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6.5.4 Assessment of Impacts 

6.5.4.1 Impacts to Heritage Items 

As identified above, there are no items listed on a statutory heritage register within the Project Area. 
Additionally, no potential heritage items have been identified within the Project Area based on the review 
of historical background and site inspection undertaken as part of this assessment. The Project would 
therefore not impact any heritage items within the Project Area. 

The Project Area is located within the vicinity of the Goulburn River National Park, part of which is a locally 
listed landscape heritage item. Due to the topography of the surrounding area, and distance (>2.5 km) 
between the Project Area and the heritage item, views to the Goulburn River National Park will be 
maintained and the character and setting of the heritage item will not be impacted. Additionally, no 
physical impacts to the Goulburn River National Park are proposed as part of the Project. 

The proposed road and culvert upgrades are located greater than 5 km from the nearest listed heritage 
item; and are not located in the vicinity of any potential heritage items. They would not result in visual or 
physical impacts to listed or potential heritage items in the vicinity of the proposed works. 

6.5.4.2 Impacts to Historical Archaeology 

The proposed construction activities associated with the Project include significant ground disturbing works 
for the establishment of the Project construction site and installation of the solar panel arrangement, BESS, 
substation and associated infrastructure. 

The Development Footprint for the Project includes works within areas of the site identified as having 
moderate to low archaeological potential, refer to Figure 6.10. The construction impacts associated with 
the Project would require ground disturbance for the preparation of the site (such as regrading, removal of 
topsoil and establishment of access tracks) and subsequent construction of the solar panels and associated 
components of the Project. This would likely result in significant impacts to, or total removal of, any 
historical archaeological remains within the Development Footprint. This includes the removal of 
archaeological evidence associated with the use of the c.1900 house in the north-east corner. However, 
these archaeological remains are unlikely to be of local significance or meet the definition of a ‘relic’. 
Their removal would be a minor to negligible heritage impact. 

An exclusion zone around the area of historical archaeological potential associated with the Slab Hut has 
been included within the layout for the Project. Therefore, no ground disturbing works are proposed within 
the area of high archaeological potential. This will avoid significant impacts to, or removal of archaeology 
associated with the Slab Hut and its use by the O’Brien family resulting from the Project. 

6.5.5 Management and Mitigation Measures 

The following management measures are recommended to be implemented through the design and 
construction phase of the Project to minimise and/or manage impacts to historical archaeology within the 
Project Area. 

• Impacts to the areas of high historical archaeological potential are to be avoided wherever possible. 
An exclusion zone of 20 m has been established around the Slab Hut, the area identified as having 
historical archaeological potential. 
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• All contractors and Project team for the Project should be made aware of the archaeological potential 
and heritage sensitivity of the site, through a heritage-specific induction which outlines their 
requirements under the Heritage Act 1977 and the Project approvals. 

• A Heritage Management Plan would be developed for the Project, an unexpected heritage finds 
protocol should be implemented for the construction works in the unlikely event that historical 
archaeological remains should be encountered during construction works. 

6.6 Land 

A Soil, Land and Agriculture Assessment including detailed Land Use Conflict Risk Analysis (LUCRA) has been 
prepared by Umwelt (2023) to address the SEARs requirements relating to land, as presented in 
Appendix 1. The full reports are provided in Appendix 11 with the outcomes of the assessment 
summarised below. The stakeholder engagement identified a community concern around the potential loss 
of community sense of place due to change in the land use from agriculture to renewable energy 
generation and this is also addressed within this section. 

6.6.1 Existing Environment 

The topography of the Project Area is generally flat to undulating in terrain, with some drainage lines and 
creeks providing minor undulation in the landscape. The Project Area consists of agricultural land in the 
form of open paddocks, the majority of which has been subject to land clearing over a long history of 
grazing and cropping. 

As a result, the Project Area now supports a mosaic of exotic vegetation, derived native grassland in a range 
of conditions, isolated paddock trees, areas of thinned woodland forest, and areas of intact woodland and 
forest around its periphery. 

