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1 INTRODUCTION 

1.1 Background 

Barnson Pty Ltd has been engaged by GH Mudgee Pty Limited to prepare information in support 

of a Development Application (DA) for a Torrens Title Subdivision – 2 Lots into 5 Lots at 313 

Magpie Lane, Galambine. 

The subject site fronts Magpie Lane and Guntawang Road and has a combined property area of 

approximately 74.4 hectares. The site is predominately vacant but does contain one (1) shed and 

the partial construction of an internal road. 

The project will consist of the subdivision of Lot 1 DP 174385 and Lot 1 DP 1003242 into five (5) 

lots. Three (3) of the lots shall be for residential purposes, one (1) lot shall be used as Primary 

Production and the residual Lot 1 DP 1003242 shall remain unchanged, with the exception of part 

of the lot being dedicated as part of the road reserve for Magpie Lane. A Subdivision Sketch Plan 

has been provided in Appendix A of this report.  

The site is zoned RU4 Primary Production Small Lots with a Minimum Lot Size of 20 hectares 

pursuant to the provisions under the Mid-Western Regional Local Environmental Plan 2012. The 

proposed development is defined as a subdivision, which is permissible with consent in the RU4 

zone. 

This application consists of: 

• A completed development application form; and 

• One (1) PDF copy of this written statement, including plans and supporting documents. 

1.2 Proponent 

The proponent for the DA is GH Mudgee Pty Limited. 

1.3 Consultant 
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2 EXISTING ENVIRONMENT 

2.1 Location and Title 

The subject site of this application is Lot 1 DP 174385 and Lot 1 DP 1003242, known as 313 Magpie 

Lane, Galambine. Details of the site have been provided in Table 1 below.  

Table 1 – Site Details  

Street 
No. 

Lot Road Frontage  Area  

 

Use of land 

313 Lot 1 DP 174385 Magpie Lane & 

Guntawang Road 

72.41ha Primary production & vacant lands 

313 Lot 1 DP 1003242 Magpie Lane & 

Guntawang Road 

2.023ha Primary production, one (1) storage 

shed & vacant lands 

The site is located in the Galambine area, approximately 10km south west of Gulgong as shown 

in Figure 1 below. 

 

Source: (NSW Government Spatial Services, 2021) 

Figure 1 – Site Location 

The site has a combined property area of approximately 74.4 hectares. The site contains a rural 

outbuilding (shed), partially completed internal road and has historically been utilised for 

agricultural purposes, in particular grazing and cropping. 

The Certificate of Title and Deposited Plan for the property is provided in Appendix B of this 

report. Refer to Figure 2 and Plates 1-3 for photos of the site and locality. 
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Source: (NSW Government Spatial Services, 2021) 

Figure 2 – Site Aerial 

 

 

Plate 1 – View of Magpie Line and the existing access point to the site 
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Plate 2 - View of the subject site 

 

 

Plate 3 – View of the subject site 
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2.2 Land Use 

The site is located in an area characterised by primary production, scattered rural-residential 

dwellings and wineries. The site has been used for primary production purposes, predominately 

grazing and cropping, for an extended period of time. 

2.3 Topography and Soils 

The site slopes generally from the east to west. 

The site is within the Macquarie-Dubbo Soil Landscape as mapped by the Soil Landscapes of the 

Dubbo 1:250 000 sheet, which is found on the alluvial plains and terraces of the Macquarie and 

Talbragar Rivers. It is characterised by low fertility; seasonal waterlogging; sodic subsoils on lower 

slopes; high erosion hazard under cultivation; acidic surface soils; and low permeability. 

2.4 Flora and Fauna 

The site is heavily disturbed as a result of previous activities on the site. It is predominately 

grassland with scattered trees throughout. The grassland is frequently mown/slashed and well 

managed. There are no known threatened specified to have been seen or recorded on the site.  

2.5 Groundwater 

The site is mapped under the Mid-Western Regional Local Environmental Plan 2012 as being 

groundwater vulnerable (refer to Figure 3 below). 

 
Source: (NSW Planning & Environment, 2021) 

Figure 3 – Groundwater Vulnerability Map 
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There are no recorded groundwater bores located on the site or within 500m of the site. An 

Effluent assessment has been prepared by East West Consulting to determine the current site 

characteristics and future potential development, refer to Appendix C of this report. 

2.6 Natural Hazards 

The site is not mapped as being bushfire prone or within a Flood Planning Area under the Mid-

Western Regional Local Environmental Plan 2012, NSW Planning Portal or the RFS’ Online 

Mapping Tool. 

2.7 Noise Environment 

A noise assessment has not been undertaken as part of this submission. The site is located within 

an area characterised by primary production and scattered rural residential activities. Noise levels 

are consistent with these land uses. 

2.8 Visual Amenity 

The subject site is located in a rural locality with undulating hills and established vegetation. There 

are scattered residential dwellings and agricultural uses within proximity. The area is very 

picturesque and supports a variety of small-scale farming and residential activities.  

2.9 Services 

The site has electricity and telecommunications available within proximity. There is an existing 

power line that runs through the subject site. There are no other services such as reticulated 

water, sewer or gas located within the vicinity. 

2.10 Access and Traffic 

The site has frontage to Guntawang Road and Magpie Lane, which are both bitumen sealed roads. 

Vehicular access is gained off both road networks via rural gates/access crossings. There are 

internal roads/driveways established associated with the use of the site.  

2.11 Heritage 

A search of the State Heritage Inventory, Mid-Western Regional Local Environmental Plan 2012 

and Aboriginal Heritage Information Management System (AHIMS) was undertaken for the site 

and immediate surrounds. There are no known items or places of European or Aboriginal cultural 

heritage significance that have been identified as being recorded on or within the vicinity of the 

site. Refer to AHIMS Search provided in Appendix D and Aboriginal Cultural Heritage Report in 

Appendix E of this report.  
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3 PROPOSED DEVELOPMENT 

3.1 Development Details 

The proposed development involves the subdivision of Lot 1 DP 174385 and Lot 1 DP 1003242 

into five (5) Lots (Torrens title subdivision). A Subdivision Sketch Plan has been provided in 

Appendix A of this report. 

The intent of the subdivision is to provide rural residential Lots on the site for future development. 

In addition, a smaller Lot shall be created for primary production purposes only and part of Lot 1 

DP 1003242 shall be dedicated as a road reserve for Magpie Lane.  

The following Table outlines the proposed new Lot arrangement. 

Table 2 – Subdivision Details  

Proposed Lot Road Frontage  Area  

 

Use of land 

Lot 1 Magpie Lane 10.2ha 

 

Primary Production 

Lot 2 Guntawang Road 20.2ha 

 

Rural Residential 

Lot 3 Magpie Lane 20.2ha 

 

Rural Residential 

Lot 4 Magpie Lane (with Guntawang 

Road secondary frontage) 

 

21.8ha Rural Residential 

Lot 5 Corner of Magpie Lane & 

Guntawang Road 

1.2ha Vacant Land 

3.2 Infrastructure 

Access to the proposed Lots will be from both Guntawang Road and Magpie Lane, as detailed in 

Table 2 above. New infrastructure including electricity and telecommunications will be provided 

for the Lots, along with rural boundary fencing which will delineate the new lot layout.  

The proposed lots shall be serviced by onsite rainwater tanks and onsite sewage management 

systems (OSMS) for future residential development. An Effluent Assessment for the suitability of 

OSMS systems has been provided in the report in Appendix C of this report.  
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3.3 Groundwater Bores 

It is understood that the site is mapped under the LEP as being groundwater vulnerable (refer to 

Figure 3 of this report). There are no recorded groundwater bores located on the site or within 

500m of the site. Details of four (4) of the closest bores located to the east of the site and two (2) 

of the closest bores located to the west were obtained and have been provided below. 

• GW800644 – Test Bore (intended purpose), work status ‘’filled’’, drilled to a final depth 

of 106.7m. No standing water level was recorded on the GW summary; 

• GW800643 – Test Bore (intended purpose), work status ‘’filled’’, drilled to a final depth 

of 121.9m. No standing water level was recorded on the GW summary; 

• GW801349 – Irrigation Bore (intended purpose), work status ‘’supply obtained’’, drilled 

to a final depth of 106.7m. Standing water level of 27.2m; 

• GW800636 – Domestic Bore (intended purpose), work status ‘’supply obtained’’, drilled 

to a final depth of 93m. No standing water level was recorded on the GW summary. 

Salinity indicated as ‘’good’’; 

• GW014906 – Irrigation Bore (intended purpose), work status ‘’abandoned’’, drilled to a 

final depth of 14.3m. No standing water level was recorded on the GW summary; and 

• GW028222 – Irrigation Bore (authorised purpose) drilled to a final depth of 106.6m. No 

standing water level was recorded on the GW summary. 

The development has a low potential to adversely affect groundwater and groundwater 

dependant ecosystems as each bore situated on the proposed lots would be used for irrigation 

purposes only and in accordance with licencing requirements. The issues of water security and 

drawdown etc would be addressed as part of water access licencing and associated water supply 

works approvals specific to each site and the intended use. Accordingly, assessment shall be 

provided as part of future applications to Council. 

3.4 Stormwater Management 

The proposed lot sizes are large enough to manage stormwater on each individual site. There are 

dams located on each proposed lot and all surface water shall be directed into those dams where 

required. There shall be no stormwater discharge onto adjoining properties.  
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4 LAND USE ZONING 

The subject site is zoned RU4 Primary Production Small Lots pursuant to the provisions under the 

Mid-Western Regional Local Environmental Plan 2012 (LEP). The proposed development is for a 

Torrens title subdivision, which is permissible with consent in the RU4 Primary Production Small 

Lots zone pursuant to Clause 2.6 of the LEP. 

The permissibility of the proposed development is assessed in terms of the heads of consideration 

in Section 4.15 of the Environmental Planning & Assessment Act 1979, which incorporates 

consideration of the LEP and the objectives and permissible uses outlined in the RU4 zone, as 

outlined in Section 5 of this report. 
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5 PLANNING CONSIDERATIONS 

5.1 Biodiversity Conservation Act 2016 

5.1.1 Is the development likely to significantly affect 

threatened species? 

Clause 7.2 of the Biodiversity Conservation Act 2016 (BC Act) identifies the following 

circumstances where a development is likely to significantly affect threatened species: 

(a) it is likely to significantly affect threatened species or ecological communities, or their 

habitats, according to the test in section 7.3, or 

(b) the development exceeds the biodiversity offsets scheme threshold if the biodiversity 

offsets scheme applies to the impacts of the development on biodiversity values, or 

(c) it is carried out in a declared area of outstanding biodiversity value. 

Each of these is addressed below. 

5.1.1.1 Section 7.3 Test 

To determine whether a development is likely to significantly affect threatened species 

or ecological communities, or their habitats, the following is to be taken into account in 

accordance with Section 7.3 of the BC Act: 

(a) in the case of a threatened species, whether the proposed development or activity is likely 

to have an adverse effect on the life cycle of the species such that a viable local population 

of the species is likely to be placed at risk of extinction, 

(b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the proposed development or activity: 

(i) is likely to have an adverse effect on the extent of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 

community such that its local occurrence is likely to be placed at risk of extinction, 

(c) in relation to the habitat of a threatened species or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the 

proposed development or activity, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other 

areas of habitat as a result of the proposed development or activity, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 

the long-term survival of the species or ecological community in the locality, 

(d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

(e) whether the proposed development or activity is or is part of a key threatening process or 

is likely to increase the impact of a key threatening process. 
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Comment: There are no significant physical works required for the proposed subdivision 

other than the establishment of rural boundary fencing and provision of access 

crossovers/gateways. Therefore, the proposed development is not likely to significantly 

affect threatened species or ecological communities, or their habitats.  

5.1.1.2 Section 7.4 Test 

Section 7.4 of the BC Act states: 

(1) Proposed development exceeds the biodiversity offsets scheme threshold for the purposes 

of this Part if it is development of an extent or kind that the regulations declare to be 

development that exceeds the threshold. 

(2) In determining whether proposed development exceeds the biodiversity offsets threshold 

for the purposes of this Part, any part of the proposed development that involves the 

clearing of native vegetation on category 1-exempt land (within the meaning of Part 5A 

of the Local Land Services Act 2013) is to be disregarded. 

Comment: The proposed development does not exceed the biodiversity offsets threshold 

for the purposes of this part.  

5.1.1.3 Declared Area of Outstanding Biodiversity Value 

The site is not mapped on the Biodiversity Value Map as being land with a high biodiversity 

value as defined by the BC Act, as shown in Figure 4 below.  

 
Source: (NSW Government, 2021) 

Figure 4 – Biodiversity Value Map 
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5.1.2 Biodiversity Development Assessment Report 

As outlined in Section 5.1.1, the proposed development is not likely to significantly affect 

threatened species as defined by Section 7.2 of the BC Act. Therefore, a Biodiversity 

Development Assessment Report (BDAR) is not required to accompany the application for 

development consent. 

5.2 Fisheries Management Act 1994 

5.2.1 Applicability 

The Fisheries Management Act 1994 (FM Act) applies to: 

(a) in relation to all waters that are within the limits of the State, and 

(b) except for purposes relating to a fishery, or a part of a fishery, that is to be managed in 

accordance with the law of the Commonwealth pursuant to an arrangement under 

Division 3 of Part 5 and except for purposes prescribed by paragraph (d)—in relation to 

any waters of the sea not within the limits of the State that are on the landward side of 

waters adjacent to the State that are within the Australian fishing zone, and 

(c) for purposes relating to a fishery, or a part of a fishery, that is managed in accordance 

with the law of the State pursuant to an arrangement under Division 3 of Part 5—in 

relation to any waters to which the legislative powers of the State extend with respect to 

that fishery, whether pursuant to section 5 of the Coastal Waters (State Powers) Act 1980 

of the Commonwealth or otherwise, and 

(d) for purposes relating to recreational fishing activities engaged in otherwise than by use of 

a foreign boat (other than recreational activities prohibited or regulated under a plan of 

management determined under section 17 of the Commonwealth Act)—in relation to any 

waters to which the legislative powers of the State extend with respect to such activities. 

