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Executive Summary  

Cooperative Bulk Handling (“the client”) commissioned Bio Diverse Solutions as Environmental Consultants to undertake a 

spring reconnaissance flora and targeted vegetation survey within the 37.06 ha CBH Nyabing Receival Site (Lot 9321 Bin 

Road), and later an additional out-of-season flora and targeted vegetation survey of intersections adjacent to the site. Three 

small areas were not directly surveyed during the reconnaissance or additional survey, but data was extrapolated based on 

the two site surveys and photos of the extrapolated areas. The extrapolated data was then confirmed through an additional 

targeted Threatened Ecological Community (TEC) survey in November 2023. The survey area constituted a total of 40.37 ha. 

The survey area is located within the locality of Nyabing in the Shire of Kent. The surveys were required to provide 

environmental assessment data to assist with planning and development associated with site upgrades. The data collected 

guides designs and environmental approvals required for these developments. 

Four vegetation units were identified within the survey area. One vegetation unit related to specific hydrological regimes, and 

therefore consisted of the halophyte-dominated community, namely Vegetation Unit 3: Samphire Shrubland. The condition of 

the vegetation units ranged from ‘Completely Degraded’ to ‘Very Good’, with degradation largely attributed to significant 

invasion of agricultural weeds at clearing edges, and disturbance from engineered drainage channels. Approximately 32.08 

ha of the 40.37 ha survey area was classified as cleared, consisting of open paddock, bare ground, Cooperative Bulk Handling 

infrastructure, roads, and a disused railway line. The remaining 8.29 ha existed in a vegetated state. The combined total of 

flora species identified within the survey area over the spring and out-of-season reconnaissance flora surveys was 103 

species. Thirty-seven introduced or non-native species were present, including one species of a ‘Declared Pest – s22(2)’ 

under the Biosecurity and Agricultural Management Act 2007 (BAM Act 2007) and a Weed of National Significance under the 

Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act 1999), namely Asparagus asparagoides (bridal 

creeper). Of the 53 Priority and Threatened flora identified in the desktop assessment, 31 species were assessed during the 

pre-survey likelihood of occurrence (LOO) assessment as ‘Likely’ or ‘Possible’ to occur within the survey area. Minor limitations 

were present for several species that had been assessed as ‘Likely’ or ‘Possible’ to occur within the survey area, relating to 

insufficient information availability on species and flowering times. They did not significantly affect the validity of the spring 

reconnaissance survey. One Priority flora taxa was identified within the survey area, namely the P3 Styphelia sp. Dumbleyung, 

which occurred within Vegetation Unit 4: MMMSL. This species was identified post-field and therefore its abundance and 

distribution within the survey area had to be determined via a targeted flora survey (BDS, 2023a).  

Two vegetation units, specifically Vegetation Unit 1: Euclox OW and Vegetation Unit 2: Eucsal OW, displayed similarities to 

the Threatened (TEC) and Priority (PEC) Ecological Community, ‘Eucalypt Woodlands of the Western Australian Wheatbelt’ 

(Wheatbelt Woodlands). Wheatbelt Woodland is listed as a Critically Endangered (CR) TEC under the EPBC Act 1999 and 

as a Priority 3 PEC under the state Biodiversity and Conservation Act 2016 (BC Act 2016). Analysis of Vegetation Unit 1: 

Euclox OW and Vegetation Unit 2: Eucsal OW occurred separately to determine whether they met Wheatbelt Woodland TEC 

/ PEC ecological criteria. Vegetation Unit 1: Euclox OW possessed a roadside remnant (0.15 ha) and two small patches 

totalling approximately 2.93 ha containing mature key canopy species and sufficient condition to be assessed under Category 

D condition criteria; the remaining area of the vegetation unit was in ‘Completely Degraded’ condition and therefore in an 

inadequate condition for listing. Vegetation Unit 2: Eucsal OW possessed 0.95 ha of ‘Degraded’ remnant vegetation that was 

assessed under Category D, and 0.17 ha of ‘Good’ condition vegetation assessed under Category C. Due to the remnant 

being viewed as a road reserve remnant and spreading approximately 50 m in width, the 5 m minimum patch width criteria 

was met. Additionally, the minimum density for mature trees of ≥ 5 trees per 0.5 was exceeded, with approximately 6 per 0.5 

ha recorded. Therefore, 0.95 ha of roadside patches of Vegetation Unit 2: Eucsal OW was able to meet Category D 

