several fire events within 5km of the subject site since 1939.  The 

1939 Black Friday bushfires, although not directly impacting the property, devastated extensive areas 

of the surrounding landscape and the northern half of Cockatoo.  The property was directly impacted 

by the 1983 Ash Wednesday fires that affected over 1000 hectares of land throughout Cockatoo. 

Multiple prescribed burns have occurred in the Wright Forest Bushland Reserve area to the north of 

the property between 1996 and 2013.  While these burns may have contributed to reducing fuel loads 

and potential fire danger in the area at the time of burning, it is unlikely that these burns will benefit 

the subject site at the present due to the elapsed time since burn and the high likelihood of an increase 

in fuel loads. 

Further prescribed burns have been conducted in the vicinity of Cardinia Reservoir between 2009 and 

2017, likely with a similar outcome as those of the Wright Forest Bushland Reserve. 

3.2 Surrounding Landscape 
Despite areas of township development and large managed pastural lands in Cockatoo, Emerald and 

Avonsleigh, large areas of forest persist throughout the landscape albeit with limited contiguity.  These 

forest areas pose a high fire risk to the subject site, and although in some cases these areas have no 

contiguity to nearby forest there remains a high risk of ember attack to the property. 

The forest vegetation to the northeast and north of the property spans approximately 233 hectares 

with narrow corridors to several other large, forested areas, such as those surrounding Cardinia 

Reservoir approximately 1km to the southwest and throughout undeveloped private properties 

approximately 2km to the northeast. 
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3.3 Access to Refuge and Emergency Services 
There are two Nearby Safer Places (NSPs) within 5km; Worrell Reserve Oval NSP, Emerald (4.4km by 

road) and Mountain Road Reserve NSP, Cockatoo (4.7km by road). 

There are several regional CFA Fire Stations in the area with the nearest being the Cockatoo Fire Station 

CFA (3.2km by road).  Others include Emerald Fire Station CFA (4.5km) and Gembrook Fire Station CFA 

(9.3km). 

This demonstrates that while there are some nearby emergency services in effective range of the 

subject site there is no reasonable guarantee of support from these services.  It is recommended that 

the occupants independently assess their own risk and develop a bushfire protection plan. 

3.4 Landscape Typology 
The Technical Guide to Planning Permit Applications in the Bushfire Management Overlay (DELWP 

2017) outlines 4 Landscape Types ranging from Landscape Type 1 (low risk) to Landscape Type 4 

(extreme) as outlined below.  

Landscape 

Type 

Description 

Type 1 − There is little vegetation beyond 150 metres of the site (except grasslands and low-threat 

vegetation). 

− Extreme bushfire behaviour is not possible. 

− The type and extent of vegetation is unlikely to result in neighbourhood scale destruction 

of property. 

− Immediate access is available to a place that provides shelter from bushfire. 

Type 2 − The type and extent of vegetation located more than 150 metres from the site may result 

in neighbourhood-scale destruction as it interacts with the bushfire hazard on and close 

to a site. 

− Bushfire can only approach from one aspect and the site is located in a suburban, 

township or urban area managed in a minimum fuel condition. 

− Access is readily available to a place that provides shelter from bushfire. This will often 

be the surrounding developed area. 

Type 3 − The type and extent of vegetation located more than 150 metres from the site may result 

in neighbourhood-scale destruction as it interacts with the bushfire hazard on and close 

to a site. 

− Bushfire can approach from more than one aspect. 

− The site is located in an area that is not managed in a minimum fuel condition. 

− Access to an appropriate place that provides shelter from bushfire is not certain. 

Type 4 − The broader landscape presents an extreme risk. 

− Evacuation options are limited or not available. 
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The local landscape character surrounding the proposed development is best described as Landscape 

Type 3.  Fire could approach from more than one direction and may inflict ember attack on the property 

and forest, grasslands and modified conditions within 1km of the site suggests that the development 

may be subject to radiant heat or direct flame contact.  In the event of emergency evacuations, access 

to areas of refuge remain reasonably certain within nearby townships or NSPs.  

In summary, the landscape risks pose some threat to development on the property and an integrated 

plan to mitigate bushfire risks is required including: 

• a suitable standard of construction for dwellings in accordance with Construction of 

buildings in bushfire prone areas (AS-3959), 

• designated defendable space, and 

• water supply . 
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4 Bushfire Management Statement 
This section describes how the proposed development responds to the requirements of Planning for 
Bushfire (Clause 53.02-1). The purpose of Bushfire Protection Objectives for dwellings in existing 

settlements is: 

• To ensure that the development of land prioritises the protection of human life and 

strengthens community resilience to bushfire. 

• To ensure that the location, design and construction of development appropriately 

responds to the bushfire hazard. 

• To ensure development is only permitted where the risk to life, property and community 

infrastructure from bushfire can be reduced to an acceptable level. 

• To specify location, design and construction measures for a single dwelling that reduces 

the bushfire risk to life and property to an acceptable level. 

4.1  Definition of objectives and measures 
Four key provisions are outlined in Clause 53.02 to fulfil the purpose of Planning for Bushfire: 

Objectives. An objective describes the outcome that must be achieved for a completed development. 

Approved measures (AM). An approved measure meets the objective. 

Alternate measures (AltM). An alternative measure may be considered where the responsible 

authority is satisfied that the objective can be met. The responsible authority may consider other 

unspecified alternative measures. 

Decision guidelines. The decision guidelines set out the matters that the responsible authority must 

consider before deciding on an application, including whether any proposed alternative measure is 

appropriate. 

4.2 Bushfire Protection Measures 

Landscape, Siting and Design Objectives 

AM 1.1 The building is required to be located to ensure the site best achieves the following: 

- The maximum separation distance 

between the building and the bushfire 

hazard.  

Response: The block is almost entirely cleared and 

bordered by established residential properties.   

Siting of the extension and new deck is restricted by 

the size of the property, the orientation of the 

existing dwelling and existing driveway and garage. 
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- The building is in close proximity to a 

public road.  

- Access can be provided to the building 

for emergency service vehicles. 

Response: The dwelling is approximately 60 metres 

from public road which allows reasonable 

opportunity for emergency vehicles to defend the 

property  

 
4.3 Defendable Space and Construction Objective 

Requirement  

Approved Measure 1.2: A building provides the defendable space in accordance with Table 1 Columns A, B, 

C, D or E and Table 6 to Clause 53.02-5.  

Adjoining land may be included as defendable space where there is a reasonable assurance that the land will 

remain or continue to be managed in that condition as part of the defendable space.  

Response: The following table shows the Defendable Space requirements from the proposed dwelling 

relative to BAL Construction Standards (based on table 1 of clause 53.02). 