Comment: The FM Act does not apply to the proposed subdivision.  

5.2.2 Is the development likely to significantly affect 

threatened species, population or ecological 

community? 

Section 221ZV of the FM Act requires the following matters to be taken into consideration 

to determine whether a proposed development or activity is likely to significantly affect 

threatened species, populations or ecological communities (unless it is carried out in 

critical habitat): 

(a) in the case of a threatened species, whether the proposed development or activity is likely 

to have an adverse effect on the life cycle of the species such that a viable local population 

of the species is likely to be placed at risk of extinction, 

(b) in the case of an endangered population, whether the proposed development or activity 

is likely to have an adverse effect on the life cycle of the species that constitutes the 
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endangered population such that a viable local population of the species is likely to be 

placed at risk of extinction, 

(c) in the case of an endangered ecological community or critically endangered ecological 

community, whether the proposed development or activity: 

(i) is likely to have an adverse effect on the extent of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 

community such that its local occurrence is likely to be placed at risk of extinction, 

(d) in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the 

proposed development or activity, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other 

areas of habitat as a result of the proposed development or activity, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 

the long-term survival of the threatened species, population or ecological community 

in the locality, 

(e) whether the proposed development or activity is likely to have an adverse effect on any 

critical habitat (either directly or indirectly), 

(f) whether the proposed development or activity is consistent with a Priorities Action 

Statement, 

(g) whether the proposed development constitutes or is part of a key threatening process or 

is likely to result in the operation of, or increase the impact of, a key threatening process. 

The assessment guidelines under section 220ZZA apply to the determination of whether any 

such proposed development or activity is likely to significantly affect threatened species. 

Comment: The FM Act does not apply to the proposed subdivision.   

5.3 Environmental Planning & Assessment Act 1979 

5.3.1 Application of Biodiversity Conservation Act 2016 & 

Fisheries Management Act 1994 

Section 1.7 of the Environmental Planning & Assessment Act 1979 (EP&A Act) identifies 

that Part 7 of the BC Act and Part 7A of the FM Act relate to the operation of the EP&A 

Act in relation to the terrestrial and aquatic environment. These Acts are addressed in 

Sections 5.1 and 5.2 of this report respectively.  

5.3.2 Evaluation 

Section 4.15 of the EP&A Act (as amended) requires the Council to consider various 

matters in regard to the determination of the Development Application.  
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In determining a development application, a consent authority is to take into consideration such 

of the following matters as are of relevance to the development the subject of the development 

application: 

(a) The provisions of: 

(i) any environmental planning instrument, and 

(ii) any proposed instrument that is or has been the subject of public consultation under 

this Act and that has been notified to the consent authority (unless the Secretary has 

notified the consent authority that the making of the proposed instrument has been 

deferred indefinitely or has not been approved), and 

(iii) any development control plan, and 

(iiia) any planning agreement that has been entered into under section 7.4, or any draft 

planning agreement that a developer has offered to enter into under section 7.4, and 

(v) the regulations (to the extent that they prescribe matters for the purposes of this 

paragraph), and 

(v) any coastal zone management plan (within the meaning of the Coastal Protection 

Act 1979), that apply to the land to which the development application relates, 

(b) The likely impacts of that development, including environmental impacts on both the 

natural and built environments, and social and economic impacts in the locality; 

(c) The suitability of the site for the development,  

(d) Any submissions made in accordance with this act or the regulations,  

(e) The public interest. 

The proposed development has been designed with consideration to the following 

matters, as outlined below. 

5.4 Environmental Planning Instruments 

5.4.1 State Environmental Planning Policy (Koala Habitat 

Protection) 2020 

Clause 8 of State Environmental Planning Policy (Koala Habitat) 2020 requires Council to 

consider the following before granting consent to the DA. 

(1)  Before a council may grant consent to a development application for consent to carry out 

development on land to which this Part applies, the council must be satisfied as to whether or 

not the land is a potential koala habitat. 

(2)  The council may be satisfied as to whether or not land is a potential koala habitat only on 

information obtained by it, or by the applicant, from a person who is qualified and experienced 

in tree identification. 

(3)  If the council is satisfied— 

(a)  that the land is not a potential koala habitat, it is not prevented, because of this Policy, from 

granting consent to the development application, or 

(b)  that the land is a potential koala habitat, it must comply with clause 9. 

http://143.119.201.4/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1979%20AND%20no%3D13&nohits=y
http://143.119.201.4/xref/inforce/?xref=Type%3Dact%20AND%20Year%3D1979%20AND%20no%3D13&nohits=y


 

 

 
15 Reference: 27447-PR03_A 

 

Comment: The subject site has been used for agricultural purposes for an extended 

period of time and does not appear to contain any potential koala habitat vegetation. As 

the subject site is heavily disturbed and devoid of any significant tracts of vegetation, no 

further assessment of this SEPP is required in this instance.  

5.4.2 SEPP No.55 – Remediation of Land 

Clause 7 of State Environmental Planning Policy No.55 – Remediation of Land (SEPP 55) 

requires Council to consider the following before granting consent to a DA: 

(a) it has considered whether the land is contaminated, and 

(b) if the land is contaminated, it is satisfied that the land is suitable in its contaminated state 

(or will be suitable, after remediation) for the purpose for which the development is 

proposed to be carried out, and 

(c) if the land requires remediation to be made suitable for the purpose for which the 

development is proposed to be carried out, it is satisfied that the land will be remediated 

before the land is used for that purpose. 

Comment: The site does not appear to have been impacted by any of the 

activities/materials listed in Appendix A of the Managing Land Contamination: Planning 

Guidelines SEPP 5 – Remediation of Land (NSW Department of Urban Affairs and Planning 

& Environment Protection Authority, 1998). The site has historically been utilised for 

primary production, predominately cropping and grazing. It appears that there have not 

been any contaminating uses carried out on the site and it is considered that a preliminary 

site investigation is not required in this instance.  

5.4.3 State Environmental Planning Policy (Primary 

Production and Rural Development) 2019 

Schedule 4 of State Environmental Planning Policy (Primary Production and Rural 

Development) 2019 states that Council must take into account matters relating to the 

erection of a dwelling in certain rural zones.  

(5)  The following matters are to be taken into account— 

(a)  the existing uses and approved uses of land in the vicinity of the development, 

(b)  whether or not the development is likely to have a significant impact on land uses 
that, in the opinion of the consent authority, are likely to be preferred and the 
predominant land uses in the vicinity of the development, 

(c)  whether or not the development is likely to be incompatible with a use referred to in 
paragraph (a) or (b), 

(d)  any measures proposed by the applicant to avoid or minimise any incompatibility 
referred to in paragraph (c). 

Comment: Future dwellings should not impact on any existing or approved uses on the 

site or in the vicinity.  
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The locality is predominately used for small scale residential/rural activities, and future 

dwellings would be compatible with development trends in the area. Therefore, this SEPP 

does not require any further consideration. 

5.4.4 Mid-Western Regional Local Environmental Plan 2012 

5.4.4.1 Subdivision 

Clause 2.6 of the Mid-Western Regional Local Environmental Plan 2012 (LEP) enables 

subdivision to be carried out with development consent. The proposed development 

constitutes a five (5) lot subdivision. 

5.4.4.2 Land Use Table 

The subject site is zoned RU4 Primary Production Small Lots pursuant to the provisions 

under the Mid-Western Regional Local Environmental Plan 2012 (LEP). The objectives of 

the RU4 zone are: 

•  To enable sustainable primary industry and other compatible land uses. 

•  To encourage and promote diversity and employment opportunities in relation to primary 
industry enterprises, particularly those that require smaller lots or that are more 
intensive in nature. 

•  To minimise conflict between land uses within this zone and land uses within adjoining 
zones. 

•  To ensure that land is available for intensive plant agriculture. 

•  To encourage diversity and promote employment opportunities related to primary 
industry enterprises, particularly those that require smaller holdings or are more 
intensive in nature. 

Comment: The proposed subdivision would be consistent with the zone objectives as it 

would facilitate future residential and primary production small lots development in 

accordance with the permissible uses and zone objectives, as listed above.  

5.4.4.3 Clause 4.1 Minimum Subdivision Lot Size 

The minimum lot size (MLS) applicable to the subject site is 20 hectares pursuant to Clause 

4.1 and associated mapping under the LEP. As specified in Table 2 of this report, Lots 2, 3 

and 4 meet the specified minimum lot size of 20 hectares. Proposed Lot 5 shall remain 

unchanged in terms of size, with the exception of the road reserve dedication, and Lot 1 

shall be created in accordance with Clause 4.2 of the LEP (i.e. to be used for primary 

production purposes). 
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5.4.4.4 Clause 4.2 – Rural Subdivision 

The objectives of this Clause is to provide flexibility in the application of standards for the 

subdivision of rural zoned land to allow owners a greater change to achieve the relevant 

zone objectives. Consent is sought for a partial rural subdivision, being for proposed lot 1 

as shown on the plans in Appendix A of this report. This allotment is under the specified 

minimum lot size and shall be created in accordance with Clause 4.2 of the LEP. In 

accordance with this Clause, there would be no existing dwellings situated on this lot and 

a dwelling entitlement would not exist on the lot once subdivided. The lot would purely 

be used for small lot primary production purposes in accordance with the zone objectives 

and permissible uses. It is recommended Council place a condition on the consent and 

future 88B instrument, clearly specifying that a dwelling entitlement does not exist on 

this lot. Refer also to the Intensive Agriculture Report provided in Appendix F of this 

report. 

5.4.4.5 Clause 6.4 - Groundwater vulnerability 

Clause 6.4 ‘Groundwater Vulnerability’ applies to the subject application as the land is 

mapped as vulnerable in the LEP mapping. The proposed development will not affect the 

function of any groundwater dependent ecosystems, nor would it create any depletion 

or contamination of vulnerable groundwater resources. Future dwellings shall be 

connected to suitable on-site effluent systems, as recommended in the Effluent 

Assessment provided in Appendix C of this report. Furthermore, there will be no 

extraction of vulnerable groundwater to service the proposed development.  

5.4.4.6 Clause 6.9 - Essential services 

Clause 6.9 of the LEP states: 

Development consent must not be granted to development unless the consent authority is 
satisfied that any of the following services that are essential for the proposed development 
are available or that adequate arrangements have been made to make them available when 
required— 

(a)  the supply of water, 

(b)  the supply of electricity, 

(c)  the disposal and management of sewage, 

(d)  stormwater drainage or on-site conservation, 

(e)  suitable road access. 

Comment: Future residential dwellings shall be serviced with the following: 

• Water supplied via onsite rainwater tanks. All roof water shall be directed into 

the tanks with overflow to be managed on each allotment; 

• Overhead electricity lines; 

• Onsite effluent systems; and 
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• Access crossover/driveway for each allotment. 

The subdivision sketch in Appendix A shows some service locations, however it is 

determined that the required essential services for each future dwelling shall be 

addressed as part of future applications. A Preliminary Effluent Assessment has been 

provided in Appendix C of this report.  

5.5 Draft Environmental Planning Instruments 

No draft Environmental Planning Instruments are applicable to the subject site or development. 

5.6 Development Control Plans 

The Mid-Western Development Control Plan 2013 (DCP) applies to the subject application. An 

assessment of the relevant provisions of the DCP has been provided in Table 3 below.  

Table 3 – DCP Requirements 

Section 5.3 Stormwater Management 

Section 5.3 of the DCP outlines the requirements for stormwater management. Given the large size of 

the proposed lots, all stormwater can be appropriately managed on each lot. Surface water shall be 

directed into existing dams and roof water for future dwellings shall be directed into storage tanks and 

in accordance with BASIX requirements. Any future development on the Lots would be required to 

comply with the requirements of the DCP for construction and operation.  

Section 5.4 Environmental Controls 

Protection of Aboriginal 

Archaeology Items 

An AHIMS search has been undertaken for the site and its immediate 

surrounds (refer to Appendix D of this report). There are no items of 

Aboriginal Heritage located on the site or within proximity.  

Bushfire Management The site is not mapped as prone to bushfire hazards.  

Riparian and Drainage 

Line Environments 

There are two (2) natural watercourses traversing through the site, as 

shown in the image below.  

 

These identified watercourses are natural flows during flood and large rain 

events and are not considered running streams. Therefore riparian 

vegetation is minimal, generally consisting of grassland vegetation. 

Nevertheless, future dwellings shall not be sited within 40m of these 
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watercourses and erosion and sediment control measures would be 

implemented as part of future applications for residential occupation.  

Pollution and Waste 

Management 

The proposed development would not result in pollution of the 

environment.  

The residential Lots would be established with suitable onsite effluent 

systems and all stormwater shall be appropriately managed on each site.  

Threatened Species and 

Vegetation Management 

The site has been heavily disturbed as a result of previous agricultural 

activities on the site. There would be no trees removed as part of the 

proposed development. 

Building in Saline 

Environments 

The site is not known to be saline, nor would there be any impacts on 

potential saline environments within proximity.  

Section 7.2 Rural Subdivision   

 Site Plan The submitted plans in Appendix A of this report show the following: 

• Existing vegetation and improvements; 

• Proposed access locations; 

• Proposed easements and land to be dedicated; 

• Existing infrastructure on the site; and 

• Designated watercourses and dams.  

The supplied plans show the relevant detail required by this part of the DCP. 

Lot Size Each proposed residential allotment has sufficient area to enable the 

construction of a dwelling house, outbuildings, services, parking, access, 

private open space and the like.  

Each lot is sufficient size to carry out small scale primary production uses, in 

line with the zone objectives.  

Primary Production Small 

Lots 

This section states that subdivision applications in the RU4 zone for the 

purpose of agriculture and a dwelling will need to provide details in terms 

of the future use of the allotments. The following shall constitute as an 

assessment of the site, its current conditions, and suitability for intensive 

primary production and residential accommodation. The development is 

also supported by the Intensive Agriculture Report provided in Appendix F 

of this report.  