(“Degraded” condition) criteria for the Wheatbelt Woodlands TEC/PEC, and 0.17 ha of roadside Vegetation Unit 2: Eucsal OW 

was able to meet Category C (“Good” condition) criteria for the Wheatbelt Woodlands TEC/PEC. The three extrapolated areas 

were assessed for Wheatbelt Woodland TEC/PEC as part of the November 2023 survey; the small extrapolated patch in the 

southeast of the survey area meets Wheatbelt Woodland TEC/PEC classification and has been included in the area 

calculations above.  

Historically, the Wheatbelt Woodlands TEC / PEC would have highly likely been prevalent across the survey area. Clearing 

activities over the past century and invasion by exotic species has degraded the remaining native vegetation remnants to a 

condition where the majority of eucalypt woodland remnants are no longer able to meet the minimum condition thresholds and 

thus be listed as part of the Wheatbelt Woodlands TEC/PEC. 
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1. Introduction, Scope and Background Information 

Cooperative Bulk Handling (CBH), here in referred to as “the client” commissioned Bio Diverse Solutions as Environmental 

Consultants to undertake a spring reconnaissance flora and targeted vegetation (TEC/PEC) survey at the Nyabing CBH 

Receival Bin, specifically located at Lot 9321 Bin Road, Nyabing WA 6341 and an additional out of season flora and targeted 

vegetation survey of the adjacent intersections. In addition, three small patches of vegetation were mapped in September 

2023 which had not been directly surveyed. The vegetation unit and condition mapping were extrapolated based on 

observation from the two site surveys and photos of the area that were supplied by CBH for verification of vegetation units 

and condition. These patches are referred to in the mapping as “Extrapolated Data”. In November 2023 the extrapolated data 

was verified with a site visit. In addition, during this survey, a targeted vegetation survey was undertaken to determine the 

presence of TEC/PEC ‘Eucalypt Woodlands of the Western Australian Wheatbelt’ (Wheatbelt Woodlands). The purpose of 

the survey is to provide environmental assessment data for the planning and development associated with site upgrades.  

The scope of works include: 

• Complete a desktop assessment of publicly available databases (including DBCA database searches - to be 

supplied by Cooperative Bulk Handling pertaining to the site for threatened flora and vegetation; 

• Undertake a spring and out-of-season flora and vegetation survey across the survey area, including field GPS and 

mapping of vegetation and flora, boundaries of vegetation units and threatened and priority flora (if present); 

o This shall include a likelihood of occurrence (LOO) assessment for all conservation significant flora 

species and ecological communities identified in desktop searches; 

o Identification and mapping of the vegetation condition within the survey area using the EPA (2016) 

condition scale, including the location of any Weeds of National Significance or Declared Weeds;  

o Assessment of vegetation units during the field survey and if bore similarity to any TEC / PEC’s identified 

in the LOO. If required, undertake quadrat sampling in vegetation units where TEC / PEC is potentially 

present; 

• Undertake any identification of flora species, including herbarium identification as required; 

• Prepare IBSA data package as per EPA guidelines, and provide to client at completion of survey (as required to be 

submitted via the IBSA website by the client); 

• Preparation of reconnaissance flora and targeted vegetation survey report, which will be aligned with the appropriate 

government agency legislation and guidelines;  

o TPFL forms for new populations of priority or threatened flora and ecological communities to be submitted 

to DBCA; 

• Preparation of a stand-alone memo providing assessment of environmental approvals required, including of the 10 

clearing principals, and any recommendations to mitigate or reduce impacts of the project. 