Identified threat Hazard 1a Hazard 1b Hazard 2 Hazard 3 

Direction from dwelling Northeast West Surrounding Southwest 

Vegetation Type  Forest Forest Modified Grassland 

Slope Downslope Flat or Upslope Flat or Upslope Downslope 

Degrees 14° N/A N/A 7-9° 

BAL Options  Required Defendable Space1  

 Defendable Space for BAL 12.5 82m 48m 50m or PB* 25m 

Defendable Space for BAL 19 64mm 35m 50m or PB* 17m 

Defendable Space for BAL 29 49 25m 50m or PB* 11m 

Defendable Space for BAL 40 39m 19m na 8m 

Distance from the building to 

the threat  

41 m 40m 20m 70m 

Proposed Construction Standard  BAL 40  

Proposed Defendable Space  40m or to the property boundary 

 

1 Green = Able to achieve the required defendable space distance from the threat for the relevant BAL rating.  

   Red = Not able to achieve defendable space for the relevant BAL rating 

* PB - to the Property Boundary 
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Although the distance to the building to the north eastern property boundary is limited to 21 metres, 

it is worth noting that forest does not occur for a further 20 metres and the unmade road reserve is 

managed as a firebreak by the Council. It is common for public authorities to manage firebreaks 

between the interface of forested areas and residential lands and this area is no exception as indicated 

in figures 7 and 8. 

  

Figure 7. View of managed firebreak at the edge of 

the northeast property boundary 

Figure 8. View further north of the managed 

firebreak 

BAL recommendation 

The recommended BAL rating for this development is BAL 40 given the current setback of the 

development to Hazard 1A is 41 metres.  

A further response to page 42 of the Technical Guidelines is outlined below. 

- Does the development increase the 

likely intensity of the occupation of the 

land 

Response: The proposed development is not for the 

purpose of increasing the number of residents that will 

occupy the land. Rather, the extension is to provide a 

more practical and liveable space while also increasing 

bushfire resilience through the implementation of BAL 

40 construction. 

- Does the siting of buildings meet AM 

2.2? 

Response: AM 2.2 is met for the purpose of 

emergency access. As stated previously, options for 

increase setbacks from the bushfire hazards are very 

limited due to the existing location and orientation of 

the dwelling and the position of the existing garage 

and asphalt driveway that accommodates multiple 

vehicles associated with the current residents. 
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- Defendable space is provided to 

meet the approved measure, but 

on any aspects where this is not 

possible defendable space is 

provided to the property boundary 

Protection from the northeastern aspect is limited and 

therefore defendable space extends to the property 

boundary. However, the existing firebreak provides 

additional re-assurance that land will be managed in 

accordance with the objectives of defendable space. 

- Area water supply and site access 

arrangements appropriate under 

the approved measures? 

Yes, the addition of 10,000L of water supply with fire 

authority fittings will enhance bushfire resilience of 

the property. The current driveway is suitable as 

emergency access. 

 

Defendable Space Implementation 

Plan 4 of Appendix 1 provides the Bushfire Management Plan that outlines standard vegetation 

management requirements to meet defendable space objectives along with the nominated 

construction standard and objectives for water supply and site access as outlined below.  

Note that the defendable space requirements set out in the Bushfire Management Plan apply to 

existing vegetation and new vegetation.  Any landscaping within the defendable space areas needs to 

comply with these standards. 

4.4 Water Supply (AM 4.1) 

Requirement: 

Buildings are required to be provided with a static water supply for firefighting and    property 

protection purposes as specified in Table 4 to Clause   53.02-3 (duplicated below). 

The water supply may be in the same tank as other water supplies provided that a separate outlet 

is reserved for firefighting. 

 

Lot Size (m2) 
Hydrant 

Available 

Capacity 

(litres) 

Fire Authority Fittings 

and Access Required 

Applicable 

requirements 

Less than 500 Not Applicable 2,500 No  

500 – 1000* Yes 5,000 No  

500 – 1000 No 10,000 Yes  

1001 and above Not Applicable 10,000 Yes  
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Response:  

The site is greater than 1,000m2, therefore a 10,000 litre water tank with fire authority fittings is 

required as a part of the new development.  The Bushfire Management Plan includes a indicative 

location for the water tank, however this location is not definitive so long as fire authority vehicles 

can be stationed within 4 metres of the water supply outlet. 

4.5 Access Requirements 
Vehicle access is required to be designed and constructed as per Table 5 of Clause 53.02-3 as 

duplicated below. 

Column A Column B 

A1 - Length of 

access is less than 

30 metres 

There are no design and construction requirements if   fire authority access to water 

supply is not required under AM 4.1 

A2 - Length of 

access is less than 

30 metres 

Where fire authority access to the water supply is required under AM4.1 fire 

authority vehicles must be able to get within 4 metres of the water supply outlet 

A3 - Length of 

access is greater 

than 30 metres 

The following design and construction requirements   apply: 

− All weather construction 

− A load limit of at least 15 tonnes 

− Provide a minimum trafficable width of 3.5 metres 

− Be clear of encroachments for at least 0.5 metres on each side and at least 4 metres 

vertically 

− Curves must have a minimum inner radius of 10 metres 

− The average grade must be no more than 1 in 7 (14.4%) (8.1°) with a maximum grade 

of no more than 1 in 5 (20%) (11.3°) for no more than 50 metres 

− Dips must have no more than a 1 in 8 (12.5 per cent) (7.1 degrees) entry and exit angle 

A4 - Length of 

access is greater 

than 100 metres 

The following additional design and construction requirements apply:  

A turning area for fire fighting vehicles must be provided close to the building by 

one of the following: 

− A turning circle with a minimum radius of 8 metres 

− A driveway encircling the dwelling 

− The provision of other vehicle turning heads – such as a T or Y head – which meets 

the specification of Austroad Design for an 8.8 metre Service Vehicle 

Response:  

The driveway access to the dwelling extension is 60 metres from Paternoster Road.  Therefore A3 design and 

construction standards are required for emergency vehicle access., i.e. where fire authority access to the water 

supply is required under AM4.1 fire authority vehicles must be able to get within 4 metres of the 

water supply outlet.  
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4.6 Conclusion 
The site is in a relatively high fire risk location due to the steep forested vegetation within 150m, the 

topographical siting of the property, the relative lack of surrounding built form. 

A BAL 40 construction for the additions to the dwelling is considered an appropriate development 

response to the surrounding bushfire risks given the close proximity of forest vegetation within a site 

that has limited availability for effective implementation of defendable space.  A defendable space 

distance to the entire property boundary and construction standards of BAL 40 will meet the objectives 

stated in Clause 53.02 of the planning scheme by providing adequate protection from all hazards 

identified in the site assessment. 

Although the existing buildings and proposed extension may not have ideal bushfire protection 

measures given its location, the proposal creates greater bushfire resilience than the current 

circumstances including: 

• Defendable space applied to the entire property and the adjoining public land providing 

vegetation management as an additional fuel buffer. 

• Construction to BAL 40 for the new elements of the build 

• 10,000 litre Water supply suitable for emergency access. 

 

The Bushfire Management Plan (Appendix 1- Plan 4) is intended to be the formal plan to be endorsed 

as a part of the permit.  The plan includes all anticipated permit conditions in relation to the BAL 

construction standard, defendable space and water supply. 