The Singleton 1:250,000 Geological Map (Rasmus et al., 1969) indicates that the Project Area is 
predominantly underlain by Olivine basalt with occasional sediment interbeds, Dolerite, Trachyte and 
Microsyenite. 

Works associated with the Road Upgrades Area located north of the Project Area along Ringwood Road will 
be contained within the road reserve. Upgrades to the road will not change the land use of the area.  

6.6.2 Methodology 

Full details of the assessment approaches are provided in Appendix 11. Broadly the assessment involved: 

• Desktop review of regional mapping accessed using the NSW Government eSPADE information system 
and SEED web-based portals to assess soil and landscape baseline data relevant to the Project Area. 

• A soil survey, including field sampling and in-situ soils classification, conducted during August 2022 with 
additional sampling occurring in January 2023. These samples were taken in reference to the Australian 
Soil and Land Survey Field Handbook (2009) and The Australian Soil Classification (Isbell, 1996). Samples 
were taken from 28 locations in August 2022 and a further eight locations in January 2023. These 
sampling locations are shown in Figure 6.11.  
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• The field survey included collection of GPS recordings and photographs of soil sampling sites and 
profiles, slope and landforms. Samples were submitted to the NATA accredited (No. 14960) 
Environmental Analysis Laboratory (EAL) for laboratory analysis. 

• Land and Soil Capability (LSC) assessment, conducted in accordance with the Land and Soil Capability 
Assessment Scheme; Second approximation (DPIE, 2012) (the LSC Guidelines) to establish the 
limitations to the land and the likelihood of degradation under eight hazards. Following an assessment 
of each site and soil profile against the eight identified hazards, the results were used to establish the 
LSC of each site.  

• No Biophysical Strategic Agricultural Land (BSAL) was mapped across or within close proximity to the 
Project Area. The nearest regionally mapped BSAL is approximately 4 km to the northwest of the site. 
Given the lack of presence of BSAL across or immediately surrounding the site, a BSAL assessment was 
not required to be conducted. 

• The Project Area is mapped as State Significant Agricultural Land (SSAL) under the draft mapping 
prepared by DPE. SSAL areas are recognised as essential for future agricultural land use planning as 
they contain fertile soils, key climatic conditions and general land capability.  

• A LUCRA was prepared in accordance with the Land Use Conflict Risk Assessment Guidelines (2011) fact 
sheet provided by the NSW DPI. The LUCRA is provided in Appendix B of the Soils, Land and Agriculture 
Assessment which is provided as Appendix 10 of this EIS. 

• As the Project Area is surrounded by Goulburn River National Park, there are no immediate residential 
neighbours and as such no consultation was undertaken with residential neighbours as part of the 
LUCRA. Engagement and interviews were conducted with National Parks and Wildlife Service (NPWS) to 
establish their views on the potential use of agricultural land for energy production. 

Full details of the assessment approach and methodology are provided in Appendix 11 and was conducted 
in accordance with the Solar Guidelines 2022. 

6.6.3 Results Discussion  

6.6.3.1 Survey Results  

The following predominant soil types were identified within the Project Area following surveys: 

• Dermosols – soils with structured B2 Horizon and lacking a strong texture contrast between the A and B 
Horizons, and other soils with B2 horizons that have grade of pedality greater than weak throughout 
the major part of the horizon. These soils in the Project Area were derived from weathered basalt and 
were predominately identified on the hill slopes surrounding the basaltic cap. 

• Ferrosols – soils with B2 Horizons in which the major part has a free iron oxide content greater than 5% 
Fe in the fine earth fraction (<2 mm), and do not have a clear or abrupt textural B horizon or a B2 
horizon in which at least 0.3 m has vertic properties. These soils are almost entirely formed on either 
mafic or ultramafic igneous rocks, their metamorphic equivalents, or alluvium derived therefrom. 
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• Sodosol – soils with strong texture contrast between A horizons and sodic B horizons which are not 
strongly acid and in which the major part of the upper 0.2 m of the B2 horizon (or the major part of the 
entire B2 horizon if it is less than 0.2 m thick) is sodic, that being soils with an Exchangeable Sodium 
Percentage (ESP) >6%). 