1.1. Location and Development Proposal 

The original ‘survey area’ is defined as the approximately 37.06 ha area, comprised of the 28.23 ha CBH Nyabing Receival 

Site, the adjacent 4.04 ha Shire of Kent reserve, and 4.79 ha railway reserve/infrastructure (refer to Table 1 and Figure 1). An 

additional survey area, comprised of three sub-sections slightly overlaying the original survey area, added another 2.75 ha to 

the survey area, creating a combined survey area total of 39.81 ha. The additional survey area covered the intersections of 

Nyabing-Pingrup Road and Bin Road, Kukerin Road and Bin Road, and Katanning-Nyabing Road and Bin Road. The three 

extrapolated patches included an additional 0.55 ha of survey area, with the total survey area totalling 40.36 ha. The survey 

area is situated within the township of Nyabing within the Shire of Kent, approximately 320 km south-east of Perth. 

The “study area” consists of the 10 - 30 km radius around the survey area, used for indications of LOO of Threatened or 

Priority flora and ecological communities. The various search radii used for the desktop assessment were determined by the 

sources of the databases analysed. It provides a broader local context and assessment of the survey area. This 

reconnaissance survey provides base-line data for determining what further surveys and environmental approvals are required 

for the clearing and development of these areas, such as further targeted or detailed surveys. 
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1.3. Geology and soils 

Database searches show the survey area lies within the Coblinine 2 Subsystem (259Cb_2) within the South-western Zone of 

Ancient Drainage. The Coblinine 2 Subsystem is described as “Broad valley floors and alluvial plains with significant areas of 

saline wet soils (30-40%) as well as alkaline grey shallow sandy duplex soils and grey deep sandy duplex soils” (DPIRD, 

2022a). The Coblinine System is described as “Broad valley floors, with few lakes, in the South western Zone of Ancient 

Drainage. Saline wet soils, alkaline grey shallow duplex soils and grey deep sandy duplex soils. Salmon Gum-Wandoo 

woodland, Mallee scrub and samphire flats” (DPIRD, 2022a).  

The South-western Zone of Ancient Drainage is described as “An ancient plain of low relief on weathered granites with sluggish 

drainage systems and uplands dominated by sands and gravels. Lateritic uplands dominated by grey sandy gravel plain 

predominately with Proteaceous species” (DPIRD, 2022b).  

1.4. Climate 

The closest open Bureau of Meteorology (BoM) site is Nyabing (010619); which only contains rainfall data dating back to 

1913. Thus, temperature data was sourced from the next nearest station, Ongerup (010622), situated approximately 45 km 

away. The average annual temperature in Ongerup ranges from 9.7–22.0°C (BoM, 2022a). The average summer temperature 

ranges between 13.5 - 28.1°C, whilst average winter temperatures range between 6.1-15.7°C. The annual mean rainfall for 

Nyabing is 395.8 mm (BoM, 2022b). On average the months of May – August are the months with the highest rainfall (Figure 

2). There was higher than average rainfall recorded in the months of October 2021, and higher than average rain recorded in 

March, May and August 2022 (Figure 2). The total rainfall in the year previous to the survey (October 2021 – September 2022) 

was 355.8 mm, which is 40 mm below average and equates to a 10.1% decrease in average rainfall.  

 

Figure 2: Rainfall Data for Nyabing BoM Weather Station No. 010619 and Temperature Data for Ongerup BoM 

Weather Station No. 010622.  

1.5. Habitat Connectivity  

Habitat connectivity assessments rely on a bioregional and landscape-scale approach to evaluate habitat for fauna movement 

and ecological linkage across a region. Habitat connectivity is largely reliant on remnant vegetation, recognising it plays a very 

important role in developing corridors between protected areas to assist in achieving long-term biodiversity management 
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outcomes (Wilkins et al. 2006). The survey area lies within a highly modified landscape consisting of agricultural properties, 

predominantly broadacre dryland cereal cropping. Several elongated, narrow vegetation remnants connect the survey area 

with Moornaming Nature Reserve, approximately 8 km to the south-west. Several small isolated fragments of remnant native 

vegetation located on conservation reserves, road reserves and private property to the north, south, east and west of the 

survey area may act as ecological linkage corridors between the site and McDougall Nature Reserve (approximately 9 km to 

the north), Corneecup Nature Reserve (approximately 18 km to the south-east), and Chinocup Nature Reserve (approximately 

18 km to the east), all managed by Department of Biodiversity, Conservation and Attractions (DBCA).  