Hazard identification, defendable space distances and construction requirements have been 

determined in line with AS3959 and Bushfire Planning (Clause 53.02 of the planning scheme).  The 

underlying modelling used to determine the defendable space distances for various construction 

standards are precautionary, however they still have limitations.  Therefore, the recommended BAL 

rating and defendable space distances detailed within this report provide no guarantee of absolute 

protection under a bushfire attack.  Rather, it provides the most appropriate recommendation for 

construction within the subject site.  It is recommended that the occupants independently assess their 

own risk and develop a bushfire protection plan that is not solely reliant on the dwellings resilience to 

a bushfire.   
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Appendix 1 - Plans 1-4 

The following Plans were produced using Quantum GIS (QGIS 3.20) and were developed from various 

datasets including: 

• Aerial photography available through Google Earth (Ausmap) and Nearmap 

• VicPlan layers (Parcel, Roads, Waterways and Local Government Boundaries) 

• Victorian Bushfire Layers (Fire History Layer and Neighbourhood Safer Places Register) 

• Development Drawings provided by DS Building Design 

• GPS based data collected in the field 
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Plan 4. Bushfire Management Plan 
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Attachment 1 – Site Plans 
Provided on the overleaf 
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(iii) 
 

EXECUTIVE SUMMARY 
 
 

The proposed development at 7A Paternoster Road, Cockatoo VIC is suitable for sustainable on-
site effluent disposal. 
 
The site of 2074m2 is located in the Low Density Residential Zone and is not in a Special Water 
Supply Catchment. 
 
The site is not sewered. It is proposed to extend the existing 2-bedroom house to a 3-bedroom 
residence. The existing residence is served by a septic tank (with the capacity of 3200 litres) and 
0.60m wide absorption trenches. 
 
Our field testing which included soil profile logging and sampling, laboratory testing and 
subsequent reporting including water and nutrient balance modelling has revealed that on-site 
effluent disposal is rational and sustainable. 
 
The assessment has been made in the context of prioritising public and environmental health with 
a design compromise between rational wastewater reuse and sustainable wastewater disposal. 
 
Effluent shall be treated (via the existing septic tank) to at least the septic standard and distributed 
by the existing and newly added absorption trenches utilising the processes of evapotranspiration 
and deep seepage. 
 
The trench lengths have been determined from the EPA Victoria - Guideline for onsite wastewater 
management (May 2024) Tables 4-8 and 4-9 and AS/NZS 1547:2012, Appendix L. and satisfies 
the requirements of SEPPs (Waters of Victoria) in that the effluent disposal system cannot have 
any detrimental impact on the beneficial use of surface waters or groundwater. 
 
For the proposed development the available area is not limiting and continuous or long-term 
increases in effluent volume above 600 litres/day (3-bedroom residence) are possible. 
 
With regard to density of development and cumulative risk the assessment has considered risk 
associated with subsurface flows and surface flows.  
 
In regard to subsurface flows, it is clear that provided the on-site system is adequately designed, 
constructed, operated and maintained the risk to surface and ground waters is negligible. Once 
the effluent is placed underground, the extraordinary long travel times via ground water to surface 
waters ensures adequate nutrient attenuation.  
 
In regard to surface flows, it is clear that provided the on-site system is adequately designed, 
constructed, operated and maintained, the risk to surface and ground waters is no greater than 
for a sewered development.  
 
Proposed use requires a primary treatment system (the existing septic tank) and the existing and 
newly added absorption trenches.  
 
The LCA recommends a conservative, scientifically based, well founded wastewater 
management system with inherent multiple barriers of safety.  
 
Cumulative risk from the development is extremely low. The risk of serious or irreversible damage 
is extremely low.  
 
All requirements of SEPP (Waters of Victoria) have been met.  
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1.3. CAPABILITY ASSESSMENT 
 
We have used the attributes determined by the investigation to define one (1) land-soil unit, as follows:- 
 
1.3.1. Land-Soil Unit A.  
 
This land-soil unit consists of steeply sloping terrain, as shown in Figure 1.  
 
The salient land-soil attributes and constraints are summarised in Appendix C. 
 
1.3.1.1. Climate.  
 
The general area receives a mean annual rainfall of 1009mm and a mean annual evaporation of 1197mm. 
Mean evaporation exceeds the mean rainfall in October through April. 
 
1.3.1.2. Slope and Aspect.  
 
The natural ground surface over the existing and proposed land application area slopes to the northeast 
between 15.5-17%, generally, as shown in Figure 1. 
 
The unit is somewhat protected from the prevailing winds and is subject to partial shade from nearby trees.   
 
1.3.1.3. Vegetation and Land Use.  
 
The unit is vegetated with dense pasture grasses as shown in Figure 1. The land is currently used as an 
effluent field. 
 
The land application area has been designed for pasture grass (rye/clover equivalent).  
 
1.3.1.4. Slope Stability.  
 
For the encountered subsurface conditions, slope degree and geometry and for the proposed range of 
hydraulic loadings, the stability of the ground slopes within the disposal areas are unlikely to be compromised. 
 
1.3.1.5. Subsurface Profile.  
 
The following interpretation of the general subsurface profile assumes conditions similar to those encountered 
in the boreholes are typical of the investigation area. 
 
Note: If subsurface conditions substantially different from those encountered in the investigation are 
encountered during soil renovation works, all work should cease, and this office notified immediately. 
 
The unit is underlain by alluvial materials of Late Devonian Age. 
 
The general subsurface profile consists of: 
 
• A topsoil (A-horizon) layer of dark brown, wet, medium-dense loam, with a soil reaction trend of 6.1pH and 

electrical conductivity (ECSE) of 0.10dS/m, containing a root zone, to a depth of 0.13m, overlying,  
 
• An alluvial soil (B1-horizon) layer of red-brown, moist, silty light clay of low plasticity, with a soil reaction 

trend of 5.2pH, electrical conductivity (ECSE) of 0.09dS/m and a free swella of 20%, to a depth of 0.75m, 
overlying,  

 
• An alluvial soil (B2-horizon) layer of red-brown, moist, silty light clay of low plasticity, with a soil reaction 

trend of 5.4pH, electrical conductivity (ECSE) of 0.09dS/m and a free swell of 20%, to a depth of 1.00m, 
overlying,  

 
• An alluvial soil (BC-horizon) layer of brown with red, moist, silty light clay of low plasticity, with a soil reaction 

trend of 5.3pH, electrical conductivity (ECSE) of 0.09dS/m and a free swell of 10%, to a depth of at least 
1.65m. 

 

 
a After Holtz (measures swell potential of fraction passing 450 micron sieve) 
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Soil test results, soil profile photographs and logs of boreholes are summarised in Appendix A. For location of 
boreholes refer Drawing 2. 
 
1.3.1.6. Soil Permeability.  
 
The in-situ permeability tests were attempted on 1st of February, 2025.  
 