The locations of the three identified soil types are shown in Figure 6.12. Physical soil descriptions and 
photographs of each sampling site and soil profile are provided in Appendix 11. 

6.6.3.2 Laboratory Analysis  

Laboratory analysis indicates: 

• Soil Acidity and Salinity – the majority of the topsoil collected at the sampling sites was ‘strongly acidic’ 
to ‘slightly acidic’, and ‘non-saline to ‘slightly saline’. The subsoil ranged from ‘slightly acidic’ to 
‘strongly alkaline’. No acid sulfate soils were identified. 

• Soil Erosion – presence of slightly dispersive to dispersive soils was identified in the Project Area, 
indicating that soils are unlikely to present an erosion issue.  

• Soil Fertility – low Effective Cation Exchange Capacity (ECEC) and low Cowell Phosphorus levels (both 
indicators of soil fertility) were identified. Although site soils were generally high in fertility, some areas 
were low in fertility which may affect the establishment and growth of vegetation in exposed surfaces.  

• Soil Compaction – the field survey did not identify any potential clay pans and compaction issues that 
could occur following the long-term use of the Project Area for agriculture production. 

6.6.3.3 Land and Soil Capability Assessment  

The results of the LSC assessment, as illustrated in Figure 6.13, indicate: 

• 23 Sites (1, 2, 5, 10–19, 22–28, 30, 33 and 36) were classed as Class 4 land. This classification indicates 
that the land has moderate capability with moderate to high limitations for high-impact land capability. 
This land will restrict land management options for high-impact land uses such as cropping, high- 
intensity grazing and horticulture. These limitations can only be managed by specialised management 
practices with a high level of knowledge, expertise, inputs, investment, and technology. 

• 13 sites (3, 4, 6–9, 20, 21, 29, 31, 32, 34 and 35) were classified as Class 6 land. This land has low 
capability and very high limitation for high-impact land uses. Additionally, areas within the Project Area 
contained rocky outcrops, and although they were not assessed, would meet the classification of Class 
6 land.  



Soil Sampling Sites
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Image Source:  ESRI Basemap (2022) Data source:  NSW LPI (2022), NSW DSFI (2022); NPWS Estate (2022); Lightsource BP (2022)
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Image Source:  ESRI Basemap (2022) Data source:  NSW LPI (2022), NSW DSFI (2022); NPWS Estate (2022); Lightsource BP (2022)
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Image Source:  ESRI Basemap (2022) Data source:  NSW LPI (2022), NSW DSFI (2022); NPWS Estate (2022); Lightsource BP (2022)
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6.6.4 Assessment of Impacts 

6.6.4.1 Impacts on Agricultural Land 

Approximately 799.5 ha of the 2,000 ha Project Area would be used for the siting of the solar panels and 
associated infrastructure. The Project will impact agricultural productivity within the Project Area by 
removing approximately 160 ha of marginal cropping land from production and removing cattle grazing 
(cattle grazing may continue within a BSA within the Project Area, pending approval on compatibility) from 
the Project Area. 

The Project will be designed to offer a dual purpose allowing the area to be grazed by livestock, in 
particular sheep. Sheep grazing would be trialled within the security fenced area where the solar panels are 
located. Lightsource bp will implement measures to manage the co-existence of farming activities and the 
operation of the Project. An OEMP will be developed in consultation with the host landholders and DPI 
Agriculture. 

The Australian Guide to Agrisolar for Large-Scale Solar, for proponents and farmers (Agrisolar Guide 2021) 
was prepared by the Clean Energy Council (March 2021) to act as a guide for co-sharing of agriculture and 
solar farming in Australia. The Agrisolar Guide 2021 identified that there were at least 13 large-scale solar 
farms successfully grazing sheep (identified as ‘solar grazing’) in Australia in 2020 and identified a number 
of successfully trialled positive benefits including: 

• Sheep help control vegetation growth within the Project Area, reducing the need for mowing or 
spraying, which reduced grass fire risks. 