1.6. Water 

The survey area does not lie within any Public Drinking Water Source areas (DWER, 2022) The survey area lies within the 

South-western Zone of Ancient Drainage (HZ11_SWAD), which is described as “An ancient plain of low relief on weathered 

granites with sluggish drainage systems & uplands dominated by sands & gravels. Lateritic uplands dominated by grey sandy 

gravel plain predominately with Proteaceous species” (DPIRD, 2022c). The survey area lies within the Hardy Estuary-

Coblinine River Hydrographic Catchment of the Blackwood River Basin (DWER, 2018).  

No RAMSAR wetlands, or significant wetlands are located within or near the survey area. Several standing water bodies were 

identified within the survey area, including an artificial drainage channel traversing east-west along the northern section of the 

survey area, an artificial drainage channel running north-south joining the main channel, and a small dam to the north of the 

Cooperative Bulk Handling operational zone. The extreme north-eastern corner of the survey area is traversed by a 

hydrological drainage depression (DPIRD, 2022c).  

1.7. Environmentally Sensitive Areas 

The survey area does not contain any Environmentally Sensitive Areas (ESA); the nearest ESA is Chinocup Nature Reserve, 

located approximately 18 km to the east (DWER, 2021). 

1.8. Remnant Vegetation  

The survey area lies within the Mallee Bioregion and Western Mallee (MAL02) subregion. Beecham and Danks (2001) 

described the Mallee Bioregion as “the south-eastern part of Yilgarn Craton. Its landscape is gently undulating, with partially 

occluded drainage. Mallee over myrtaceous-proteaceous heaths on duplex (sand over clay) soils are common. Melaleuca 

shrublands characterise alluvia, and Halosarcia low shrublands occur on saline alluvium. A mosaic of mixed eucalypt 

woodlands and mallee occur on calcareous earth plains and sandplains overlying Eocene limestone strata in the east. 

Landscape is fragmented with particular surface-types almost completely cleared as wheat fields.” 

The vegetation has been mapped on a broad scale by J.S. Beard (Shepherd et al. 2002) in the 1970’s, where a system was 

devised for state-wide mapping and vegetation classification based on geographic, geological, soil, climate structure, life form 

and vegetation characteristics (Sandiford and Barrett, 2010). Vegetation units were regarded as associations and were 

grouped into Vegetation Systems representing a particular pattern of association distribution within a given area. A GIS search 

of J.S. Beards (Beard et al. 2013) vegetation classification places the survey area within two System and Vegetation 

Associations (DPIRD, 2019). Refer to Figure 9 in Appendix A: 

• System Association Name: Hyden 

• Vegetation Association Number: 967 

• Structure Description: Medium woodland.  

• Floristic Description: Wandoo (Eucalyptus wandoo) and yate (E. cornuta).   

• Remnant Vegetation by Beard Association Rarity in LGA: 44.29% remaining (GoWA, 2019). 

• Remnant Vegetation by Beard Association Rarity in IBRA Region: 20.47% remaining (GoWA, 2019). 

The eastern portion of the survey area is within the second System and Vegetation Association: 

• System Association Name: Hyden 

• Vegetation Association Number: 1094 

• Structure Description: Mosaic; medium woodland, shrublands, and mallee-scrub. 
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• Floristic Description: York gum (Eucalyptus loxophleba) and salmon gum (E. salmonophloia), and/or sand mallet 

(E. eremophila) and black marlock (E. redunca).  

• Vegetation by Beard Association Rarity in LGA: 11.82% remaining (GoWA, 2019). 

Remnant Vegetation by Beard Association Rarity in IBRA Region: 9.00% remaining (GoWA, 2019). 

1.9. Heritage  

The survey is located within the Wagyl Kaip & Southern Noongar ILUA (SWALSC, n.d.), and not located within a registered 

heritage site (DPLH, 2022). It is recognised that there has been a large scale of loss of cultural knowledge and information, 

and the survey area may contain additional heritage values that are not recognised through DPLH (2022). 