The occurrence of transient and seasonally occurring free water in the subsoil materials prevented the 
acquisition of sufficient hydraulic data for determination of the geometric mean of saturated hydraulic 
conductivity. 
 
Note: The relatively high soil moisture content at the time of testing was due to seepage from the topsoil into 
the test holes and high moisture content from recent rainfalls. This transient high soil moisture impacts on the 
test method only and does not reflect in any way on the suitability of the site for the sustainable onsite 
attenuation of waste water – see AS/NZS 1547:2012, Appendix G. 
 
A conservative estimate of permeability has been deduced as follows (from soil texture, structure and swell 
potential tests):- 
 
Profile analysis in accordance with AS/NZS 1547:2012 and our laboratory determined dispersion and swell 
potential shows the alluvial soils to be strongly structured, non-dispersive silty light clays (Type 5a soils) with 
saturated hydraulic conductivity between 0.12m/day and 0.5m/day. 
 
For the limiting silty light clay soils and after allowing for renovation to maintain stable colloids, we have adopted 
an estimated saturated hydraulic conductivity of 0.11m/day. 
 
The alluvial clay soils will control effluent seepage rates with respect to determining the required disposal area 
and to restrict surface rain flows to episodic events. 
 
1.3.1.7. Basement Rock Permeability.  
 
From the literature and from examination of rock profiles and rock mass defect character in the vicinity, the 
hydraulic conductivity of the basement rocks would be in excess of 0.05m/day (adopt 1m/day for buffer design). 
 
1.3.1.8. Colloid Stability.  
 
The results of the Emerson Crumb and Dispersion Index Tests indicate that the alluvial materials are non-
dispersive. The alluvial clay soils have Emerson Classes of 8 and 4,5,6 and Dispersion Index of 0. 
 
Sodicity has been assessed by inspection of the ground surface for salt tolerant and/or salt affected vegetation, 
the electrical conductivity has been determined for the A and B horizons using a 1:5 soil/water extract and 
converted to EC (saturation extract), and also soil reaction trend and shrink-swell potential has been 
determined. 
 
The determined electrical conductivity (ECSE) was 0.09dS/m and 0.10dS/m for all materials, soil reaction trend 
ranged from 5.2pH to 6.1pH and free swell potential was 10% and 20%. 
 
We recommend amelioration in the form of gypsum application to maintain stable peds under saline disposal. 
 
1.3.1.9. AS1547:2012 Soil Classification.  
 
In accordance with AS/NZS1547:2012 the alluvial materials can be classified as Type 5a soils (strongly 
structured, non-dispersive silty light clays). 
 
1.3.1.10. Surface Drainage.  
 
The proposed effluent area slopes to the northeast and drains to the nearest watercourse located at least 
760m distant (measured normal to contours). 
 
1.3.1.11. Groundwater.  
 
No seepage was encountered in any of the boreholes. Subsurface flow direction will generally reflect natural 
surface flow direction (i.e. a northeastearly direction). 
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There are no groundwater bores within a significant distance of the site (within 100m distance).  
 
The Visualising Victoria’s Groundwater database indicates that there is no groundwater within 50 metres of 
the surface. 
 
The groundwater is of high yield and good quality (less than 500mg/litre TDS) with beneficial use including 
domestic. 
 
1.3.1.12. Nutrient Attenuation.  
 
Clayey soils (as found on this site) can fix large amounts of phosphorous. Phosphate-rich effluent seeping 
through these soils will lose most of the phosphorous within a few metres. 
 
The limiting nutrient for this site is nitrogen. No phosphorous balance is required. 
 
Several processes affect nitrogen levels within soil after disposal. Alternate periods of wetting and drying with 
the presence of organic matter promote reduction to nitrogen gas (denitrification). Plant roots absorb nitrates 
at varying rates depending on the plant species, however nitrate is highly mobile, readily leached, and can 
enter groundwater via deep seepage and surface waters via overland flow and near-surface lateral flow. 
 
Assuming 30mg/litre N in the effluent (general case) and 20mg/litre P, a denitrification rate of 20%, with N 
uptake of 220 kg/ha/year for an appropriate grass cover equivalent to a rye/clover mix, a conservative estimate 
can be made of the nitrogen content in the deep seepage and lateral flow. 
 
For the general case, and without taking into account further expected denitrification below the root zone and 
in the groundwater (reported to be in the vicinity of 80%), denitrification in the lateral flow (external to the 
trenches) and plant uptake in the lateral flow, the effluent loading rate should not exceed 8mm/day. 
 
On-site effluent disposal systems designed, constructed, operated and maintained in accordance with the 
following recommendations cannot adversely impact on the beneficial use of surface waters and groundwater 
in the area. 
 
1.4. RISK MANAGEMENT & MITIGATION 
 
SEPP (Waters of Victoria) requires that the proposal be assessed on a risk-weighted basis and that cumulative 
effects be considered.  
 
A multiple barrier approach is used in assessing this development, with components listed below: 
 
1.4.1. Water Usage.  
 
Current best practice allows for a (continuous) daily effluent flow of 600 litres/day (3-bedroom residence) as 
per EPA Victoria - Guideline for onsite wastewater management (May 2024) Table 4-1.  
 
The design flow is unlikely to be continuous and (at least) standard water reduction fixtures are a mandatory 
requirement under local building codes.  
 
1.4.2. Primary Treatment.  
 
The LCA recommends a primary treatment system (the existing septic tank) and the existing and newly added 
absorption trenches.  
 
1.4.3. Block Size.  
 
Many under-performing effluent fields are placed on blocks where area is limited. Limited area can lead to 
inadequately sized or inappropriately placed effluent fields and a lack of options should the daily effluent 
volumes increase. 
 
In the subject site, size is not a constraining factor for a 3-bedroom residence. 
 
 
 
 



Land Capability Assessment 

 

 

5 

 

1.4.4. Management Plan.  
 
Historically, inadequate maintenance has played a major part in the failure of onsite effluent disposal systems. 
There is a management plan within the LCA (see Appendix D). This plan gives guidance on the implementation 
of mandatory operation, maintenance and inspection procedures. 
 
1.4.5. Sizing of Treatment System.  
 
The existing septic tank with the capacity of 3200 litres is suitable for the proposed 3-bedroom residence. 
 
1.4.6. Load Balancing.  
 
Load balancing capacity (temporary storage) is achieved within the trench system. 
 
1.4.7. Oversized Effluent Area.  
 
Design effluent area is based on conservative estimates of renovation and complete attenuation of nitrogen.  
 
1.4.8. Reserve Area.  
 
There is sufficient area available for a reserve area and/or expansion of the area should design flow increase. 
The reserve area is a spare effluent field, which is left undeveloped, but can be commissioned in the case of 
increase in daily effluent production due to contingencies through the chain of ownership or should the effluent 
field fail. 
  
1.4.9. Buffer Distances.  
 
Buffer distances are set out in the EPA Victoria - Guideline for onsite wastewater management (May 2024) 
Table 4-10 to allow for attenuation of pathogens and nutrients, should an effluent surcharge occur, either 
overland or subsurface.  
 