Introduction 

The land, being a total of approximately 74.4 hectares has been historically 

grazed and cropped due to previous uses. The soil is highly productive and 

suited for cropping, irrigation and growing feed for stock. The soil is well 

drained and is suited for a range of crop production in line with permissible 

uses in the RU4 land use table.  
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Each Lot shall be used for agricultural activities, such as growing of 

lucerne/hay and other crops or running stock. These proposed activities 

shall meet the financial requirements of intensive agriculture in relation to 

income generation requirements and sustainability of a business.  

Dominant Activities 

A range of crops are capable of growing on the subject site. The following 

activities would need to be employed to sustain eventual cropping; sowing, 

irrigation, weed control, pest control, fertiliser application, mowing, raking, 

baling, stacking/storage and selling/unloading. Successful production of 

crop and/or growth of stock would be determined on a 12 month basis.  

Budget 

To ensure the future uses are productive, a profit and loss analysis would be 

required and subject to future applications for development on each 

proposed allotment. A forecast of five (5) years is recommended to ensure 

the longevity of the intensive agricultural uses.  

Market 

The Mid-Western Regional LGA is known for the production of crops and 

animal grazing. The area has many well established lucerne farms, olive 

farms, vineyards/grape production, along with many animal grazing 

businesses and horse breeding markets. All these primary production land 

uses are in strong demand due to the reliable soil production/suitability and 

source of irrigation in the area.  

The subject site is well suited for any of the abovementioned intensive 

agriculture uses, especially given the presence of vineyards/grape 

production businesses surrounding the development site. Each proposed 

lot with its land area proposed, has suitable land to cater for future intensive 

agriculture land uses, in line with the demand for products throughout NSW 

and Australia. This means that any new enterprise entering the market 

would have immediate clearance of total production for the immediate 

foreseeable future. Mudgee’s unique situation, being within proximity to 

the Sydney Market, whilst having a strong local market, adds security for the 

longevity of agricultural business in the area. 

Water Requirements 

Although not proposed as part of this application, it would be 

recommended that future uses on each site would be established with their 

own water source (i.e. groundwater bore). Water is critical for the success 

and sustainability of these proposed activities. These bores shall be 

established in accordance with relevant NSW requirements/licencing 

processes to ensure water security is provided for each new lot.  

Suitability of the Land 
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Each proposed new lot will be afforded with suitable land area on prime 

agricultural land with soil that is highly suitable for the production of crops 

or animal grazing. The soil is within a suitable range for crop production, 

which is confirmed by the surrounding land uses and there are no salt or 

salinity issues known to be present.  

It would be recommended that to ensure the soils productive state, a 

regular application (approximately 1-2 per year) of Phosphorus and 

Potassium fertilisers shall ensure the soils nutrient levels are good and in 

balance for future production. However, the application of these substances 

shall be subject to future application for residential dwellings/intensive 

agriculture.  

Conclusion 

It is therefore concluded that the site is located within a suitable location 

for future agricultural land uses/residential accommodation. Water 

availability would not be an issue and the land is currently zoned for 

intensive agriculture purposes. The future uses would be in line with the 

historical use of the site and adjoining properties.  

Services Not applicable. The subject site is not located within 500m of an R1 General 

Residential or R2 Low Density Residential zone.  

Roads There are no new roads proposed as part of this subdivision application. The 

proposed access crossovers to each proposed lot shall be constructed in 

accordance with Council’s Engineering Standards.  

Lot Design The subject site is predominately vacant land with low vegetation and is 

relatively flat throughout. The boundary layouts have been chosen to 

reduce environmental impacts and to ensure there are adequate sites for 

the construction of future dwelling houses. 

Bushfire Prone Areas The subject site is not mapped as a Bushfire Prone Area under RFS mapping. 

However, the site generally consists of managed grasslands with scattered 

trees and shrubs. There are no densely vegetated areas on the site, and 

future dwellings are capable of being sited in areas where vegetation is 

minimal and Asset Protection Zones are easily achievable.  

Heritage The subject site is relatively flat throughout and there a limited overland 

drainage lines. There are no known items of Aboriginal Heritage 

Significance, as confirmed in the Aboriginal Heritage Information 

Management System search in Appendix D and Aboriginal Cultural 

Assessment Report provided in Appendix E of this report.  

Vegetation/flora Refer to Sections 5.1 of this report which address’s the requirements under 

the Biodiversity Conservation Act 2019. As stated in this Section, the 

proposed development is not likely to significantly affect threatened species 

as defined by Section 7.2 of the BC Act. Therefore, a Biodiversity 
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Development Assessment Report (BDAR) is not required to accompany the 

application for development consent. 

Fauna The subject site has been extensively cleared due to previous agricultural 

uses. There are some tracts of remnant trees and grassland vegetation.  

However, considering the site is predominately sparsely vegetated, it is 

considered that there is minimal fauna present on the site. As such, the 

proposed subdivision would not impact on any flora or potential fauna 

located on the site. If any threatened species are sighted or found during 

the subdivision works, the relevant authorities shall be advised. 

Crown Roads Not applicable – The proposed development does not intend to open or use 

a Crown Road. However, part of Lot 1 DP 1003242 shall be dedicated as part 

of the road reserve for Magpie Lane, as shown on the Subdivision Sketch 

Plans in Appendix A of this report. This road reserve dedication shall be 

completed in consultation with Council or as required by the development 

consent once approved.  

Watercourses The only subdivision works proposed as part of this application over 

watercourses on the site is the establishment of rural fencing. Schedule 

4(23) ‘Exemptions’ of the Water Management (General) Regulation 2018 

states the following for Controlled Activities Exemptions (refer also to 

Clause 42 of the Regulation): 

23   Activities connected with construction of fencing, crossings or 
tracks 

Any activity carried out in connection with the construction or use 
of fencing, or of a vehicular crossing or an access track, that does 
not impound water, being an activity carried out in, on or under 
waterfront land— 

(a)  relating to a minor stream, and 

(b)  within a rural zone (other than a rural village) under an 
environmental planning instrument. 

The watercourses are defined as ‘Minor Streams’. Therefore, the proposed 

rural fencing works are exempt from requiring a Controlled Activity 

Approval or referral from the Natural Resource Access Regulator (NRAR). 

Right of Carriageway Nil proposed.  

Battle Axe Handle Access Nil proposed. 

Water Cycle 

Management Report  

An Effluent assessment has been prepared by Eastwest Consulting to 

determine the current site characteristics and future potential 

development, refer to Appendix C of this report. The report provides a plan 

(Figure 2) that shows unsuitable areas for effluent disposal and buffer 

distances to waterways. 
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Telecommunications 

Infrastructure Advice 

Each residential allotment shall be connected to telecommunication 

infrastructure as part of the subdivision works. Consultation with Telstra 

Corporation, including the preparation of design plans, shall be undertaken 

prior to the issue of a Subdivision Certificate or as required by Council.  

Electricity There is an overhead electricity line traversing through the subject site. It is 

proposed to connect each residential allotment to this overhead 

infrastructure, in accordance with Essential Energy requirements. 

Consultation with Essential Energy, along with the provision of design 

documentation, shall be undertaken post DA approval and a Notice of 

Arrangement (NOA) shall be provided to Council prior to the issue of a 

subdivision certificate.  

Land Use History The subject site has historically been used for primary production purposes, 

in particular grazing and cropping. It appears that there have not been any 

contaminating uses carried out on the site and it is considered that a 

preliminary site investigation is not required in this instance. 

Community Title 

Subdivision 

Not applicable.  

5.7 Any Planning Agreement entered into 

No Planning Agreements entered into are known to exist in relation to the development or site. 

5.8 Any Matters Prescribed by the Regulations 

For the purposes of Section 4.15(1)(a)(iv) of the EP&A Act, Clause 92 of the Environmental 

Planning and Assessment Regulations 2000 (EP&A Regulations) specifies the additional matters a 

consent authority must take into consideration when determining a DA. There are no provisions 

relevant to the proposed development. 

5.9 Any Likely Impacts of the Development 

5.9.1 Context & Setting 

The subject site is located in a rural area comprising of scattered residential 

developments, small scale farming and winery operations. The area is dominated by 

animal grazing, crop production and wineries, with many small Lot primary production 

land uses. The proposed development would be consistent with the existing context and 

setting as it will reflect the RU4 land use zoning of the site. Furthermore, the intent of the 

subdivision is to create three residential allotments that can support small scale farming, 

which diversifies the local housing and property market. The proposed subdivision is 

therefore consistent with the zoning of the site and context of the locality.  
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5.9.2 Access, Transport & Traffic 

It is not expected that the proposed subdivision would have an adverse impact in terms 

of traffic generation. The proposed lots shall provide future residential and primary 

production lots for the locality. Traffic generation of the future development of the lots 

would be considered as part of any DA for built form. Generally though, the existing traffic 

networks are considered to be suitable to support the subdivision as would have been 

anticipated as part of the zoning of the land. There would be minimal additional 

throughput as part of the subdivision of the land, and therefore no changes to traffic 

generation would be experienced. Sufficient Safe Intersection Sight Distance (SISD) is 

provided for each proposed lot in order to facilitate future driveways.  

Given the above, the proposed subdivision and subsequent future development of the 

lots is therefore not expected to adversely impact on the capacity, functioning or safety 

of the local network or associated intersections.  

5.9.3 Utilities 

Electricity and telecommunication infrastructure shall be provided to each residential Lot 

as part of the proposed subdivision. Consultation with each service provider shall be 

undertaken and Notice of Arrangements (NOAs) shall be provided to Council prior to the 

issue of a subdivision certificate. 

Onsite effluent systems shall be installed as part of future applications for residential 

development. For sites that may be subject to groundwater vulnerability, alternative 

systems such as Aerated Wastewater Treatment Systems (AWTS) shall be considered. The 

Effluent Assessment in Appendix C shows that each Lot is provided with sufficient area 

for onsite sewage management without impacting the natural environmental and nearby 

development or primary production usages.  

Onsite rainwater collection tanks will be established as part of the residential 

development on each proposed lot. The rainwater harvesting requirements for each 

household would be dependent on occupancy capacity. Sufficient rainwater would also 

need to be provided for landscaping and general maintenance. In addition to tanks, each 

proposed Lot would be established with their own groundwater bore to support the 

primary production use of each Lot. Groundwater in this area is plentiful, and the required 

approvals/licenses shall be obtaining as part of future applications.  

Therefore, each proposed lot will be connected to utility services, as required.  

5.9.4 Heritage 

No items of heritage significance have been identified on the site. Therefore, the 

proposed subdivision is not expected to have any adverse impacts on any items of 

heritage significance.  
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5.9.5 Other Land Resources 

The subject site is zoned for primary production purposes. Each lot is of sufficient size and 

orientation to allow for primary production and allied agricultural uses in line with the 

zone objectives and permissible uses, as well as residential accommodation on the three 

lots that will be provided with dwelling entitlements.   

5.9.6 Flora & Fauna 

The site is extensively cleared and predominately contains managed grassland vegetation 

due to previous agricultural uses carried out on the site. There are ample options for the 

siting of buildings, without any disturbance to existing flora and fauna, thereby 

maintaining the ecological integrity of the site and locality.  

5.9.7 Social & Economic Impacts in the Locality 

The proposed subdivision is not expected to have any adverse social or economic impacts 

in the locality. The construction works for the subdivision (i.e. rural fencing, extension of 

powerlines etc) would provide for some minor positive economic impacts through 

employment and would facilitate future residential/primary production uses.  

5.9.8 Construction 

During construction there are likely to be minor and temporary impacts in terms of 

construction traffic, noise and dust. These would be mitigated through working during 

daytime hours, ceasing work during windy conditions, and by the use of a water spray 

where required. The installation of infrastructure shall be completed in accordance with 

the relevant providers requirements. If managed correctly, the construction works should 

not adversely impact the locality.  

5.10 Suitability of the Site for the Proposed Development 

The suitability of the site for the proposed development has been addressed in the above sections 

of this report. There are no prohibitive constraints posed by adjacent developments. There does 

not appear to be any zoning, planning or environmental matters that should hinder the proposed 

development of the site. In this regard, it can be concluded that the proposal fits into the locality 

and the site attributes are conducive for the development. 

5.11 The Public Interest 

The proposed development is considered to be in the public interest as it provides for a small-

scale subdivision. As outlined throughout this report the development is consistent with the zone 

objectives under the LEP and is not expected to have any adverse off-site impacts. 
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6 CONCLUSION 

It is recommended that the proposed subdivision of 313 Magpie Lane, Galambine be supported 

on the following grounds: 

• The proposal is considered acceptable in terms of the provisions of Section 4.15 of 

the Environmental Planning and Assessment Act 1979; 

• The proposal is permissible with consent and consistent with the relevant 

development standards and provisions of the Mid-Western Regional Local 

Environmental Plan 2012; 

• The proposal complies with the relevant provisions of the Mid-Western Regional 

Development Control Plan 2013; 

• The proposed development is not anticipated to generate any adverse impacts in the 

locality; and 

• The proposed development is considered suitable for the site and its surrounds. 
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Appendix A – Subdivision Sketch Plan 
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Appendix B – Title & Deposited Plan



             NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH
             -----------------------------------------------------

    FOLIO: 1/174385
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               30/1/2020        2:48 PM                9       9/3/2015

    LAND
    ----
    LOT 1 IN DEPOSITED PLAN 174385
       LOCAL GOVERNMENT AREA MID-WESTERN REGIONAL
       PARISH OF GALAMBINE   COUNTY OF PHILLIP
       TITLE DIAGRAM DP174385

    FIRST SCHEDULE
    --------------
    G H MUDGEE PTY LIMITED                                  (T AJ300064)

    SECOND SCHEDULE (2 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
    2   R341868   EASEMENT FOR TRANSMISSION LINE AFFECTING THE PART
                  OF THE LAND ABOVE DESCRIBED SHOWN SO BURDENED IN VOL
                  3501 FOL 179
            2412164   EASEMENT VESTED IN THE NEW SOUTH WALES
                      ELECTRICITY TRANSMISSION AUTHORITY

    NOTATIONS
    ---------

    UNREGISTERED DEALINGS: NIL

            ***  END OF SEARCH  ***

    Barnson Pty Ltd (Mudgee)                 PRINTED ON 30/1/2020

* Any entries preceded by an asterisk do not appear on the current edition of the Certificate of Title.
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Summary  
Proposed development and situation 
A rural residential development consisting of five lots is proposed for Lot 1 DP174385 and Lot 1 DP1003242, 
313 Magpie Lane, Galambine NSW. An existing dwelling is located on the site and is expected to be serviced 
by an existing septic tank and absorption trench. The development is unlikely to be connected to municipal 
sewer. An on-site effluent management system is required for each dwelling on the site.  
 