 

2. Methodology – Desktop Assessment 

2.1. Threatened and Priority Flora and Ecological Communities 

Desktop inventory of potential Threatened and Priority flora and ecological communities known to occur within 10 – 30 km of 

the survey area was undertaken using the following databases: 

• 10 km Nature Map Database Search (combined data from DBCA, WA Museum and WA Herbarium; DBCA, 2022a; 

WAH 1998 -); 

• 20 km Protected matters search tool (DCCEEW, 2022a); 

• 30 km Flora DBCA database records (DBCA, 2022b); and 

• 20 km TEC / PEC DBCA database records (DBCA, 2022c). 

The conservation significance of flora species has been assessed using data from the following sources: 

• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  Administered by the Australian 

Government Department of Agriculture, Water and the Environment (DAWE); 

• Biodiversity Conservation Act 2016 (BC Act 2016). Administered by the Western Australian Department of 

Biodiversity Conservation and Attractions (DBCA); 

• Minister for the Environment (Hon. Reece Whitby, MLA) Biodiversity Conservation (Threatened Ecological 

Communities) Order 2023 (Whitby, 2023). A legislative list endorsed by the Western Australian Minister for 

Environment; and 

• DBCA Priority Ecological Community List Version 34 (DBCA, 2022d). A non-legislative list maintained by DBCA for 

management purposes.  
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3. Methodology – Field Survey 

The purpose of a reconnaissance survey was to provide context and gather knowledge of the survey area. This type of survey 

aims to verify the desktop information obtained, characterise the flora and vegetation units present and identify if any Priority 

or Threatened ecological communities are present within the survey area. 

A spring-season reconnaissance level flora and targeted vegetation survey was undertaken by Kylie Sadgrove (Botanist) of 

Natural Area Consulting Management Services, and Kahree Garnaut (Environmental Consultant) of Bio Diverse Solutions on 

the 12th of October 2022. The survey area was surveyed on foot using traverses and relevés. The intent of the traverses was 

to identify and map the different vegetation units, their condition category and to undertake more intensive targeted surveys 

within suitable habitat for conservation significant species. Where Threatened or Priority flora were detected, a higher survey 

effort to target the area was conducted. Three relevés and six quadrats were systematically surveyed within representative 

vegetation types to enable analysis and categorisation across the wider area (refer to Appendix D), and used to describe the 

composition and structure of vegetation units present. Vegetation units were distinguished through changes in structure, 

dominant taxa and cover characteristics, which is described in both Muirs and NVIS Level 5 (sub-association) description 

methods. An additional targeted flora and vegetation survey was undertaken by Dr Ellen Hickman (Botanist), Charlize van der 

Mescht (Ecologist) and Mikayla Hollyock (Technical Assistant) on the 18th of April 2023. This survey was conducted on foot 

using traverses, relevés and quadrats with the purpose of surveying additional sections of vegetation surrounding intersections 

adjacent to the initial survey area. An additional targeted vegetation survey was conducted by Charlize van der Mescht 

(Ecologist) and Mikayla Hollyock (Ecologist) on the 22nd November 2023 to verify the extrapolated data mapping and survey 

a quadrat. 

Quadrats were additional and systematically employed to obtain ecological data for analysis of TEC/PEC criteria, where 

vegetations units were present that bore similarity to TEC/PECs identified in the LOO. Intensive quadrat sampling was 

undertaken during the spring field survey to ecologically analyse whether two vegetation units (Vegetation Unit 1: Euclox OW, 

and Vegetation Unit 2: Eucsal OW) met Wheatbelt Woodland TEC/PEC criteria. This methodology is consistent with a 

Targeted Vegetation Survey. Non-permanent 10x10m quadrats (EPA, 2016) were sampled and analysed for the vegetation 

units identified as potentially meeting Wheatbelt Woodland TEC/PEC criteria (Table 7 and 8, Section 5.6; DoEE, 2015; Section 

5.2). Three quadrats were systematically sampled per vegetation unit. An additional quadrat was placed within the 

extrapolated area within Vegetation Unit 2: Eucsal OW to confirm the presence Wheatbelt Woodland TEC/PEC. 