The effluent area is located at least 760m from surface waters. 
 
The time taken for groundwater to reach the nearest surface waters can be estimated by using the Darcy 
equation (which states that velocity is the product of the hydraulic conductivity and the hydraulic gradient). 
From the literature, the regional gradient is about 0.004. 
 
Flow times can be estimated for groundwater to flow the 760m (minimum) to the nearest surface waters at this 
site. 
 
For a conservative basement hydraulic conductivity of 1m/dayb with a hydraulic gradient of 0.004, the time 
taken for groundwater to flow a distance of 760m is more than 520 years. 
 
1.4.10. System Failure.  
 
A properly designed and constructed onsite effluent system consisting of the septic tank and trenches can 
suffer degrees of failure. 
 
Failure can take the form of mechanical (plant), accidental (toilet blockages, damaged trench lines, high BOD 
influent), operational (overloading) and maintenance (failure to check filters, failure to participate in 
maintenance programme). 
 
1.4.10.1. Mechanical Breakdown.  
 
This system is designed to use gravity. There are no mechanical components that can fail. 
 
1.4.10.2. Accidents.  
 
Toilet blockages and accidentally damaged trenches could allow localised surface surcharge of treated 
effluent. This is why minimum buffers to surface waters have been maintained.  

 
b This is a conservatively high figure to demonstrate maximum possible flow rates. A conservatively low figure was used for calculation 
of effluent application rates (see recommendations) to demonstrate disposal sustainability. 
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1.4.10.3. Operational Breakdown.  
 
Operational failures including transient hydraulic overloading are accommodated by the load balancing facility, 
as described in Section 1.4.6, above. 
 
1.4.10.4. Maintenance Breakdown.  
 
Maintenance breakdowns such as failure to maintain the “fencing”, trench profile and vegetation can cause 
malfunction. 
 
It is important that a suitable inspection, maintenance and pump-out regime is adhered to. 
 
1.4.11. Risk Summary.  
 
With regard to density of development and cumulative risk the assessment has considered risk associated 
with subsurface flows and surface flows.  
 
In regard to subsurface flows, it is clear that provided the on-site system is adequately designed, constructed, 
operated and maintained (see items 1.4.1 through 1.4.10.4), the risk to surface and ground waters is negligible. 
Once the effluent is placed underground, the extraordinary long travel times via ground water to surface waters 
ensures adequate nutrient attenuation.  

 
In regard to surface flows, it is clear that provided the on-site system is adequately designed, constructed, 
operated and maintained (see items 1.4.1 through 1.4.10.4), the risk to surface and ground waters is no greater 
than for a sewered development. Indeed, it could be considered that the risk is less than for a sewered 
development because there can be no mains failure (because there is no mains).  
 
The LCA recommends a conservative, scientifically based, well founded wastewater management system with 
inherent multiple barriers of safety.  
 
Cumulative risk from the development is extremely low. The risk of serious or irreversible damage is extremely 
low. 
 
All requirements of SEPP (Waters of Victoria) have been met. 



 

 
 

Figure 1:. Land-soil unit A (existing and proposed effluent area) viewed from southeast to northwest. 
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2. SECTION 2. RECOMMENDATIONS 
 
2.1. APPLICATION 
 
The following recommendations are based on the results of our assessment, and are made in accordance with 
SEPPs (Waters of Victoria), the EPA Victoria - Guideline for onsite wastewater management (May 2024), EPA 
Victoria - Guideline for onsite wastewater effluent dispersal and recycling systems (May 2024), AS 1726, and 
AS/NZS 1547:2012.  
 
They are based on the estimated hydraulic conductivity of the limiting clay materials and are designed to 
demonstrate the viability of on-site effluent disposal for a 3-bedroom residence and a daily effluent production 
of up to 600 litres/day and are considered to be conservative.  
 

2.2. ABSORPTION 
 
2.2.1. Disposal Strategy.  
 
Considering the prevailing surficial and subsurface conditions including soil profile thickness and slope and on 
condition that adequate site drainage is provided (as described in Section 2.4, below), absorption systems are 
appropriate for effluent disposal for land-soil unit A. 
 
2.2.2. Effluent.  
 
Effluent will be generated from a 3-bedroom residence and will include black and grey water (all wastes). 
 
2.2.2.1. Effluent Quality.  
 
Effluent shall be treated to a standard (via the existing septic tank) that meets or exceeds the water quality 
requirements of the septic standard. 
 
2.2.2.2. Effluent Quantity.  
 
The daily effluent volume of 600 litres has been calculated from EPA Victoria - Guideline for onsite wastewater 
management (May 2024), Table 4-1 and assumes a 3-bedroom residence with mains water (equivalent) and 
WELS-rated water-reduction fixtures and fittings – minimum 4 Stars for dual-flush toilets, shower-flow 
restrictors, aerator taps, flow/pressure control valves and minimum 3 Stars for all appliances.  
 
2.2.3. Trench Bottom Area and Trench Length.  
 
Trench bottom areas have been determined from the EPA Victoria - Guideline for onsite wastewater 
management (May 2024) Tables 4-8 and 4-9 and AS/NZS 1547:2012, Appendix L. 
 
The new trenches are to be designed and constructed in accordance with AS/NZS 1547:2012, Appendix L. 
Critical dimensions include a width of 1.0m and a pond depth of 0.25m.  
 
2.2.3.1. Hydraulic Loading.  
 
To satisfy the requirement for no surface discharge in the mean wet year, a wetted area (trench basal area) of 
75m2 is required (DLR of 8mm/day).  
 
2.2.3.2. Nutrient Loading.  
 
The requirements of SEPPs (Waters of Victoria) would be satisfied with a wetted area, as given above. 
 
2.2.3.3. Design Loading.  
 
To satisfy the requirement for no surface discharge in the mean wet year and on-site attenuation of nutrients, 
the effluent should be applied to a trench basal area of 75m2. The new trenches shall be placed coincident 
with contours and shall not exceed 20m in length and are to be spaced 2m apart, as required. The existing 
0.60m wide trenches shall be widened to the width of 1.00m (except near the tree where the current width 
should be kept) and the new trenches should be constructed @ 1.00m wide. For existing and newly added 
trench design see Drawing 2. 
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In case of an increase in effluent production through the chain of ownership, there is sufficient area available 
for duplicating/extending the absorption trenches. 
 
2.2.4. Inspections.  
 
We recommend that the mandatory inspection and reporting as described in the EPA Victoria - Guideline for 
onsite wastewater management (May 2024) Section 6, include an annual (post spring and post episodic event) 
report on the functioning and integrity of the distribution system and on the functioning and integrity of the cut-
off drains, outfall areas and soil media. 
 
2.2.5. Soil Renovation.  
 
To improve soil structure and to maintain stable peds receiving saline effluent, soil renovation in the form of 
gypsum application is required. 
 
Gypsum shall be broadcast over the soil surface at the rate of 0.5kg/m2. 
 