This report describes the assessment and recommends a suitable effluent treatment and application system 
on a generic basis. 
 
Objective 
Undertake site assessment using the Australian Standard 1547, On-site domestic wastewater management 
and the Environment and Health Protection Guidelines, On-site sewage management for single households 
(1998), Department of Urban Affairs and Planning, as guidelines. Site limitations were identified and suitable 
wastewater application systems and sizing are recommended on a generic basis. 
 
Investigation 
A site assessment was undertaken on 1 April 2020. Soil data from boreholes previously undertaken on the 
site (7 September 2001 and 24 April 2003) were used. A desktop study was conducted using expected 
wastewater flows and collection of available site information.  
 
Site and soil assessment  
The historical land-use of the site is grazing of livestock. The terrain is undulating rolling hills. Drainage lines 
and dams are located across the site. The surface water from the site discharges into Pig and Whistle Creek 
and eventually into Cudgegong Creek.  
 
Vegetation on the site consists of pasture species and broadleaved weeds. 
 
The previous soil investigations identified topsoil consisting of clay loams to sandy loams to a depth between 
150 and 300mm. Subsoils consisted of clay loams, light clays and medium clays to the drilling depth of 
1100mm. Grey mottles were identified in the soil profile from a depth of 420mm and indicate moderate 
drainage. The soil samples collected were moderately to highly dispersive. 
 
Limitations to the application of effluent were identified and include topography, rock outcrops, soil type, soil 
dispersiveness and landscape features.  
 
System recommendation 
Based on the site and soil limitations, practicality and cost considerations the following recommendations 
are made for the treatment and application of effluent for each lot. 
 
The recommended effluent system for each lot based on available information and assumptions is expected 
to be: 
 
• Surface irrigation area of 488m2 with a secondary treatment system accredited by NSW Health 

 
The recommendations are made using the available data and should be considered as being generalised 
for the site as a whole. Assumptions have been made in the soil description and a specific site and soil 
assessment is required to make recommendations of locations and suitable systems for individual lots. 
 

All lots are expected to have sufficient areas for application systems after allowance for buffer distances to 
boundaries, buildings, drainage lines and bores.
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1. Introduction 
A rural residential development consisting of five lots is proposed for Lot 1 DP174385 and Lot 1 
DP1003242, 313 Magpie Lane, Galambine NSW. An existing dwelling is located on the site and is 
expected to be serviced by an existing septic tank and absorption trench. The development is 
unlikely to be connected to municipal sewer. An on-site effluent management system is required for 
each dwelling on the site.  
 
The site has a total area of approximately 75 hectares. The proposed lot sizes range from 0.7 to 
18.5 hectares and currently consist primarily of pasture crops. The historical land-use for the 
property is pasture for livestock grazing.  
 
 

2.  Scope of work 
A site assessment and soil assessment was undertaken using the Australian Standard 1547, On-
site domestic wastewater management, Sydney Catchment Authority guidelines, Designing and 
Installing On-site Wastewater Systems (2012) and the Environment and Health Protection 
Guidelines, On-site sewage management for single households (1998), Department of Urban 
Affairs and Planning, as guidelines. Site limitations were identified and suitable wastewater 
application systems and sizing are recommended on a generic basis. 
 
 

3. Site identification 
3.1 Location 
The site is bordered by Guntawang Road and Magpie Lane (Figure 1). The site is described as Lot 
1 DP DP174385 and Lot 1 DP1003242, 313 Magpie Lane, Galambine NSW.  
 

3.2 Council area 
Mid-Western Regional Council 
 

3.3 Owner/Developer 
Barnson 
6/11 White Street 
Tamworth NSW 2340 
 

3.4 Development 
The proposed subdivision will create 5 lots, Lots 1 to 5. Lots range in size from 0.7ha to 18.5ha 
(Figure 2). The development will involve the construction of access driveways. 
 

3.5 Area and lot sizes 
The total area of the site is 75 hectares from which five lots are proposed. Individual sizes are 
presented in Figure 2. Building envelopes have not been identified for each lot. The whole site was 
assessed for on-site effluent suitability. Photographs of the site are presented in Figure 3. 
 

3.6 Current land use 
The current land-use is crop and grazing of stock.  
 

3.7 Local experience of on-site management systems  
Effluent systems work satisfactorily in locality when they have been adequately designed 
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4. Site condition and surrounding environment 
An assessment of the site was made from a desktop study and field visit. Information for the desktop 
study was obtained from topographic maps, aerial photographs and database searches.  
 
A site inspection was undertaken on 1 April 2020. The site was described and soil sample collected 
for laboratory analysis. Previous boreholes undertaken on the site were obtained for information on 
the soil profile.  
 
At the time of the investigation surrounding land-use consisted of stock grazing.  
 
4.1 Topography  
The topography of the site is undulating rolling hills with slopes ranging from 1 to 5%. Slopes are 
gentler in the southern section of the site. The site is located on a lower slope. Elevation ranges 
from 425 to 445 metres. Aspect varies over the site. 
 
The lots predominately have a high exposure and flood hazard across the site is low. The subsoil 
has a low to moderate erodibility and erosion hazard. The erosion hazard is reduced by 
maintenance of adequate vegetation cover.   
 
4.2  Climate 
Summers are warm to hot and winters are cold with little or no effective evaporation. The occurrence 
of rainfall is slightly higher in summer. Average annual rainfall is 647 mm and annual evaporation 
is 1335mm. 
 
4.3 Hydrogeology  
4.3.1  Surface Water 
No permanent streams are located on the site. Two drainage lines are located on the site, one 
traversing from the east to the north west and another from the east to the west. Surface water 
across the site predominately flows north west and south. Surface water flows along intermittent 
drainage lines and eventually into Pig and Whistle Creek approximately 100m west and 750m north 
from the site. Pig and Whistle Creek discharges into the Cudgegong River 1.5km east of the site.  
 
Six dams are located on the site. The dams are expected to be used for stock watering.  
 
The proximity of drainage lines and dams is a limitation to the application of effluent. Application 
areas need to be a minimum of 40m from drainage lines and dams.  
 
4.3.2  Groundwater 
No bores are located on the site or within 500m. The site is located in a groundwater vulnerable 
area identified on the Mid-Western Council Local Environmental Plan 2012. Local groundwater has 
very high salinity.  
 
4.4 Vegetation 
The site has been predominately cleared of native vegetation and is dominated by pasture species 
and broadleaved weeds.  
 
No bare areas or areas indicating salinity were identified on the site.  
 
4.5  Soil type and geology 
The site is within the Mullion Creek Soil Landscape (Kovac et al. 1990).  
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The soils are derived from Chesleigh Formation, Cookman Formation, Undifferentiated, 
Cunningham Formation, Dunmoogin Formation, Lana Formation and Guroba Formation. Soils on 
the site include red podzolic soils on crests and upper slopes and yellow soloths and yellow solodic 
soils on mid to lower slopes and in drainage lines.   
 
 

5. Investigation methods 
A site inspection was undertaken on 1 April 2020. The site and surface conditions on the site were 
described. 
 
Boreholes were previously undertaken on the site and the soil profile was described and samples 
were collected from boreholes at representative depths for the determination of physical and 
chemical properties. Soil physical and chemical properties measurements undertaken included: 
dispersion, texture, colour, pH and electrical conductivity (salinity). The tests were conducted by 
Envirowest Testing Services.  
 
Soil electrical conductivity (EC) results of the 1:5 (soil:water suspension) were converted to 
saturated extracts (ECe). EC values are converted to ECe by using a multiplier factor (Hazelton and 
Murphy 1992), which is dependent on the soil texture (Table 1). Saline soils are defined as those 
with an electrical conductivity (ECe) greater than 4 dS/m (Charman and Murphy 2001). Soil salinity 
ratings and effects on plant growth are presented in Table 2. 
 
Table 1. ECe texture based conversion factors (Charman and Murphy 2001) 

Soil texture Conversion factor 

Loamy sand, clayey sand, sand 23 
Sandy loam, fine sandy loam, light sandy clay loam 14 
Loam, loam fine sandy, silt loam, sandy clay loam 9.5 
Clay loam, silty clay loam, fine sandy clay loam 8.6 
Sandy clay, silty clay, light clay 7.5 
Light medium clay, medium clay, heavy clay 5.8 

 
Table 2. Soil salinity ratings based on ECe readings 

Salinity rating ECe (dS/m)* Effects on Plants 

Non saline (NS) 0-2 Salinity effects negligible 

Slightly saline (SS) 2-4 Very salt sensitive plant growth restricted 
Moderately saline (MS) 4-8 Salt sensitive plant growth restricted 
Highly saline (HS) 8-16 Only salt tolerant plants unaffected 
Extremely saline (ES) >16 Only extremely tolerant plants unaffected 

*ECe - Electrical conductivity of a saturated extract 

 
Soil with ECe below 2 dS/m will have negligible effects on plant growth and soil stability. Soil with 
ECe of between 2 and 4 dS/m may restrict very salt sensitive plant growth. Soil with ECe between 
4 and 8 dS/m will restrict the growth of salt sensitive plants.  
 
Samples collected were analysed for dispersion using the Emerson aggregate test. Table 3 details 
the Emerson dispersion classes. 
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Table 3. Emerson dispersion classes 
Class Description 

1 Highly dispersive (slakes, complete dispersion) 
2 Moderately dispersive, slakes, some dispersion 
3 Slightly dispersive, slakes, some dispersion after remoulding 
4 Non-dispersive, slakes, carbonate or gypsum present 
5 Non-dispersive, slakes, dispersion in shaken suspension 
6 Non-dispersive, slakes, flocculates in shaken suspension 
7 Non-dispersive, no slaking, swells in water 
8 Non-dispersive, no slaking, does not swell in water 

 
 

6. Results 
6.1 Soils 
Soil was previously assessed on the site on 7 September 2001 and 24 April 2003 by drilling 7 
boreholes to 1.1 metres or drill refusal due to rock. 
 
The soil profile was described and representative sample collected for the determination of physical 
and chemical properties. Soil physical properties measurements undertaken included: dispersion, 
texture, colour, pH, and salinity. The laboratory tests for physical properties were undertaken by 
Envirowest Testing Services and presented with the borelogs in Appendix 1.  
 

6.1.1 Soil profile 
The previous soil investigations identified topsoil consisting of clay loams to sandy loams to a depth 
between 150 and 300mm. Subsoils consisted of clay loams, light clays and medium clays to the 
drilling depth of 1100mm. Grey mottles were identified in the soil profile from a depth of 420mm and 
indicate moderate drainage. The soil samples collected were moderately to highly dispersive. 
 
6.1.2 Depth to bedrock 
Soil depth was previously identified between 600 to greater than 1100mm. This depth is expected 
to decrease on the upper slopes of the site. The depth to rock is expected to be a site limitation on 
these upper slopes to the application of effluent.  
 
6.1.3 Surface rocks, rock outcrops 
Rock outcrops were observed on the site. These rock outcrops will be a limitation to the application 
of effluent in specific areas. Rock outcrops are indicated in Figure 2. 
 
6.1.4 Depth to groundwater 
Seasonally elevated groundwater was previously identified between 600 and 1000mm as indicated 
by the presence of grey mottles and ironstone gravel.  
 
6.1.5 Coarse fragments 
Gravel and sand were previously identified in the borehole profiles. The gravel is not a limitation to 
the application of effluent. Some areas contain cobbles on the surface and in the profile. 
 
6.1.6 Bulk density  
Bulk density was estimated to be moderate from field assessment and the land-use history. Bulk 
density will not limit plant growth. 
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6.1.7 pH  
Soils on the site were previously measured to be neutral. The levels present will significantly affect 
the growth of most species. 
 
6.1.8 Salinity  
No salt tolerant vegetation was observed. The electrical conductivity of all soil samples tested was 
non-saline. Results were less than 4 mS/cm which is considered the saline threshold. Saline soils 
are known to occur in the locality.  
 
The site is located in the Dunedoo hydrogeological landscape. The salinity occurrence is localised 
and salt store high. Strata contains high salt load which is readily mobilised from concentrations in 
impermeable layers with fractured beds. Groundwater was very high salinity.  
 
6.1.8.1 Indicators of salinity 
Bare soil 
No bare soils were present on the site at the time of inspection. 
 
Salt crystals 
No salt crystals were present on site at the time of inspection. Saline areas are known to occur 
upslope in the sub-catchment.  
 
Vegetation indicators 
No highly salt tolerant plant species are present on site. No patchiness or reduced vigour in any 
area of the pasture was observed.  
 
Die back 
No die back was observed on or surrounding the site. 
 
Effects on buildings 
No staining, corrosion or rising damp observed. 
 
6.1.9 Phosphorus sorption  
Estimated to be low to moderate for the site (6,500mgkg). 
 
Phosphorous sorption of the soil is a minor limitation. The effluent system will be designed to contain 
phosphorus within the application area. 
 
6.1.10 Nutrient balance 
Nitrogen will be utilised by plant growth and denitrified or absorbed in the soil. The soil has capacity 
to support active vegetation which will contain nitrogen in the application area.   
 
6.1.11 Cation exchange capacity (CEC) 
The CEC is estimated to be low to moderate from the soil texture. The application of nutrient in the 
effluent will provide nutrients for plant growth that are naturally deficient in the soil. The soil will 
provide adequate retention of nutrients for plant growth.  
 
6.1.12 Dispersiveness  
Moderately to highly dispersive soils have been previously identified on the site. An adequately 
designed effluent system with the maintenance of vegetation on the application area and the regular 
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application of gypsum will prevent any reduction in infiltration or erosion problems associated with 
the dispersive soils.  
 