The flora was systematically recorded within the relevés and collections of photos and/or plant specimens were made where 

further identification was required, using Kahree Garnaut’s Regulation 62 Flora Taking Licence FTB62000454, Ellen 

Hickman’s Regulation 62 Flora Taking Licence FTB62000526 and Charlize van der Mescht’s Regulation 62 Flora Taking 

Licence FTB62000460-2. For species that were not flowering and where foliage or nuts/fruit could not be used for identification, 

potential habitat was used as an indication of the LOO post-field survey. Where specimens were collected that were similar 

to Threatened or Priority flora or were considered new populations, verification occurred by the Western Australian Herbarium.  

Information collected within each relevé and quadrat included: 

• Location: coordinates of the relevé using a handheld GPS unit, recorded in the north-western corner of the quadrat. 

• Date and site code. 

• Site description: landform, slope, soil colour and type and hydrology.  

• Vegetation description: dominant and non-dominant species present within the different growth forms and 

percentage cover. 

• Vegetation condition.  

• Photos, collected from the north-west corner of the quadrat.  

3.1. Survey Limitations and Constraints 

An assessment of potential survey limitations was undertaken as per the EPA (2016) document Technical Guidance Flora 

and Vegetation Surveys for Environmental Impact Assessment (refer to Table 2). Limitations were primarily nil-minor in nature, 

and did not affect the validity of results presented in the reconnaissance flora and vegetation survey. One species identified 

on the desktop assessment as ‘Possible’ to occur, P3 Leucopogon newbeyi, had very little taxonomic information available 
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4. Results – Desktop Assessment 

4.1. Threatened and Priority Flora  

The full species list compiled from all available data (Table 9 in Appendix B) is based on observations from a broader area 

than the survey area and is likely to include species that would not occur in the actual survey area due to a lack of suitable 

habitat. The data also includes very old records and in some cases the species in question may have become locally or 

regionally extinct. Conservation categories for Threatened and Priority flora and ecological communities are presented in 

Tables 12-15 in Appendix C. Protected matters search tool database searches are provided in Appendix F. 

As a result of the database searches, a total of 53 Threatened and Priority flora were identified with the study area. Of these, 

15 species were assessed as “Likely” to occur, and 16 were assessed as “Possible” to occur within the survey area. Refer to 

Table 9 in Appendix B for the Likelihood of Occurrence (LOO) analysis. The species that have previously been recorded within 

a 30 km radius of the survey area are shown in Figure 3.  

Significant disturbance across the site resulting in the majority of the remnant vegetation existing in a ‘Degraded’ condition 

may have contributed to habitat conditions being unsuitable for previously occurring native flora. A soil seed bank may 

therefore persist within cleared areas. No fire ephemeral species were identified in the pre-survey LOO analysis. However, 

the survey area appeared long-unburnt, and being situated within a townsite, may impact the germination and succession of 

fire-sensitive genera present within the remnant vegetation’s soil seed bank.  

4.2. Threatened and Priority Ecological Communities 

The desktop database search results indicate that one Threatened (TEC) and Priority (PEC) Ecological Community may be 

present within the survey area (Figure 3; Table 11 Appendix B). Further discussion on the ecological community is provided 

below. The ‘Eucalypt Woodlands of the Western Australian Wheatbelt (Wheatbelt Woodlands)’ TEC/PEC was assessed as 

‘Likely’ to occur within the survey area, due to the distribution and records of the TEC/PEC within the study area.  

Eucalypt Woodlands of the Western Australian Wheatbelt (Wheatbelt Woodlands) 

Wheatbelt Woodlands is listed as a Priority 3 (P3) Priority ecological community (PEC) under the BC Act 2016 and a Critically 

Endangered TEC under the EPBC Act 1999. The survey area lies within the Mallee Bioregion and Western Mallee (MAL02) 

subregion, within the boundaries of the location criteria for Wheatbelt Woodlands. It is therefore a possibility that Wheatbelt 

Woodland TEC/PEC may be present within the survey area. 

Wheatbelt Woodlands is comprised of eucalypt woodlands that formerly were the most common type of vegetation across the 

wheatbelt landscape of south-western WA, inland between the Darling Range and western edge of the Goldfields. The 

woodlands are dominated by a complex mosaic of eucalypt species with a tree or mallet form over an understorey that is 

highly variable in structure and composition. Woodlands dominated by mallee forms or vegetation with a very sparse eucalypt 

tree canopy are not part of the ecological community (DoEE, 2015). 