Gypsum requirement assumes the gypsum contains 19% Calcium and 15% Sulphur. Gypsum is to be fine 
ground “Grade 1” agricultural quality and shall be reapplied every 5 years at the rate of 0.5kg/m2. 
 
2.3. RESERVE AREA 
 
The expected design life of fifteen years may vary due to construction and maintenance vagaries and possible 
effluent volume increases through the chain of ownership. 
 
There is sufficient available area for extension/duplication of the effluent area. 
 

2.4. SITE DRAINAGE. 
 
Our recommendations for on-site effluent disposal have allowed for incident rainfall only (not surface flow or 
lateral subsurface flow) and are conditional on the installation of a cut-off drain, which shall be placed upslope 
of the disposal area.  
 
Care shall be taken to ensure that the intercepted and diverted surface waters are discharged well away and 
down slope of the disposal field.  
 
Locations of the cut-off drains and a drain detail are shown in Drawings 2 and MP1. 
 
The owner shall also ensure that any upslope site works do not divert and/or concentrate surface water flows 
onto the disposal area. 
 

2.5. BUFFER DISTANCES 
 
Potential surface (rain water) flows from the effluent area would be restricted to episodic events. 
 
The estimated hydraulic properties of the upper soil materials and hydraulic gradient have been used to 
evaluate (via Darcy’s Law) the buffer distances with respect to subsurface flows. 
 
Our risk analysis and evaluation has shown that the default setback distances given in EPA Victoria - Guideline 
for onsite wastewater management (May 2024), Table 4-10 are conservative and can be applied without 
amendment. 
 
For a building located downslope of an effluent field, your engineer shall evaluate the integrity of building 
foundations with respect to the assigned buffer distance. 
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SOIL PERMEABILITY 
 

 
The occurrence of transient and seasonally occurring free water in the subsoil materials prevented the 
acquisition of sufficient hydraulic data for determination of the geometric mean of saturated hydraulic 
conductivity. 
 
Note: The relatively high soil moisture content at the time of testing was due to seepage from the topsoil into 
the test holes and high moisture content from recent rainfalls. This transient high soil moisture impacts on the 
test method only and does not reflect in any way on the suitability of the site for the sustainable onsite 
attenuation of waste water – see AS/NZS 1547:2012, Appendix G. 
 
A conservative estimate of permeability has been deduced as follows (from soil texture, structure and swell 
potential tests):- 
 
Profile analysis in accordance with AS/NZS 1547:2012 and our laboratory-determined dispersion and swell 
potential shows the alluvial soils to be strongly structured, non-dispersive, low-swelling silty light clays (i.e. 
Type 5a soils) with saturated hydraulic conductivity of 0.12-0.5m/day. 
 
The limiting stongly structured silty light clay soils require amelioration in the form of gypsum application at the 
rate of 0.5kg/m2. For soil renovation see Section 4.3.3. 
 
The application of gypsum creates water-stable peds (by replacing Sodium and Magnesium ions with Calcium 
ions) with a consequent higher hydraulic conductivity controlled by macro pores. 
 
Peak deep seepage is conservatively estimated at 9mm/day. Average daily deep seepage rate is 1.2mm. 
 
 
 
 
 
 
 
 
 
 
 
 



  

SOIL TEST RESULTS 
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BH: 1

horizon (cm) pH EC1:5 ECSE
disp 10 

min
disp 2 
hours

disp 
total

Emers 2 
hours

Emers 
20 hours

free swell % texture

0-13 6.1 0.01 0.10 0 0 0 8 8 loam

13-75 5.2 0.01 0.09 0 0 0 4,5,6 4,5,6 20 silty light clay

75-100 5.4 0.01 0.09 0 0 0 4,5,6 4,5,6 20 silty light clay

100-165 5.3 0.01 0.09 0 0 0 8 8 10 silty light clay

Project:  Cockatoo Date of sampling: 01/02/25 Date of Lab test:

BH: 2

horizon (cm) pH EC1:5 ECSE
disp 10 

min
disp 2 
hours

disp 
total

Emers 2 
hours

Emers 
20 hours

free swell % texture

0-10 0 0 0 8 8 loam

10-60 0 0 0 4,5,6 4,5,6 silty light clay

60-100 0 0 0 4,5,6 4,5,6 silty light clay

100-145 0 0 0 8 8 silty light clay

Project:  Cockatoo Date of sampling: 01/02/25 Date of Lab test:
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SOIL PROFILE PHOTOGRAPHS 
 
 

 
 

BOREHOLE 1 
 
 

 
 

BOREHOLE 2 
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LOGS OF BOREHOLES 
 

 
 
For locations of boreholes refer Drawing 2. 
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WATER AND NUTRIENT BALANCE 
 

 
 
 
 

 
RAINFALL DATA 

 
 

 
 

 
 

 

Land Capability Assessment              Spreadsheet used with permission LCA14022025

WATER BALANCE (Absorption): With storage depth less than 250mm.
Rainfall Station: Beaconsfield Upper / Evaporation Station: Scoresby Research Inst.
Location: Cockatoo
Date: February, 2025
Client: Adam Nicholas
ITEM UNIT # JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
Evaporation (Mean) mm A 174 154 124 81 53 39 43 59 78 105 132 155 1197
Rainfall (mean) mm B1 67 61 70 81 89 89 88 97 98 98 92 80 1008.5
Effective rainfall mm B2 53 56 56 65 71 71 70 78 78 79 73 64 814
Peak Seepage Loss1 mm B3 279 252 279 270 279 270 279 279 270 279 270 279 3285
Evapotranspiration(IXA) mm C1 78 69 56 36 21 16 17 24 35 47 59 70 529
Waste Loading(C1+B3-B2) mm C2 304 265 279 242 229 215 226 225 227 248 256 285 3000
Net evaporation from lagoons L D 0 0 0 0 0 0 0 0 0 0 0 0 0
(10(0.8A-B1xlagoon area(ha)))
Volume of Wastew ater L E 18600 16800 18600 18000 18600 18000 18600 18600 18000 18600 18000 18600 219000
Total Irrigation Water(E-D)/G mm F 248 224 248 240 248 240 248 248 240 248 240 248 2920
Wetted Area(E/C2) m2 G 61 63 67 74 81 84 82 83 79 75 70 65 75
Storage mm H -56 -41 -31 -2 19 25 22 23 13 0 -16 -37
Increase in depth of stored eff luent(H/0.7) mm K -186 -137 -102 -6 64 84 73 77 43 0 -53 -123
Depth of eff luent for month mm L 0 0 0 0 0 64 84 73 77 43 0 0
Increase in depth of eff luent mm M -186 -137 -102 -6 64 148 157 151 120 43 -53 -123
Computed depth of eff luent mm N 0 0 0 0 64 213 241 224 197 86 0 0
Actual seepage loss: mm SL 22 28 25 35 40 41 39 47 48 48 43 33 449
Direct Crop Coeff icient I 0.45 0.45 0.45 0.45 0.4 0.4 0.4 0.4 0.45 0.45 0.45 0.45 Shade:

1. Seepage loss equals deep seepage plus lateral f low , equals DLR of 9mm/day
Rainfall retention: 80 % J       CROP FACTOR:
Lagoon Area: 0 ha O 0.7 0.7 0.7 0.6 0.5 0.45 0.4 0.45 0.55 0.65 0.7 0.7 Pasture:
Wastew ater(daily): 600 L P 0.45 0.45 0.45 0.45 0.4 0.4 0.4 0.4 0.45 0.45 0.45 0.45 Shade:
Peak deep seepage: 9 mm Y 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 Fescue:
Wetted Area: 75  m2 Z 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 Buffalo:
Length (1m w ide) trench: 75 m NE
Average daily seepage loss: 1.2 mm X
Design Loading Rate: 8.0 mm R



  

APPENDIX C 
 

LAND CAPABILITY ASSESSMENT TABLE 
(Non-Potable Water Supply Catchments) 

 
LAND LAND CAPABILITY RISK RATING AMELIORATIVE MEASURES 

FEATURE LOW MEDIUM HIGH LIMITING & RISK REDUCTION 

Available land for LAA 
Exceeds LAA and 

duplicate LAA 
requirements 

Meets LAA and 
duplicate LAA 
requirements 

Meets LAA and 
partial duplicate 

LAA requirements 

Insufficient LAA 
area Non-limiting for trenches & beds: Full reserve area available. 

 

Aspect North, north-east 
and north-west 

East, west, south-
east, south-west 

South South, full shade Northeastern aspect. 

Exposure 
Full sun and/or high 

wind or minimal 
shading 

Dappled light 
(partial shade) 

Limited light, little 
wind to heavily 
shaded all day 

Perpetual shade 
Partial shade from nearby trees. 

Slope Form 
Convex or 

divergent side 
slopes 

Straight sided 
slopes 

Concave or 
convergent side 

slopes 

Locally depressed 
Free draining. 

Slope gradient:      
Trenches and beds <5% 5% to 10% 10% to 20% >20% 15.5%-17%: High risk factor for trenches. 

Site drainage: 
runoff/run-on 

LAA backs onto 
crest or ridge 

Moderate likelihood High likelihood Cut-off drain not 
possible Unremarkable. Cut-off drain required upslope. 

Landslip1 Potential Potential Potential Existing Unremarkable. 

Erosion potential Low Moderate High No practical 
amelioration 

All runoff to be dispersed without concentrating flows. LAA stabilised with 
gypsum. 

Flood/inundation Never  <1%AEP >5% AEP Unremarkable. 

Distance to surface 
waters (m) 

Buffer distance 
complies with 

Guideline 
requirements 

 Buffer distance 
does not comply 
with Guideline 
requirements 

Reduce buffer 
distance not 
acceptable 760 metres to watercourse. 

Distance to groundwater 
bores (m) 

No bores on site or 
within a significant 

distance 

Buffer distances 
comply with 
Guideline 

Buffer distances do 
not comply with 

Guideline 

No suitable 
treatment method  No bores within a significant distance (100m). 

Vegetation Plentiful/healthy 
vegetation 

Moderate 
vegetation 

Sparse or no 
vegetation 

Propagation not 
possible Existing vegetation is suitable. 

Depth to water table 
(potentiometric) 

(m) 
>2 2 to 1.5 <1.5 Surface Water table deeper than 50m. 

Depth to water table 
(seasonal perched) 

(m) 
>1.5 <0.5 0.5 to 1.5 Surface Perching unlikely. 

Rainfall 
(Mean) 2 (mm) <500 500-750 750-1500 >1500 1009mm. Non-limiting for trenches and beds. 

 
Pan evaporation (mean) 

(mm) >1250 1000 to 1250 750 to 1000 <750 1197mm. Non-limiting for trenches and beds. 
 

SOIL PROFILE 
CHARACTERISTICS 

Structure High or moderately 
structured 

Weakly structured Structureless, 
massive or hardpan 

 Maintain structure by gypsum application. 

Fill materials 
Nil or mapped good 

quality topsoil 
Mapped variable 
depth and quality 

materials 

Variable quality 
and/or uncontrolled 

filling 

Uncontrolled poor 
quality/unsuitable 

filling 
No fill present. 

Thickness: (m)      
Trenches and beds >1.4  <1.4 <1.2 Non-limiting for trenches and beds. 

Permeability3 
(limiting horizon) (m/day) 

0.15-0.3 0.03-0.15 
0.3-0.6 

0.01-0.03 
0.6-3.0 

>3.0 
<0.03 

Non-limiting for trenches. 
 

Permeability4 
(buffer evaluation) 

(m/day) 

<0.3 0.3-3 
 

3 to 5 >5.0 
 Evaluate flow times via Darcy’s Law 

(assume 1m/day for alluvial materials). 

Stoniness (%) <10 10 to 20 >20  Unremarkable. 

Emerson number 4, 5, 6, 8 7 2, 3 1 
Non-dispersive topsoil, non-dispersive subsoil. 

Apply gypsum (at the rate of 0.5kg/m2) to improve ksat and to maintain 
stable peds. 

Dispersion Index 0 1-8 8-15 >15 
Non-dispersive topsoil, non-dispersive subsoil. 

Apply gypsum (at the rate of 0.5kg/m2) to improve ksat and to maintain 
stable peds. 

Reaction trend (pH) 5.5 to 8 4.5 to 5.5 <4.5>8  6.1pH in topsoil. Ideal range for grasses. 
E.C. (dS/m) <0.8 0.8 to 2 >2 >2.0 Non-restrictive. 

Sodicity (ESP) (%) <6 6 to 8 >8 >14 Non-sodic (Inferred from Dispersion Index, Emerson and Free swell). 
Free swell (%) <30 30-80 80-120 >120 10%-20%. Low-swelling clay fraction. 

 
There are high-risk factors for primary effluent trench systems (slope, rainfall).  
 
Evaluation of buffer distances via Darcy’s Law shows EPA default buffer distances to be adequate. 
 
Hence, in terms of the design engineering and management inputs required for sustainable on-site effluent disposal are 
rational and easily achieved without significant impost on the landowner. 

 
1 Landslip assessment based on proposed hydraulic loading, slope, profile characteristics and past and present land use. 
2 Mean monthly rainfalls used in water balance analyses. 
3 Saturated hydraulic conductivity from in-situ testing and laboratory tests. 
4 Saturated hydraulic conductivity estimated from AS/NZS1547:2012 and data base.  
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Land Capability Assessment 

 

  

 

3. THE ONSITE EFFLUENT SYSTEM 
 
The onsite effluent system consists of the influent (black and greywater from a 3-bedroom residence), the 
existing septic tank, distribution pipes, the existing and newly added absorption trenches, prescribed 
vegetation, associated infrastructure (cut-off drains, outfall areas, fencing), a service and maintenance 
programme and on-going management. 
 