6.1.13 Soil structure 
The soils were assessed to have a moderate soil structure. 
 
 

7. On-site effluent management 
7.1 Slope 
Slope is a limitation to application of wastewater. Steep slopes can cause greater run-off during wet 
weather. The application of wastewater from absorption trench systems is limited to slopes of 15% 
or less and for sub-surface irrigation systems of 30% or less. Application area location and system 
selection prevent slope from limiting the application of effluent on the site. Slopes within the 
recommended application area are 3% to 5%.          
 

7.2 Buffers and available area 
Sufficient buffer distances to drainage lines and dams are available in all lots and this can be 
additionally confirmed at the time of construction. Recommended buffer distances to streams, 
bores, dwellings, rock outcrops and boundaries are presented in Appendix 2. Areas of established 
trees should be protected by exclusion of application areas within the canopy drip zone.  
 
7.2.1 Permanent waters, streams, lakes, rivers. 
No streams are located on the site. Pig and Whistle Creek is a permanent stream located within 
100m east of the site. Cudgegong River is located approximately 500m east of the site.  
 
7.2.2 Other waters, intermittent waterways 
A drainage line is located from the east to the north west of the site and one drainage line is 
located from the east to the west in the southern section of the site. Six dams are located on the 
site. The dams are expected to be used for stock watering. A 40m buffer distances is required to 
the dams and drainage lines. 
 
7.2.3 Domestic groundwater wells 
No groundwater bores are located on the site or within 500m. No impact on groundwater is 
expected from the application of effluent.  
 
7.2.4 Boundary premises 
A buffer of 12m from the boundaries in each lot is required.  
 
7.2.5 Available area and reserve area 
Typical application areas are 488m2 and therefore sufficient area is available in each lot for effluent 
application.  
 
7.3 Dispersive soil  
Moderately to highly dispersive soil has been identified on the site and within the locality. Soil 
dispersion can result in soil crushing. The maintenance of vegetation on the application area and 
the regular application of gypsum will prevent any reduction in infiltration or erosion problems 
associated with the slightly to highly dispersive soils. The periodic application of gypsum is 
recommended. 
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7.4 Environmental concerns 
The site is not located in a sensitive biodiversity area (Mid-Western Local Environmental Plan 2012).  
 
Native Plants 
 
High water table 
 
Community water storage 
 
Waterway/wetland 

 
Nil 
 
Nil 
 
None nearby 
 
None nearby 
 

 
7.7  Suitability of application systems 

Application 
system  

Treatment 
system 

Site limitations of the 
application system 

Modifications to mitigate 
constraints 

Suitability 

Absorption system Septic tank 
 

Moderately to highly 
dispersive subsoil 
 
Saline soils in locality 
 
Rocky outcrops on site 
 

Nil 
 
 
Nil 
 
Nil 

No 

Evapotranspiration 
absorption system 

Septic tank Moderately to highly 
dispersive subsoil 
 
Saline soils in locality 
 
Rocky outcrops on site 
 

Nil 
 
 
Nil 
 
Nil 

No 

Surface irrigation 
 

Secondary Moderately dispersive 
topsoils  
 
Rocky outcrops on site 
 
 
Saline subsoils 

Regular application of 
gypsum 
 
Avoid irrigating in rocky 
areas 
 
Adequate sizing of 
application area, offset 
planting of trees, upslope 
surface diversion drains, 
detailed assessments to 
avoid saline surface areas for 
effluent applications, protect 
established vegetation 
 

Yes 
 

Sub-surface 
irrigation 
 

Secondary Moderately to highly 
dispersive subsoil 
 
Saline soils in locality 
 
Rocky outcrops on site 
 

Nil 
 
 
Nil 
 
Nil 

No 
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8. Effluent design  
8.1 Estimated flows 
Typical effluent flow designs allowances in households with standard water fixtures is 120 
litres/person/day where the water source is on-site tank supply (AS1547). Assuming the occupancy 
of the dwelling is 5 people (four bedrooms) the design flow rate for the dwelling is 600 litres/day. 
 
Flows are based on the use of water saving devices such as dual flush toilets (6/3 litre water 
closets), water reduction cycles on dishwashers, aerator faucets fitted to taps and water reducing 
shower heads. 
 

8.2 Hydraulic balance calculations and nutrient balance 
The interactions between soil, climate, topography and the hydraulic and nutrient loadings were 
modelled based on the design in DUAP (1998). The model provides estimates consistent with more 
complex models and meets environmental performance objectives.  
 
The parameters used in the model were as follows: 

• effluent flow of 600 litres/day 

• estimated absorption rate of expected soils on site for irrigation systems of 
3mm/day. Trench systems are not suitable due to moderately to highly 
dispersive soils and saline soils in the locality. 

• estimated phosphorus sorption of 6,500kg/ha for expected soils  

• Climate data for Gulgong 
 
The estimated area required is presented in appendix 3.  
 
8.3. System recommendation 
Based on the site and soil limitations, practicality and cost considerations the following 
recommendations are made for the treatment and application of effluent. 
 
The recommended effluent system for each lot based on available information and assumptions is 
expected to be: 
 
• Surface irrigation area of 488m2 with a secondary treatment system accredited by NSW 

Health. Surface irrigation is suitable depending on site limitations. 
 
The recommendations are made using the available data and should be considered as being 
generalised for the site as a whole. Assumptions have been made in the soil description and more 
detailed assessment is required to make recommendations of locations and suitable systems for 
individual lots. 
 
The main limitation is subsurface salinity and management is required to prevent deep recharge 

and mobilisation or stored salts. The following mitigation measures should enable a sustainable 

development to be undertaken 

• Adequate sizing of application area 

• Offset planting of trees 

• Upslope surface diversion drains 

• Detailed assessments to avoid saline surface areas for effluent applications 

• Protect established vegetation 

• Dams on site should be filled to prevent recharge 
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Construction of the treatment and application systems should be according to AS1547. 
 
Surface diversion drains are recommended upslope of the application area and should be 
maintained. 
 
Gypsum should be applied to the application area during construction and every two years to 
maintain permeability. 
 
Secondary treatment systems require regular maintenance to ensure effective operation. 
Maintenance scheduling should be undertaken in accordance with manufacturers and NSW Health 
guidelines. 
 
The water balance is calculated using full water saving devices, including dual flush toilets (6/3 litre 
water closets) and aerator faucets fitted to taps, handbasins, showers and a kitchen. 

 

 

9. System management 
Wastewater should be evenly applied over the application area. 
 
The application area should be restricted access to people and stock as recommended in AS1547 
and summarised in Appendix 4.  
 
The topsoil on the site is capable of supporting plant growth that will optimise evapotranspiration 
and wastewater usage. A grass sward should be maintained in the application area. Annual 
assessment of the vegetation and soil areas should be undertaken and mitigation measure 
undertaken to maintaining vegetation growth and soil health. 
 
Appendix 4 is a checklist of do’s and don’ts to ensure correct operation of the wastewater system. 
Periodic application of gypsum is recommended. 

 
 

10. Report limitations and intellectual property    
This report has been prepared for the use of the client to achieve the objectives given the clients 
requirements. The Australian Standard 1547, On-site domestic wastewater management, and the 
Environment and Health Protection Guidelines, On-site sewage management for single households 
(1998) Department of Urban Affairs and Planning, have been used as guidelines in this report. 
Where system limitations or uncertainties are known, they are identified in the report. No liability 
can be accepted for failure to identify conditions or issues which arise in the future and which could 
not reasonably have been predicted using the scope of the investigation and the information 
obtained. No guarantee can be made that the wastewater system will achieve all performance 
criteria because of operational factors and the inherent variable and unpredictable nature of the soil. 
All components of the wastewater system have a limited life.  
  
This report including data contained, its findings and conclusions remain the intellectual property of 
Envirowest Consulting Pty Ltd. A licence to use the report for the specific purpose identified is 
granted after full payment for the services involved in preparation of the report. This report should 
not be used by persons or for purposes other than those stated, and not reproduced without the 
permission of Envirowest Consulting Pty Ltd. 
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Figure 1. Locality map 
Figure 2. Site plan with recommended buffer distances  
Figure 3. Representative photographs of the site taken on 1 April 2020
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Figure 2. Site plan with recommended buffer distances 
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Figure 3. Representative photographs of the site  
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Appendices  

Appendix 1.  Bore logs and laboratory results from previous investigations on 7/9/2001 and 
24/4/2003 
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Test hole 1  

0-150 
150-450 

450-7500 
750-760 

1500 

Dark brown sandy loam 
Light brown sandy clay loam 
Red brown light clay 
Red clayey sand 
End of hole, refusal on rock 

X 
X 
X 

SL 
SCL 
LC 
CS 

M 
M 
M 
M 
 

3 
1 
2 

6.5 
6.9 
7.3 

0.66 
0.70 
0.63 

Test hole 2  

0-380 
380-700 

700-1000 
1000 

Dark brown light clay 
Yellow brown medium clay 
Dull yellow brown medium clay 
End of hole, refusal on rock 

X 
X 
X 

LC 
MC 
MC 

M 
M 
M 

1 
4 
4 

6.8 
8.2 
8.0 

0.45 
0.28 
0.49 

Test hole 3  

0-150 
150-420 
420-750 

 
 

750 

Dark brown clay loam  
Light brown clay loam  
Yellow brown medium clay with grey 
and red mottles and some medium 
sized gravel   
End of hole, refusal on rock 

X 
X 
X 

CL 
CL 
MC 

M 
M 
M 

5 
3 
2 

6.7 
6.7 
6.7 

0.54 
0.54 
0.42 

Test hole 4  

0-150 
150-300 
300-900 

900-1100 
1100 

Dark brown clay loam 
Brown clay loam 
Red brown light clay with red mottles 
Red brown light clay 
End of hole 

X 
 

X 
X 

CL 
CL 
LC 
LC 

M 
M 
M 
M 

5 
 

1 
4 

6.8 
 

7.0 
8.6 

0.45 
 

0.63 
0.36 

Test hole 5        

0-150 
150-320 
320-600 

 
600-610 

610 

Brown sandy loam 
Light brown sandy loam 
Red sandy loam with brown mottles 
and ironstone 
Clayey sand with siltstone 
End of hole, refusal on rock 

X 
X 
 

X 

SL 
SL 

 
SL 
CS 

M 
M 
 

M 
M 

3 
3 
 

1 

7.2 
7.3 

 
6.9 

0.66 
0.66 

 
0.60 

Test hole 6        

0-300 
300-600 
600-900 

900 

Brown loam with gravel  
Brown loamy gravel  
Yellow light clay 
End of hole, refusal on rock 

X 
X 
X 

CL 
CL 
MC 

M 
M 
M 

2 
2 
3 

5.8 
6.0 
5.8 

0.40 
0.60 
1.60 

Test hole 7        

0-200 
200-1000 

1000 

Brown sandy loam 
Yellow brown medium clay 
End of hole, ,refusal on rock 

X 
X 

SL 
MC 

M 
M 
 

5 
4 

6.4 
5.5 

0.2 
1.9 

M=Moist, D=Dry  
*1= highly dispersive (slakes, complete dispersion), 2= moderately dispersive (slakes, some dispersion), 3= slightly dispersive (slakes, some 
dispersion after remoulding), 4= non-dispersive (slakes, carbonate or gypsum present), 5= non-dispersive (slakes, dispersion in shaken suspension) 
6= non-dispersive (slakes, flocculates in shaken suspension), 7= non-dispersive (no slaking, swells in water), 8= non-dispersive (no slaking, does 
not swell in water).   
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Appendix 2. Recommended buffer distances for on-site systems (On-site Sewage Management 
for Single Households (1998) Dept of Urban Affairs and Planning) 
 

Feature 
 

System and 
buffer distance (m) 

 Surface spray 
irrigation 
 

Surface drip  Subsurface 
irrigation 

Absorption 
systems 

Permanent streams 100 100 100 100 
Domestic groundwater wells 250 250 250 250 
Intermittent streams 40 40 40 40 
Property boundaries 
 

6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

12 (upslope) 
6 (down slope) 

Dwelling/ buildings 
 

15 6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

Swimming pools 
 

6  6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

Paths and walkways 3 - - - 
Driveways,  6 (upslope) 

3 (down slope) 
6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 

6 (upslope) 
3 (down slope) 
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Appendix 3a. Monthly water balance to determine the wastewater application area required        

Design wastewater flow Q L/day 480 120 L/person/day 4 persons        

Design percolation rate R mm/wk 21 3 mm/day            

Land area L m2 100              
Effective precipitation EP  0.9  (10% runoff)            

                 
Parameter Symbol Formula Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec total 

days in month D  days 31 28 31 30 31 30 31 31 30 31 30 31 365 

Precipitation P  mm/month 50.7 41.8 47.2 47.2 46.9 54.5 53 55.5 51.6 58.3 50.3 52.6 647 

Evaporation E  mm/month 216 157 137 94 51 41 38 51 81 114 152 203 1335 

Crop factor C  - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 10.8 

Inputs                  

Effective Precipitation EP  mm/month 45.63 37.62 42.48 42.48 42.21 49.05 47.7 49.95 46.44 52.47 45.27 47.34 549 

Effluent irrigation W QXD/L mm/month 148.8 134.4 148.8 144.0 148.8 144.0 148.8 148.8 144.0 148.8 144.0 148.8 1752 

Inputs  P+W mm/month 194.4 172.0 191.3 186.5 191.0 193.1 196.5 198.8 190.4 201.3 189.3 196.1 2301 

Outputs                  

Evaportranspiration ET ExC mm/month 194.4 141.3 123.3 84.6 45.9 36.9 34.2 45.9 72.9 102.6 136.8 182.7 1202 

Percolation B R/7xD mm/month 93.0 84.0 93.0 90.0 93.0 90.0 93.0 93.0 90.0 93.0 90.0 93.0 1095 

Outputs  ET+B mm/month 287.4 225.3 216.3 174.6 138.9 126.9 127.2 138.9 162.9 195.6 226.8 275.7 2297 

                  

Storage S (EP+W)-(ET+B) mm/month -93.0 -53.3 -25.0 11.9 52.1 66.2 69.3 59.9 27.5 5.7 -37.5 -79.6   

Cumulative storage M  mm 0.0 0.0 0.0 11.9 64.0 130.1 199.4 259.3 286.8 292.5 255.0 175.4  