• Maintenance costs are reduced as result of vegetation being controlled by sheep. 

• Animal welfare conditions are improved, with: 

o The solar panels providing shade and protection from strong winds for sheep resulting in higher 
quality wool. 

o Safety from predators is enhanced by the installation of secure boundary fencing. 

o Cover provided by the panels improves safety from raptors. 

o Reduced wool contamination (from burrs). 

The Agrisolar Guide 2021 provides a number of recommendations to ensure land sharing success, and 
these recommendations will be incorporated into the OEMP to be prepared for the Project. This will 
include measures for managing stock (sheep), including a requirement to keep the stock in good health, 
ensuring frequent shearing (to keep wool growth low), ensure mustering is conducted in an agreed safe 
manner, and that any fatalities are managed by the farmer. There is also potential for parts of the Project 
Area to be established as a BSA which may allow cattle grazing to continue, subject to appropriate 
management plans and approvals. 

The community has reported wild dog activity in the area and have raised concerns that agrisolar land use 
may increase wild dog activity, presenting a risk to livestock and local fauna. Mitigation and management 
measures such as a Wild Dog Management Plant would be implemented to reduce this risk. 



 

Goulburn River Solar  Farm  Assessment and Mitigation of Impacts 
21507_R09_GRSF EIS_V2  114 

After the initial operating period (40 years or more), the solar farm would either be decommissioned, 
removing all infrastructure and returning its existing land capability, or repurposed with new PV equipment 
subject to the site technical feasibility and planning consents. 

6.6.4.2 Soil Erosion 

Due to the presence of sodic and dispersive soils within the Project Area, the risk of erosion on site due to 
construction activities is considered high (mostly limited to the southern section of the Project Area). 
In these areas, excavation of soils should be limited where possible and excavated soils should be 
stockpiled and contained to avoid potential dispersion and sediment transfer. Disturbance to ground cover 
should be limited where possible. Maintenance of ground cover will also aid in the prevention of topsoil 
losses from erosive forces (primarily water and wind) and can assist in the prevention of tunnel erosion. 

All construction and decommissioning activities for the Project will be undertaken in accordance with an 
Erosion and Sediment Control Plan (ESCP) as detailed in Section 6.10.5. Additionally,, a CEMP will be 
prepared by Lightsource bp that identifies erosion and sediment control mitigation measures prior to works 
commencing. 

Similarly, the operation and decommissioning of the Project would be in accordance with an OEMP or 
Decommissioning and Rehabilitation Management Plan (DRMP) that will detail measures to limit erosion 
during the operation of the Project. 

6.6.4.3 Weeds, Pests and Farm Biosecurity 

With appropriate mitigation measures in place, there is low potential for weeds and invasive pests to 
spread or impact neighbouring land. 

As detailed in Section 6.6.5, Lightsource bp will prepare and implement an OEMP, which would outline 
appropriate measures to manage weeds, pests and farm biosecurity. 

6.6.4.4 Spraying Impacts 

Weed spraying would be undertaken throughout the Project Area to manage and control targeted weed 
species in accordance with the OEMP. Spray drift from weed spraying has the potential to impact the 
neighbouring Goulburn River National Park. In accordance with the Pesticides Act 1999 along with advice 
provided by the NSW EPA, a variety of strategies outlined in Section 6.6.5 will be implemented to minimise 
conflict and/or damage arising from spray drift. 

6.6.4.5 Socio-Economic Impacts 

Socio-economic impacts associated with the agriculture industry as a result of the Project are expected to 
be negligible. The Development Footprint within the Project Area occupies approximately 799.5 ha of 
agricultural land accounting for less than 0.0007% of the total amount of land associated with agricultural 
use (1,081,841 ha) within the Hunter Region of NSW (DPI 2013) resulting in a negligible reduction in the 
overall productivity of the region. 