4. MANAGEMENT 
 
The owner is required to understand (and ensure that tenants understand) that sustainable operation of the 
onsite effluent system is not automatic. Sustainable operation requires on-going management, as outlined 
below. 
 
4.1 Effluent. Effluent will be generated from a 3-bedroom residence and will include black and grey water (all 
wastes). 
 
4.1.2 Effluent Quality. Effluent should be treated (via the existing septic tank) to a standard that meets or 
exceeds the water quality requirements of the septic standard. 
 
4.1.3 Effluent Quantity. The daily effluent volume of 600 litres has been calculated from EPA Victoria - 
Guideline for onsite wastewater management (May 2024), Table 4-1 and assumes a 3-bedroom residence 
with mains water (equivalent) and WELS-rated water-reduction fixtures and fittings – minimum 4 Stars for dual-
flush toilets, shower-flow restrictors, aerator taps, flow/pressure control valves and minimum 3 Stars for all 
appliances.  
 
4.2 Septic Tank. The existing septic tank with the capacity of 3200 litres is suitable for the proposed 3-bedroom 
residence. 
  
4.3 Trench Lengths. The trench length has been determined from the EPA Victoria - Guideline for onsite 
wastewater management (May 2024), Table 4-8 and 4-9 and AS/NZS 1547:2012. 
 
4.3.1 Effluent Area Requirement. For the estimated daily effluent flows and to satisfy the requirement for no 
surface discharge in the mean wet year and on-site attenuation of nutrients, the effluent should be applied to 
a wetted area (trench basal area) of 75 m2. The existing 0.60m wide trenches shall be widened to the width of 
1.00m (except near the tree where the current width should be kept) and the new trenches should be 
constructed @ 1.00m wide. For existing and newly added trench design see Drawing 2. 
 
Effluent distribution is as detailed in Section 4.3.2, below. 
 
In case of an increase in effluent production through the chain of ownership, there is sufficient area available 
for duplicating/extending the absorption trenches. 
 
Any landscaping and/or planting proposals require endorsement from the Cardinia Shire Council. 
 
4.3.2 Distribution System. The new absorption trenches are to be designed and constructed in accordance 
with AS/NZS1547:2012 and LCA14022025. 
 
4.3.3. Soil Renovation: To improve soil structure and to maintain stable peds receiving saline effluent, soil 
renovation in the form of gypsum application is required. 
 
Gypsum shall be broadcast over the soil surface at a rate of 0.5kg/m2. 
 
Gypsum requirement assumes the gypsum contains 19% Calcium and 15% Sulphur. Gypsum is to be fine 
ground “Grade 1” agricultural quality and shall be reapplied every 5 years at the rate of 0.5kg/m2. 
 
4.3.4 Buffer Distances. Potential surface rainwater flows from the effluent area would be restricted to episodic 
events. 
 
The estimated hydraulic properties of the upper soil materials and hydraulic gradient (equivalent to the ground 
slope and regional gradients) have been used to evaluate (via Darcy’s Law) the buffer distances with respect 
to subsurface flows. 
 



Land Capability Assessment 

 

  

 

Our analysis and evaluation have shown that the default setback distances given in EPA Victoria - Guideline 
for onsite wastewater management (May 2024), Table 4-10 are conservative and can be applied without 
amendment. 
 
For a building located downslope of an effluent field, your engineer should evaluate the integrity of building 
foundations with respect to the assigned buffer distance. 
 
Buffer distances are to be applied exclusive of the disposal area. 
 
4.3.5 Buffer Planting. All downslope (Title inclusive) buffers may be required to filter and renovate abnormal 
surface discharges. Hence, they are to be maintained with existing or equivalent groundcover vegetation. 
 
4.3.6 Buffer Trafficking. Buffer trafficking should be minimised to avoid damage to vegetation and/or rutting 
of the surface soils. 
 
Traffic should be restricted to ‘turf’ wheeled mowing equipment and to maintenance, monitoring and 
inspections by pedestrians, where possible.  
 
4.4 Vegetation. The system design for on-site disposal includes the planting and maintenance of suitable 
vegetation, as specified in LCA14022025 and/or similar documents.  
 
Specifically, this disposal area has been sized (in part) utilising crop factors and annual nitrogen uptake for a 
rye/clover eq mix. 
 
The grass needs to be harvested (mown and periodically removed from the disposal area). 
 
Where a variation to recommended grass species is proposed, it must be demonstrated that the nitrogen 
uptake and crop factors are met or exceeded. 
 
4.5 Verification. The Council is to be satisfied that the effluent system has been constructed as designed. 
 
4.6 Associated Infrastructure. The following items are an integral part of the onsite effluent system.  
 
4.6.1 Cut-off drains. Cut-off drains are designed to prevent surface water flows from entering the effluent 
area. They should be constructed and placed around the effluent area, as shown in Drawings 2 and MP1. 
 
4.6.2 Outfall areas. All pipe outfalls should be at grade and designed to eliminate scour and erosion. 
 
A grassed outfall would normally be adequate. However, should monitoring and inspections reveal rill or scour 
formation, the outfall will need to be constructed so that energy is satisfactorily dissipated. 
 
Should this situation occur, professional advice is to be sought.  
 
4.6.3 Fencing. The disposal area is to be a dedicated area. Adequate fencing must be provided to prevent 
stock, excessive pedestrian and vehicular movements (if any) over the area. 
 
Fencing may take any of the traditional forms or can be incorporated into landscape features or be dense 
planting, as appropriate. 
 
4.7 Service and Maintenance Programme. The minimum requirements for servicing and maintenance are 
set out in the relevant JAS/ANZ accreditation and the manufacturer’s recommendations. 
 
4.7.1 Septic Tank. Septic Tanks should be inspected at least one time per year (or as recommended in the 
JAS/ANZ certification) and pumped out at least every two years. 
 
The local authority is to ensure compliance. 
 
The manufacturer’s recommendations are to be followed. Generally, low phosphorous and low sodium (liquid) 
detergents should be used. Plastics and other non-degradable items should not be placed into the tanks. 
Paints, hydrocarbons, poisons etc should not be disposed of in sinks or toilets. Advice from a plumber should 
be obtained prior to using drain cleaners, chemicals and conditioners. It is important to ensure that grease 
does not accumulate in the tanks or pipes. Grease and similar products should be disposed of by methods 
other than via the on-site effluent system. 



















Tree Identification Sheet 

 

Tree ID Removed/ 
Retained 

Distance to 
Development 

Species  Diameter  TPZ  SRZ  Incursion  

1 Retained 12.66m Fern 0.20m  2.4m  1.68m 0 

2 Retained 11.74m  Eucalyptus  0.80m 9.6m 3.01m  0 

3 Retained 4.57m Citrus sinensis 0.20m  2.4m 1.68m 0 

4 Retained 5.30m Fern 0.30m  3.6m 2m 0 

5 Retained 5.50m Fern 0.30m  3.6m 2m 0 

Group 1  Retained 7.15m to 12.84m  Cypresses All 0.30m  3.6m 2m  0 
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