                 
Storage V largest M mm 292.5             

  Soil storage mm 372.0              

  Storage required mm -79.5     water holding capacity   depth (mm) Totals(mm)  

   VxL/1000 m3 -8.0   Topsoil  34%   200  68    

       Subsoil 38%   800  304    

Irrigation area   m2 100                 372    
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Appendix 3b. Estimation area requirement from organic matter and nutrient balances  

Estimated effluent flow  (Q) 600 L/day     
Soil depth   1 m     

         

Organic matter balance        
BOD (C)  20 mg/L      
treated wastewater flow rate (Q) 600 L/day      

critical loading rate of BOD (Lx) 3000 mg/m2/day     

land area required (A)  4.0 m2      

Nitrogen balance         
nutrient concentration   37 mg/L      
treated wastewater flow rate  600 L/day      

critical loading rate of nutrient 50 mg/m2/day     

land area required (A)  444 m2      

         
Determination of nitrogen critical loading rate      
Nitrogen load (kg/year) 8.1 kg/year      
Loss 20% 
denitrification 6.5 kg/year      
Load to soil 146.0 kg/ha/year assumed irr. area 444 m2  
Vegetation usage 200.0 kg/ha/year from table    
Residual (potential 
leaching) -54.0 kg/ha/year      

         
Typical nitrogen uptake (Myers et al. 1984)         
Pastures 300 kg/ha/year 82 mg/m2/day     
Pine  350 kg/ha/year 96 mg/m2/day     
Eucalypts 180 kg/ha/year 49 mg/m2/day     
             

Phosphorus balance         
Phosphorus sorption capacity per metre=  6,500 kg/ha     
Phosphorus sorption capacity of profile=  6,500 kg/ha     
Soil factor   0.33      

         

Critical loading=  3 mg/m2/day      

         
P concentation*=  12 mg/L      

         
P adsorbed= phosphorus sorption capacity x soil factor    

 2145        

 0.2145 kg/m2      

         

Puptake= 
critical loading x 
days/year x 50 

year
s      

 54750        

 0.0548 kg/m2      

         

Pgenerated= 
total phosphorus concentration x wastewater 
volume in  50 years 

 131400000        

 131 kg        

 Pgenerated / (Padsorbed + Puptake)    

Land area required 488.0 m2       
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Appendix 4. Checklist for effective management of wastewater systems 
 
 
Domestic wastewater system 
 
DO 
 
Check household products for suitability of use with a septic tank. 
Conserve water, prolonged period of high water use can lead to application area failure. For 
optimum operation, avoid daily and weekly surges in water flows. Spas are not recommended. 
Scrape cooking dishes and plates prior to washing to reduce solid load.  
Maintain the system with regular servicing as per the manufacturers instructions. 
 
DON’T 
 
Dispose excessive solid material, fats, lint or large water volumes into drains. 
 
 
Land application area 
 
DO 
 
Construct and maintain diversion drains around the top-side of the application area to divert surface 
water. 
The application area should be a grassed area, which is maintained at 10-30cm height. 
The area around the perimeter can be planted with small shrubs to aid transpiration of the 
wastewater. 
Ensure run-off from the roof or driveway are directed away from the application area. 
Periodic application of gypsum may be necessary to maintain the absorptive capacity of the soil. 
 
DON’T 
 
Don’t erect any structures or paths on the land application area. 
Don’t graze animals on the land application area. 
Don’t drive over the land application area. 
Don’t plant large trees that shade the land application area thereby reducing transpiration of water. 
Don’t let children or pets play on the land application area. 
Don’t extract untreated groundwater for potable use. 
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Appendix D – Aboriginal Heritage Information 

Management System Search 
  



AHIMS Web Services (AWS)
Search Result Your Ref/PO Number : Magpie Lane

Client Service ID : 615382

Dear Sir or Madam:

AHIMS Web Service search for the following area at Lot : 1, DP:DP174385, Section : - with a Buffer of 200 

meters, 

The context area of your search is shown in the map below. Please note that the map does not accurately 

display the exact boundaries of the search as defined in the paragraph above. The map is to be used for 

general reference purposes only.

A search of Heritage NSW AHIMS Web Services (Aboriginal Heritage Information Management System) has shown 

that:

 0

 0

Aboriginal sites are recorded in or near the above location.

Aboriginal places have been declared in or near the above location. *



If your search shows Aboriginal sites or places what should you do?

Important information about your AHIMS search

You can get further information about Aboriginal places by looking at the gazettal notice that declared it. 

Aboriginal places gazetted after 2001 are available on the NSW Government Gazette 

(https://www.legislation.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be 

obtained from Heritage NSW upon request

Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded as 

a site on AHIMS.

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the 

search area.

If you are checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of 

practice.

AHIMS records information about Aboriginal sites that have been provided to Heritage NSW and Aboriginal 

places that have been declared by the Minister;

Information recorded on AHIMS may vary in its accuracy and may not be up to date. Location details are 

recorded as grid references and it is important to note that there may be errors or omissions in these recordings,

Some parts of New South Wales have not been investigated in detail and there may be fewer records of 

Aboriginal sites in those areas.  These areas may contain Aboriginal sites which are not recorded on AHIMS.

This search can form part of your due diligence and remains valid for 12 months.

The information derived from the AHIMS search is only to be used for the purpose for which it was requested. It 

is not be made available to the public.
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Report 
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Outline of the Development 
 

This intensive agricultural report has been prepared to accompany an application for 
the proposed subdivision of Lot 1 in DP 174385 & Lot 1 in DP 1003242313 Magpie Lane, 
Gallambine. This report aims to: 
 
x Describe the existing property and its locality 
x Describe the subdivision proposal 
x Consider the environmental effects pertinent to the proposal 
x Consider the suitability of the site for the proposed subdivision 

 
 

Objectives of the Development 
 
The development proposal aims to produce four lots from the existing lot and DP’s listed 
above, the proposed subdivision is illustrated in table 1, a summary is as follows: 
 
x The area as it currently exists is a total of 73.9ha. 
x Proposed block #1  - 13.9ha 
x Proposed block #2  - 20ha 
x Proposed block #3  - 20ha 
x Proposed block #4 - 20ha 

 
Table 1 – Proposed Subdivision 

 
Source – Ba�n��nǯ� M�dgee 
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Location  
 
The proposed subdivision is located on the corner of Magpie Lane and Guntawang Road 
(in between Mudgee and Gulgong).  It is specifically described as Lot 1 in DP 174385 & 
Lot 1 in DP 1003242313 Magpie Lane, Gallambine.  
 
Climate  
 

 
 
Soils  
 
Appendix A contains a recent soil test collected from the existing property. These tests 
were collected to ascertain the soils suitability to grow the proposed intensive 
agricultural crop. A summary of the results is as follows: 

 
 

Soil Analyte Results Comments 
Texture  
 

Silty Loam Lends itself well to garlic production. 

Soil pH  Slightly low, 4.8pH (CaCl2) Lime will be required to raise the pH 
to a desired level 

Aluminium % 
 

Low 1.1% Result is ideal, lime will further make 
aluminium unavailable 

Phosphorous Moderately low (Colwell 28 
ppm) 

Fertiliser has been allocated in the 
budget to amend the low 

phosphorous 
 

Sulphur 
 

Slightly low (6ppm) As above 

Organic Matter 
 

Slightly low (3.7%) Levels are adequate 

Calcium  Slightly low (3.89 meq/100g) Again, lime will address this slight 
deficiency 

Trace Elements Boron, Copper and Zinc are 
low. 

 

Trace element spray has been 
allocated in the budget 

Cation (CEC) /Soil 
Structure 
 

Low CEC Adding organic matter over time will 
help to improve the low CEC 

Salinity/Sodicity 
 

No issues  

Nitrogen (seasonally 
variable) 

Low at the time of testing. Nitrogen is seasonally dependent and 
can be easily addressed 
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Erosion Hazard 
 
Slopes are sufficient enough on the property to see possible erosion under permanent 
cultivation and/or when ground cover is reduced to below 25%. Erosion control involves 
limiting continual cultivation practices and maintaining or establishing perennial pastures 
external to the intensive agricultural sites. During the site inspection, no major soil erosion was 
identified. Contour banks are strategically placed around the property to slow and divert water 
as required. 
 

Contour banks are strategically located on the property to slow and divert water as required. 
 

 
 

 

 

 
 
Salinity 
 
An extensive soil salinity report was conducted on the property in 2004 (JSA Architects, 
2004). The report is quite extensive, and reference can be found at the end of this 
document. Effectively it was confirmed that a small area of soil salinity is located at the 
North-West corner of proposed block #4. This area is quite small, and it is 
recommended that this area be left alone and not be entered into any intensive 
agricultural production.  Once saline areas like this become colonized with plant species 
that handle these conditions, then soil degradation issues (soil erosion) are less likely.  
 
 
Rural Capability 
 
The proposed subdivision site neighbors existing vineyards that have been in 
production for many years. It is also close to the Cudgegong River and the soil is 
regarded as some of the best in the district. The soils lend themselves well to the 
proposed intensive crop.   
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Current Land Use 
 
The property is currently running sheep and thoroughbred racehorses that are being 
spelled. It has been annually cropped with grazing oats and wheat for the last three 
years on a share farming basis.  

 
Sheep grazing on the property    Spelling Thorougbred horses 

 

 
 

 

 

 
Finished oat crop 

 
 

 
Existing pasture outside of farmed country 

 

 
 
 
Water Resources  
 
Currently the property only contains surface water stored in farm dams (see table 1). 
As it is understood, no water licenses are attached to the existing property or proposed 
lots. Further investigation would be required to see if irrigation licenses could be 
obtained. 
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Proposed Intensive Agricultural Enterprise  
 
Dryland garlic production with the target markets of: 
 

1. Online marketing – examples are given on pages 12 to 16. Online marketing via 
a website allows maximum reach to all parts of Australia except Western Australia 
and Tasmania which have quarantine restrictions. If processed and stored 
correctly, garlic can store for 2-6 months. 
 
2. Local farmers markets - for 2022 Mudgee will have 22 markets per year, this 
includes 12 x Farmers Markets and 10 x Makers Markets. This along with towns 
like Orange, Bathurst and Dubbo, it provides a number of options for direct 
marketing whilst the product is in season or is satisfactory for sale.  
 
3. Direct to restaurants, cafes and food outlets – the Mid-Western Region has a 
thriving café a restaurant culture. This extends to places like Orange, Bathurst and 
Dubbo. Fresh local produce is something that the increasing tourist market is 
wanting to experience.  

 
The following article illustrates the opportunities and fundamentals behind this 
proposal. 
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Source: Narooma News, 2012 

 
 
 
Industry Overview 
 
The following industry overview is sourced from the DAFWA Farmnote prepared by John 
Burt.  
 
In the past 20 years the consumption of garlic in Australia has increased. It is used 
mainly as a flavouring for other foods and as a health food. Garlic contains alliin which 
is converted to allicin, a natural antibiotic compound, when garlic is cut or crushed. 
Various health claims including cardiovascular health have been made relating to 
allicin. 
 
Garlic plants grow to 40–60cm high. The leaves are flat with a slight 'v' shape. The 
mature garlic bulb consists of modified storage leaves that contain six to 30 segments 
or cloves, held together by outer skins. 
 
White, pink and purple-skinned varieties are available. Plants produce only a few 
flowers which are sterile and do not produce seed. Cloves are used as planting material. 
 
Garlic has a high value compared to many vegetables because of the high labour 
requirement for production and preparation for market. The high cost of planting 
material also contributes to the cost of production for new growers. This seed stock can 
be difficult to source, hence creates an opportunity to specialise and service this market. 
 
Garlic is imported into Australia throughout the year, but mainly from May to 
November. The chief source of imports is China, which produces about 75% of the 
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world's garlic and in ʹ0ͳ0/ͳͳ supplied ͷΨ of Australia’s total imports of ͳ0ͷ0 
tonnes. 
 
Although Chinese bulbs are only of moderate quality, they are in demand because of low 
price. Garlic is also imported out-of-season from Mexico, Argentina, USA, Spain and 
Chile. 
 
The main areas of Australian garlic production are South Australia, Victoria and New 
South Wales. A significant amount is processed. Promotion and health benefits have 
increased consumer interest in buying Australian garlic. 

x 0.6 to 1.0 tonne of cloves is needed to plant each hectare.  
 

x Established growers must retain 15% of the crop for planting material. 
 

x Growers may find it difficult to compete with cheap imports, therefore direct 
marketing and value adding is an important aspect in their business model. 

 
x Growing garlic is labour intensive, particularly harvesting and trimming. It is an 

annual crop, taking six to eight months from planting to harvest. 
 

x Yields are quite varied, up to 20 tonnes per hectare is possible but commercial yields 
are closer to 10t/ha. Because the proposed enterprise will be grown as a dryland 
crop, then yields of 5 tonnes per hectare will be used for budgeting purposes (Burt, 
2016). 

 
Climate 

 
The best quality garlic grows in temperate climates. For initiation of cloves, the plants 
need cool winters. For good bulbing, this should be followed by increasing hours of 
daylight in spring and mild temperatures. If temperatures are too high, bulbs may not 
form, or side-shooting may be pronounced in certain varieties. If temperatures are too 
low, garlic has fewer, larger cloves. The tablelands climate is considered temperate and 
suits the production criteria.  
 
Soils 

 
Garlic grows well and can be harvested easily on light, well-drained, sandy soils. 
Waterlogged or heavy clay soils can restrict the roots, causing poor quality misshapen 
bulbs. The most suitable soils have a pH of 6 to 7 (measured in water) or 5.3 to 6.3 
(measured in CaCl2).  

 
There should be a period of at least three years between successive crops of plants in 
the onion sub-family, to prevent a build-up of soil-borne diseases. 