As there will be negligible impact to agriculture activity (with sheep grazing compatible with the 
Development Footprint), impacts to supporting services, processing and value adding industries relevant to 
agricultural enterprises are considered negligible. 
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6.6.4.6 Land Use Conflict 

Land use conflicts may arise as a result of the Project, if management and mitigation measures are not 
appropriately implemented. A risk identification and ranking process has been undertaken as part of the 
LUCRA in accordance with Land Use Conflict Assessment Guide (DPI, 2011) and presented in detail Appendix 
B of the Soils, Land and Agriculture Assessment found in Appendix 11. 

Key risks identified during this process include traffic during construction and decommissioning, and 
bushfire. With the implementation of measures outlined in Section 6.6.5 the potential impact of change in 
land use on the surrounding land and land users will be manageable and minor. Additionally, once 
decommissioned, the Project Area will be remediated to enable agricultural production including cropping 
and grazing to resume at the previous capacity. 

6.6.4.7 Other Land Use Impacts 

The SEARs require an assessment of the potential impact of the development on existing land uses on the 
site and adjacent land, including flood prone land, Crown lands, mining, quarries, mineral or petroleum 
rights. These are addressed in this section. 

Flood Prone Land 

The Project Area is not identified as flood prone land. The Project Area was found to present a low risk of 
flooding under both the existing and climate change conditions modelled (refer to Section 6.10 for further 
details on flooding impacts). 

Crown Lands 

Some parcels of Crown Land are located within the Project Area, primarily along Wollara Road. 
Consultation with Crown Lands has been undertaken during the EIS process, and Lightsource bp has made 
an application to purchase these parcels of land, refer to Figure 1.2. Landholder consent has been obtained 
from Crown Lands, refer to Appendix 4. 

Mining, Quarries, Mineral or Petroleum Rights 

There are no mining, quarrying, mineral or petroleum rights held over the Project Area. 

6.6.5 Cumulative Land Impacts 

Cumulative land impacts were assessed in the LUCRA (refer to Appendix 10) and are associated with the 
significant development of major renewable energy projects in the nearby CWO REZ and Hunter-Central 
Coast REZ. As such there are several solar farms within the region that are approved or in planning. This 
cumulative area of land utilised for these renewable energy projects compared with the land utilised for 
agricultural use within the Upper Hunter Region of NSW (DPI, 2013) will result in a negligible reduction in 
the overall productivity of the greater region. 

The Project will be designed to support potential sheep grazing into the future, there is also potential for 
cattle grazing to continue within the Project Area in a BSA, as such there will be negligible impact to 
agriculture activity (with grazing able to continue within the Development Footprint), impacts to supporting 
services, processing and value adding industries relevant to agricultural enterprises will be negligible.  

Further details on cumulative land impacts are provided in Appendix 22. 



Goulburn River Solar  Farm Assessment and Mitigation of Impacts 
21507_R09_GRSF EIS_V2  123 

6.7.5 Assessment of Impacts 

6.7.5.1 Visual Impact 

The Project Area’s isolated location (surrounded by Goulburn River National Park) partially screens it from 
view. Due to its location the Project has minimal impacts on neighbouring residents and visual amenity. 
The preliminary assessment determined that six viewpoints required detailed assessment – five private 
viewpoints (R03, R05, R09, R21, R46) and a single public viewpoint (Wollara Road). Two of these 
viewpoints (R09 and R21), were eliminated during the field inspection (Stage 1) as there were existing 
site features obstructing the view toward the Project Area, and thus further assessment was not 
required. 

Modelling was used to visualise views from the four remaining viewpoints (R3, R5, R46 and Wollara Road). 
The highest visual impact (moderate) would occur at Wollara Road. With the implementation of 
perimeter landscaping in 3–5 years the impact would be reduced to very low as a residual rating. 
Remaining private viewpoints were rated as having low visual impact (refer Figure 6.15).  

Proposed landscaping is shown in the draft landscape plan and is intended to screen views of the Project 
infrastructure from Wollara Road (for road users travelling through Goulburn River National Park) and 
would be located along the Wollara Road frontage within the Project Area. A detailed landscape plan 
would be prepared in consultation with NPWS prior to commencement of construction of the Project 
(refer Figure 6.16). 