 
 

Types of planters 

x Halls seeders have a drum with vanes that pick up the cloves. 
x Trickle seeders use a belt passing under a hopper to feed the cloves out in a stream. 
x Cup seeders collect the various sized cloves into cups of different sizes. 
x Cloves are fed by hand from a hopper down a tube to a seeding wheel or tine which 

is slow but accurate. 
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Cloves larger than 5g are ideal for planting, but smaller ones weighing 2–5g can also 
be used. As a guide, the number of cloves recommended for planting 1 hectare, based 
on 320 000 cloves per hectare (32 cloves per square metre) and a bulb size of 50g is: 

x up to 2t/ha for a variety with eight cloves per bulb 
x 1.3t/ha for a variety with 12 cloves per bulb 
x 0.5-1.0t/ha for a variety with 20 cloves per bulb. 

Plant garlic 2.5-4cm deep in rows 25-30cm apart. Within rows, plant 8-10cm apart, to 
give a population of about 40 cloves/m2. After allowing for tractor paths this layout uses 
320 000 cloves per hectare. Increasing the clove density to 60/m2 increases yields but 
reduces bulb size and increases cleaning time. 

 
 

Weeds, pests and diseases 
 

Garlic has a long growing period and does not compete well with weeds which can 
seriously affect yields. Controlling weeds prior to planting and in crop is important.  

 
The herbicide chlorthal-dimethyl (available under a range of trade names) is the only 
residual herbicide currently registered for use on garlic. This post-planting herbicide 
controls many broad-leaved and grass weeds before they emerge but does not control 
some troublesome weeds such as fumitory, potato weed (Galinsoga parviflora), wild 
radish (Raphanus raphanistrum), clover and nutgrass.  

 
For current registrations and minor use permits go to the Australian Pesticides and 
Veterinary Medicines Authority website. Young garlic may also be cultivated by 
machine between the rows. 

 
Garlic attracts fewer pests and diseases than most vegetable crops. Thrips are the major 
pest, these are found beneath the leaves and between the leaf base and stem. Affected 
plants see small white patches on the leaves and the bulbs may shrivel. Other pests 
include red-legged earth mite, aphids, snails and nematodes. Downy mildew is the most 
common disease.  
 
Care should be taken as plants may also be damaged by several diseases on the leaves 
and bulbs in the field and in storage (particularly with high relative humidity).  

 
Yields and quality of garlic plants are reduced by virus infections. It is believed that most 
garlic in Australia is affected by three types of viruses which may appear as a yellow 
streaking of the whole plant, or have no visual symptoms. Work is continuing to obtain 
virus-free planting material in Australia. 
 
 

 
Harvest and postharvest 

 
Indications of garlic maturity are: 
 
x The stems have not fallen down, but leaves have started to die back and are still 

slightly green. Bulbs are of good size. 
x Cloves are seen easily from outside the bulb. 



 

 11 

x In cross-section, the skin between the cloves becomes thin and well developed rather than 
fleshy. 

x Internal clove colour is creamy rather than white. 
x The neck softens above the bulb. 
x Bulbs develop in the neck or on top of hard-necked varieties. 

 
Do not allow bulbs to over-mature in the field, as too many skins will be discarded and 
bulbs will discolour, open up and become sunburnt or rot. Pull the bulbs by hand. 
Harvesting with an onion machine can cause excessive bruising.  
 
Some harvesting is now done with a modified carrot harvester. Undercutting with a 
back blade to ease pulling and reduce labour is most common. If the plants are 
uniformly mature and well-cured, they can be topped and tailed at harvest. However, if 
they are still green, most of the stem will need to be retained to allow the cloves to 
mature as the plant dries.  
 
Topping and tailing too early without sufficient curing can promote storage rots. If the 
plants are to be lifted whole, place them top over tails (to prevent sunburn) in rows in 
the sun for up to two weeks if no rain is imminent.  
 
This produces white shiny bulbs, allows deeper stacking of plants on pallets in sheds 
and aids cleaning. If it is necessary to store bulbs immediately after harvest while the 
plants are green, care must be taken not to stack them too deeply and cause rotting.  
 
Just before marketing, top and tail with secateurs or knives. Clean the bulbs of all loose 
scales and roots and grade them for size. Cleaning aids include brushes to remove loose 
scales. Continuous handling of garlic may cause skin dermatitis in some people. 

 

Storage 

 
If kept dry and well ventilated, garlic will keep well as whole bulbs at ambient 
temperatures for two to five months. They may shrink if kept too long, long-term 
storage at 0 to 1°C, at a relative humidity lower than 60 per cent will keep garlic in good 
condition for up to five months. It can rot if the relative humidity is too high and bulbs 
can sprout above 5°C. 
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Marketing 
As previously mentioned, the basis of this study is to better understand the economic 
viability of growing and selling garlic to the below markets: 
 

1. Online marketing – examples are given on pages 12 to 16 of this document. Online 
marketing via a website allows maximum reach to all parts of Australia except Western 
Australia and Tasmania which have quarantine restrictions. If processed and stored 
correctly, garlic can store for 2-6 months.  
 
2. Local farmers markets – for 2022 Mudgee will have 22 markets per year, this includes 
12 x Farmers Markets and 10 x Makers Markets. This along with towns like Orange, 
Bathurst and Dubbo it provides a number of options for direct marketing whilst the 
product is in season or is satisfactory for sale.  
 
3. Direct to restaurants, cafes and food outlets – the Mid-Western Region has a thriving 
café a restaurant culture. This extend to places like Orange, Bathurst and Dubbo, fresh 
local produce is something that the increasing tourist market wanting to experience.  

Harmony Garlic – Seymoor Victoria 
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Source: Harmony Garlic, 2021 

 
Tolley Garlic NSW 

 

 
 

 
 

Source: Tooley Garlic, 2022 
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Organic garlic 
Growing garlic organically is certainly an option, typically a premium price is achieved, 
however yields can be lower and bulbs can be smaller than conventionally grown garlic. 
Organic garlic offers a unique marketing advantage compared to conventionally grown 
garlic.  
 
Organic garlic is grown without synthetic fertilisers and pesticides and is best grown 
under the directions of an organic certifying organisation such as the National 
Association for Sustainable Agriculture. Without the use of synthetic pesticides and 
fertilser, the labour costs are significantly increased. Below are examples of organic 
garlic that is being marketed online.  
 

Fresh Creek Garlic – Torquay Victoria 
 

 

 

 

 

 

Source: Fresh Water Creek Garlic, 2021. 

 
 
 
 
 

 
 
 
 
 
 



 

 15 

Nagle Falls Farm – Organic Garlic 
 

 
 
 

 
 

Source: Nagle Falls Farm, 2022 
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Barrington River Organic Farm 
 
 

 
 

 
 

Source: Barington River Organic Farm, 2022 
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Gross Margin Budget – Year 1 
 

Area Unit = 1ha 
 
Income   Item  Quantity   Rate  Price  Budget 
 
Anticipated  1st grade  2000 kg/ha Large  @ $25.00 /kg $50,000.00 
yield  2nd grade  2000 kg/ha Medium  @ $20.00 /kg $40,000.00 
  Retained seed   700 kg/ha   @ $0.00 /kg $0.00 
  Unusable seed  300 kg/ha   @ $0.00 /kg $0.00  
 
  Total    5000 kg/ha 

 
        A. Gross Income/ha  $90,000.00 
Operating Costs 
 
Seed   Large Bulbs (10 cloves/bulb)   938kg/ha $15.00/ kg $14,070.00 
 
Fertiliser  Lime       2.5t/ha  $60.00 /t $150.00 

Single Super      400kg/ha $0.40 /kg $160.00 
Urea      60kg/ha $0.70 /kg $42.00 
Micro-nutrients      5l/ha  $6.50 /L $32.50 
 

Fuel  Ground preparation  15 L/hr  2.0 hr/ha $1.50 /L $45.00 
  Bed preparation (if required) 15 L/hr  1.0 hr/ha $1.50 /L $22.50 
  Chemical application  12 L/hr  5.0 hr/ha $1.50 /L $90.00 
  Fertiliser application  12 L/hr  2.0 hr/ha $1.50 /L $36.00 
  Harvesting   12 L/hr  32.0 hr/ha $1.50 /L $576.00 
  Farm vehicles    12 L/hr  0.4 hr/ha $1.50 /L $72.00 
  Fuel to farmers markets  10,000km/year $0.15/km $1.50 /L $1,500.00
  
Chemicals Pre-emergent herbicide   1 application 1.5l/ha  $10.10 /L $34.50 
  Post-emergent herbicide  1 application 2.0kg/ha $83.31 /kg $166.62 
  Post-emergent herbicide  1 application  3.0kg/ha $83.31 /kg $166.62 
  Post-emergent herbicide  2 applications 0.5l/ha  $14.35 /L $14.35  
  Insecticide   2 applications 0.04L/ha $154.80 /L $12.38 
  Fungicide   2 applications 2.2kg/ha $8.24 /kg $36.26 
  Fungicide   2 applications 0.29L/ha $28.70 /L $16.65 
   
Water  N/A 
 
Labour  Tractor driving    1 person 7.0hr/ha $25.00 /hr $175.00 
  Weeding/Chipping   1 person 40.0hr/ha $18.00 /hr $720.00 
  Contract clove separation 1 person 938kg/ha $1.00 kg $938.00 
  Manual harvest   4 people $32.00hr/ha $25.00 /hr $2,944.00 
  Topping, tailing & packing 4 people $54.0hr/ha $25.00 /hr $5,400.00 
  Shed/Forklift   1 person $0.5hr/ha $25.00 /hr $12.20 
 
Electricity Packing shed     $10.0hr/ha $1.05 /hr $10.50 
 
Packaging Packaging cartons    3000/ha  $1.50 /carton $4,500.00 
 
Freight  Consumer pays, postage and handling added to online orders.    $0.00 
 
Other Costs Farmers market associated costs, websites etc.     $3,000.00 
  Other          $4,000.00 
   
        B. Total Operating Costs $38,942.00 
 
        Gross Margin per ha (A-B) $51,058.00 
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Notes: 
 

 
x This budget was prepared with the assistance of the 2013 gross margin budget sourced from the NSW 

DPI (Napier, Kelly & Watts, 2013). 
 

x The basis of this budget is direct to the consumer via the below channels and not via the commercial 
markets as illustrated on the example gross margin budget listed in appendix B. 

 
1. Online marketing – examples were given on pages 12 to 16. Online marketing via a website allows 
maximum reach to all parts of Australia except Western Australia and Tasmania which have 
quarantine restrictions. If processed and stored correctly, garlic can store for 2-6 months.  
 
2. Local farmers markets - for 2022 Mudgee will have 22 markets per year, this includes 12 x Farmers 
Markets and 10 x Makers Markets. This along with towns like Orange, Bathurst and Dubbo it provides 
a number of options for direct marketing whilst the product is in season or is satisfactory for sale.  
 
3. Direct to restaurants, cafes and food outlets – the Mid-Western Region has a thriving café a 
restaurant culture. This extend to places like Orange, Bathurst and Dubbo, fresh local produce is 
something that the increasing tourist market wanting to experience.  
 

x Production  
 
o 5.0t/ha yield calculated for this gross margin budget. 

 
o 1st grade 2.0t/ha @ $25.00/kg  

 
o 2nd grade 2.0t/ha @ $20.00/kg 

 
o 700kg of garlic remained as seed for the following years crop 

 
o 300kg of unmarketable seed and seed not suitable for planting 

 
o Seed stock for the 1st years crop to be sourced from commercial growers in the Riverina. 

 
o Early varieties can be planted from late February and later varieties to mid-May. Planting to late 

will not allow maximum yield to be achieved. 
 
o Certain varieties are more adaptable to the grower-packer as they are easier to clean. 

 
o Larger sized cloves are best for planting, more unique varieties that are not available through the 

commercial growers will be more expensive and own budgets should be completed. 
 
o Weed control during the early stage is critical for adequate yields. 

 
o Weather conditions should be monitored, and protective fungicide sprays should be applied as 

required. 
 
o Water usage – this budget is based on dryland production, seasonal conditions can significantly 

affect yield and crop performance. 
 
o Garlic production is very labour intensive and costs have been included in this budget. Activities 

such as clove separation, topping, tailing, cleaning, preparing, storing and packaging is substantial. 
The costs have been costed on a contract basis based of the gross margin budget listed in appendix 
B. Costs could be saved if this labour was completed by the owners. 

 
o Investing capital in machinery and equipment to grow, handle, prepare and store garlic is 

significant but can make operations easier and reduce labour costs.  
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x Pests, Disease & Disorders 
 

o The most common pest is thrips, the most common diseases are downy mildew, Stemphylium 
and rust. 

o Post-harvest breakdown causes large losses. 
 

x Packaging  
 

o Packaging is based on a 2kg cartons cost, smaller or larger cartons will be cheaper or dearer but 
this average is assumed.  
 

Economics  
 

o This budget is a guide only and individuals should complete their own due diligence prior to 
commencement.  

o Costs are based on average sourced from conventional retailers from online websites (see pages 
12 to 16).  

o Costs of fertilser, herbicides and pesticides are indicative. 
 

NSW DPI, 2013        
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Gross Margin Budget – Year 2 
 
Area Unit = 1ha 
 
Income   Item  Quantity   Rate  Price  Budget 
 
Anticipated  1st grade  2000 kg/ha Large  @ $25.00 /kg $50,000.00 
yield  2nd grade  2000 kg/ha Medium  @ $20.00 /kg $40,000.00 
  Retained seed   700 kg/ha Medium  @ $0.00 /kg $0.00 
  Unusable seed  300 kg/ha   @ $0.00 /kg $0.00 
 
  Total    5000 kg/ha 

 
        A. Gross Income/ha  $90,000.00 
 
Operating Costs 
 
Seed   Large Bulbs (10 cloves/bulb)   300kg/ha $15.00 /kg $4,500.00 
 
Fertiliser  Lime       2.5t/ha  $60.00 /t $150.00 

Single Super      400kg/ha $0.40 /kg $160.00 
Urea      60kg/ha $0.70 /kg $42.00 
Micro-nutrients      5l/ha  $6.50 /L $32.50 
 

Fuel  Ground preparation  15 L/hr  2.0 hr/ha $1.50 /L $45.00 
  Bed preparation (if required) 15 L/hr  1.0 hr/ha $1.50 /L $22.50 
  Chemical application  12 L/hr  5.0 hr/ha $1.50 /L $90.00 
  Fertiliser application  12 L/hr  2.0 hr/ha $1.50 /L $36.00 
  Harvesting   12 L/hr  32.0 hr/ha $1.50 /L $576.00 
  Farm vehicles    12 L/hr  0.4 hr/ha $1.50 /L $72.00 
    
Chemicals Pre-emergent herbicide  1 application  1.5l/ha  $10.10 /L $34.50 
  Post-emergent herbicide 1 application  2.0kg/ha $83.31 /kg $166.62 
  Post-emergent herbicide 1 application   3.0kg/ha $83.31 /kg $166.62 
  Post-emergent herbicide 2 applications  0.5l/ha  $14.35 /L $14.35  
  Insecticide   2 applications 0.04L/ha $154.80 /L $12.38 
  Fungicide   2 applications 2.2kg/ha $8.24 /kg $36.26 
  Fungicide   2 applications 0.29L/ha $28.70 /L $16.65 
   
Water  N/A 
 
Labour  Tractor driving    1 person 7.0hr/ha $25.00 /hr $175.00 
  Weeding/Chipping   1 person 40.0hr/ha $18.00 /hr $720.00 
  Contract clove separation 1 person 938kg/ha $1.00 /kg $938.00 
 Manual harvest   4 people $32.00hr/ha $25.00 /hr $2,944.00 
  Topping, tailing & packing 4 people $54.0hr/ha $25.00 /hr $5,400.00 
  Shed/Forklift   1 person $0.5hr/ha $25.00 /hr $12.20 
 
Electricity Packing shed     $10.0hr/ha $1.05 /hr $10.50 
 
Packaging Packaging cartons    3000/ha  $1.50 /carton $4,500.00 
 
Freight  Consumer pays, postage and handling added to online orders.    $0.00 
 
Other Costs Farmers market associated costs, websites etc.     $3,000.00 
  Fuel to farmers markets  10,000km/year $0.15/km $1.50 /L $1,500.00 
  Other          $4,000.00 
   
        B. Total Operating Costs $29,372.00
  
        Gross Margin per ha (A-B) $60,628.00 
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Notes: 
 

 
x This budget was prepared with the assistance of the 2013 gross margin budget sourced from the NSW 

DPI (Napier, Kelly & Watts, 2013). 
 

x The basis of this budget is direct to the consumer via the below channels and not via the commercial 
markets as illustrated in this example gross margin budget illustrated in appendix C. 

 
1. Online marketing – examples were given on pages 12 to 16. Online marketing via a website allows 
maximum reach to all parts of Australia except Western Australia and Tasmania which have 
quarantine restrictions. If processed and stored correctly, garlic can store for 2-6 months.  
 
2. Local farmers markets - for 2022 Mudgee will have 22 markets per year, this includes 12 x Farmers 
Markets and 10 x Makers Markets. This along with towns like Orange, Bathurst and Dubbo it provides 
a number of options for direct marketing whilst the product is in season or is satisfactory for sale.  
 
3. Direct to restaurants, cafes and food outlets – the Mid-Western Region has a thriving café a 
restaurant culture. This extend to places like Orange, Bathurst and Dubbo, fresh local produce is 
something that the increasing tourist market wanting to experience.  
 

x Production  
 
o 5.0t/ha yield calculated for this gross margin budget. 

 
o 1st grade 2.0t/ha @ $25.00/kg  

 
o 2nd grade 2.0t/ha @ $20.00/kg 

 
o 700kg of unmarketable seed will be retained for seed for following years crop 

 
o 300kg of unmarketable seed and seed not suitable for planting  

 
o 300kg of seed stock required to be purchased from commercial growers in the Riverina (700kg 

of seed stock was kept from the previous year’s crop).  
 
o Early varieties can be planted from late February and later varieties to mid-May. Planting to late 

will not allow maximum yield to be achieved. 
 
o Certain varieties are more adaptable to the grower-packer as they are easier to clean. 

 
o Larger sized cloves are best for planting, more unique varieties that are not available through the 

commercial growers will be more expensive and own budgets should be completed. 
 
o Weed control during the early stage is critical for adequate yields. 

 
o Weather conditions should be monitored, and protective fungicide sprays should be applied as 

required. 
 
o Water usage – this budget is based on dryland production, seasonal conditions can significantly 

affect yield and crop performance. 
 
o Garlic production is very labour intensive, and the costs have been included in this budget. 

Activities such as clove separation, topping, tailing, cleaning, preparing, storing and packaging is 
substantial. 

 
o Investing capital in machinery and equipment to grow, handle, prepare and store garlic is 

significant but can make operations easier and reduce labour costs.  
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x Pests, Disease & Disorders 
 

o The most common pest is thrips, the most common diseases are downy mildew, Stemphylium 
and rust. 

o Post-harvest breakdown causes large losses. 
 

x Packaging  
 

o Packaging based on a 2kg cartons cost, smaller or larger cartons will be cheaper or dearer, but 
this average is assumed for budgeting purposes. 
 

Economics  
 

o This budget is a guide only and individuals should complete their own due diligence prior to 
commencement.  

o Costs are based on average sourced from conventional retailers from online websites.  
o Costs of fertilser, herbicides and pesticides are indicative. 
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Value adding opportunities: 
 

Once the farming operation is set up, then future value adding can be explored. As with 
all fresh produce, storage life is limited. By developing products that can be sealed and 
stored then more opportunities become available for all year-round sales. Examples of 
this are illustrated below: 

 
x Garlic Salt 
x Garlic powder 
x Minced garlic (see appendix C)  
x Garlic granules 
x Garlic oil  
x Garlic seasoning  
x Garlic flakes 
x Pickled garlic 

 

The following article illustrates some of the value adding opportunities with garlic 
separate to the fresh product to be sold.  
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Source: Garlic Growing for Profit, 2022. 
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Analysis Results  (SOIL)
Customer Distributor

Sample Ref MAGPIE LANE 0-10cm Date Received 09/12/2021  ( Date Issued: 14/12/2021 )  ( 
Date Sampled: 06/12/2021 )

Sample No B125958A / SDA1273
Crop GARLIC

Analysis Result Guideline Interpretation

pH [1:5 H2O] 5.8 5.8 - 8.5 Normal

pH [1:5 CaCl2] 4.8 5.2 - 7.9 Slightly Low

Organic Matter (%) 3.7 3.0 - 8.0 Normal

CEC (meq/100g) 6.05 12.00 - 40.00 Low

EC [1:5 H2O] (dS/m) 0.07 0.90 - 3.00 Very Low

NO3-N (ppm) 5.0 15.0 - 70.0 Low

NH4/N (ppm) < 1.0

Phosphorus [Colwell] 
(ppm) 28 64 - 214 Low

Potassium[Am. Acet.] 
(meq/100g) 0.77 0.50 - 1.50 Normal

Calcium[Am. Acet.] 
(meq/100g) 3.89 6.00 - 15.00 Slightly Low

Magnesium[Am. Acet] 
(meq/100g) 1.19 1.00 - 4.50 Normal

Sulphur [MCP] (ppm) 6 8 - 20 Slightly Low

Boron[CaCl2] (ppm) 0.4 1.0 - 5.0 Slightly Low

Copper [DTPA] (ppm) 0.9 2.5 - 20.0 Low

Iron [DTPA] (ppm) 118 5 - 120 Normal

Manganese [DTPA] (ppm) 59.2 5.0 - 60.0 Normal

Zinc [DTPA] (ppm) 1.6 5.0 - 15.0 Very Low

Sodium[Am. Acet.] 
(meq/100g) 0.1 0.3 - 3.0 Low

Aluminium[KCl] 
(meq/100g) 0.06 1.00 - 2.50 Very Low

Chloride (ppm) 56 200 - 1100 Low

Ca base saturation (%) 64.4 <75 Normal

Page : 1 / 3 Date Printed : 14/12/2021
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Analysis Results  (SOIL)
Customer Distributor

Sample Ref MAGPIE LANE 0-10cm Date Received 09/12/2021  ( Date Issued: 14/12/2021 )  ( 
Date Sampled: 06/12/2021 )

Sample No B125958A / SDA1273
Crop GARLIC

Analysis Result Guideline Interpretation

K base saturation (%) 12.7 <5 High

Mg base saturation (%) 19.7 <15 High

Na base saturation (%) 2.2 <2 High

Al base saturation (%) 1.10

Ca:Mg Ratio 3.3 2.5 - 3.0 High

Texture SILTY
LOAM

Colour BROWN

Aluminium (ppm) 6.0

Sodium (ppm) 31.0

Calcium (ppm) 779.0

Magnesium (ppm) 143.0

Potassium (ppm) 299.0

Lime Requirement (t/ha) < 0.50

Additional Comments
Soil analyses performed and reported on sam ples dried at 40oC and sieved to <2mm; Plant tissue analyses performed and 
reported on samples dried at 70oC and ground (NB/ Fruit, F ruitlet & Tuber reported on fresh weight basis)

Please Note
Whilst every care is taken to ensure that the Results from Analysis are as accurate as possible, it is important to note that the analysis relates to the 
sample received by the laboratory, and is representative only of that sample.  No warranty is given by the laboratory that the Results from Analysis 
relates to any part of a field or growing area not covered by the sample received. It is important to ensure that any soil, leaf, silage or fruitlet sample sent 
for analysis is representative of the area requiring analysis and that samples are obtained in accordance with established sampling techniques.  A leaflet 
containing instructions on how to take soil, leaf, herbage, silage and fruit samples for analysis is available from the laboratory on request.

This laboratory has been awarded a Certificate of Proficiency for specific soil and plant tissue analyses by the Australasian Soil and Plant Analysis 
Council (ASPAC).  Tests  for which proficiency has been demonstrated are highlighted in this report with an asteri sk.

Page : 2 / 3 Date Printed : 14/12/2021
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Area Unit = 1ha GARLIC 2013 

INCOME: Item 
Anticipated Yield 1st Grade 

2nd Grade 
Marketable Total 

OPERATING COSTS: 
Seed and Plants Large Bulbs (10 cloves/bulb) 

Fertiliser Single Super 
Calcium Nitrate 
Potassium Nitrate 
Magnesium Nitrate 
Urea 
Micro Nutrients 

Fuel Ground Preparation 
Bed Preparation 
Chemical Applications 
Fertiliser Applications 
Harvesting 
Farm Vehicles 

Chemicals Pre-emergent Herbicide 
Post-emergent Herbicide 
Post-emergent Herbicide 
Post-emergent Herbicide 
Insecticide 
Fungicide 
Fungicide 

Water Furrow Irrigation 

Labour Tractor Driving 
Weeding/Chipping 
Irrigation 
Contract Clove Separation 
Manual Harvesting 
Topping, Tailing & Packing 
Shed/Forklift 

Electricity/Gas Packing Shed 

Packaging Packaging Cartons 

Freight/Transport Truck 

Other Costs Agents Commission 

2814 kg/ha Large @ 6.00 $ /kg 
2680 kg/ha Medium @ 4.00 $ /kg 
5494 kg/ha 

5.02 $ /kg 

A. Gross Income/ha 

938 kg/ha 8.00 $ /kg 

400 kg/ha 0.48 $ /kg 
175 kg/ha 0.76 $ /kg 
175 kg/ha 1.32 $ /kg 
125 kg/ha 1.28 $ /kg 

60 kg/ha 0.86 $ /kg 
5 L/ha 6.50 $ /L 

15 L/hr 2.0 hr/ha 1.15 $ /L 
15 L/hr 1.0 hr/ha 1.15 $ /L 
12 L/hr 5.0 hr/ha 1.15 $ /L 
12 L/hr 2.0 hr/ha 1.15 $ /L 
12 L/hr 32.0 hr/ha 1.15 $ /L 
12 L/hr 0.4 hr/ha 1.15 $ /L 

1 application 1.5 L/ha 10.10 $ /L 
1 application 2.0 kg/ha 83.31 $ /kg 
1 application 3.0 kg/ha 83.31 $ /kg 
2 applications 0.5 L/ha 14.35 $ /L 
2 applications 0.04 L/ha $ 154.80 /L 
2 applications 2.2 kg/ha 8.24 $ /kg 
2 applications 0.29 L/ha 28.70 $ /L 

4.5 ML/ha 60.00 $ /ML 

1 person 7.0 hr/ha 25.00 $ /hr 
1 person 40.0 hr/ha 18.00 $ /hr 
1 person 2.4 hr/ha 25.00 $ /hr 
1 person 938 kg/ha 1.00 $ /kg 
4 people 32 hr/ha 18.00 $ /hr 
4 people 54.0 hr/ha 18.00 $ /hr 
1 person 0.5 hr/ha 25.00 $ /hr 

10.0 hr/ha 1.05 $ /hr 

549 cartons/ha $1.90 /carton 

88 
cartons/ pallet 

space $ 115.00 
cost per pallet 

space $1.30 /carton 

15% 

$ Cost 

Weighted Average 

Quantity Rate Price 

standard 
budget 

$ 16,884.00 
$ 10,720.00 

$ 27,604.00 

7,504.00 $ 

192.00 $ 
133.00 $ 
231.00 $ 
160.00 $ 

51.60 $ 
32.50 $ 

34.50 $ 
17.25 $ 
69.00 $ 
27.60 $ 

441.60 $ 
5.52 $ 

15.15 $ 
166.62 $ 
249.93 $ 

14.35 $ 
12.38 $ 
36.26 $ 
16.65 $ 

270.00 $ 

175.00 $ 
720.00 $ 

60.00 $ 
938.00 $ 

2,304.00 $ 
3,888.00 $ 

12.50 $ 

10.50 $ 

1,043.86 $ 

714.22 $ 

4,140.60 $ 

your 
budget 

B. Total Operating Costs $ 23,687.59 

Break-even Price 

Break-even Yield 

$4.19 / carton for 
(weighted average) 
4495 cartons / ha @ 

5494 

$5.02 

cartons/ha 

/ carton 

Gross Margin per ha (A-B) 

Gross Margin /ML 

$ 

$ 

3,916.41 

870.31 

The product trade names in this publication are omitted on the understanding that no preference between equivalent products is intended and that the 
inclusion of a product does not imply endorsement by NSW DPI over any other equivalent product from another manufacturer. 

PRODUCT TRADE NAMES 
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