Wheatbelt Woodland TEC/PEC is recognised by the below key diagnostic features and minimum condition thresholds as 

outlined in the approved conservation advice guidelines (DoEE, 2015):  

1) Occurs within the IBRA Avon Wheatbelt subregions Merredin (AVW01) and Katanning (AVW02), Western Mallee 

subregion (MAL02) and jarrah forest subregions Northern Jarrah Forest (JAF01) and Jarrah Forest (JAF02) when 

adjacent to the Avon Wheatbelt.  

2) Structure of the ecological community is a woodland, with minimum crown cover of tree canopy of mature woodland 

being 10% (crowns measured as if opaque) and a maximum canopy of 40%.  

3) Key species of the tree canopy are species of eucalyptus identified in Table 2a of approved conservation guidelines 

(DoEE, 2015). These are species that typically have a single trunk. One or more tree species are dominant or co-

dominant within the patch of the ecological community. If other species are present in the tree canopy, then these 

do not occur as dominant in the tree canopy.  

4) Key species of the tree canopy are eucalyptus species with tree or mallet form.  

5) Native understorey is present but is of variable composition, being a combination of small to medium shrubs 

graminoids, forbs, scrub/heath, chenopod dominated or saline-tolerate species and shrub thickets, as specified in 

Table A1 of Appendix (DoEE, 2015).  
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5. Results – Field Survey  

5.1. Flora Diversity  

During the survey, 103 flora species consisting of 30 families and 58 genera, were found. The most commonly occurring 

families were Asteraceae, Chenopodiaceae, Fabaceae, and Poaceae. The list includes 66 native species (refer to Table 17 

Appendix D), and 37 introduced / alien species, of which 34 were considered weeds. It is noted that species richness is the 

most basic measure of floral diversity, with no further analysis of diversity, such as the Shannon Diversity Index or Simpson 

Index, conducted.  

Plant identification was undertaken through the most relevant, current and available taxonomic literature, keys and herbarium 

reference specimens available (ALA, n.d.; AVH, n.d.; Euclid, n.d.; French, M., 2012; Hislop, 2012; Hussey et al., 1997; JSTOR, 

2000-; Keeble, J., 2021; Lamp and Collett 1976; Maslin, B.R. 2018-; Moore and Wheeler, 2008; WAH 1998 -; Young J.A., 

n.d.). Nomenclature used through this report follows the most recent scientific names as adopted in the Census of Plants of 

Western Australia curated by the Western Australian Herbarium (WAH, 1998-). 

5.2. Vegetation Units 

Four vegetation units were identified during the survey period; vegetation descriptions can be found in the following sections, 

with relevé data presented in Appendix D. Refer to Figures 4 – 7 for photographs of vegetation units and Figure 8 for extent. 

Cleared areas were also present throughout the survey area, occurring as bare ground along access tracks or hardened 

laydown areas. A total of 31.86 ha of cleared area was present within the survey area. Minor, invasive herbs or agricultural 

grasses were often present within these bare areas. The vegetation units mapped within the extrapolated areas matched 

those mapped in the original and additional reconnaissance surveys. To map the extrapolated areas, the adjacent vegetation 

units and conditions were used as an indication of what vegetation existed within these areas. This was confirmed with photos 

supplied by CBH. Where TEC/PEC was identified as present, this has not been included in the extrapolated areas as this 

would have to be confirmed in the field.  

1. Vegetation Unit 1: Eucalyptus loxophleba subsp. loxophleba Open Woodland [Euclox OW] 

Vegetation Unit 1: Euclox OW consisted of a eucalypt woodland community characterised by a Eucalyptus loxophleba subsp. 

loxophleba overstorey and a mixed understorey of shrubs, herbs and grasses. Common understorey species included Acacia 

acuminata, Maireana brevifolia, Gazania linearis, and Ehrharta calycina. Several Eucalyptus salmonophloia feature in the 

overstorey within the mapped extent of the vegetation unit, although several areas contain no upper-storey structural layer 

due to previous disturbance of the site. There was a moderate species richness detected within Vegetation Unit 1: Euclox 

OW, with 62 species recorded. A significant proportion (approximately 48%) of these species are introduced. One Declared 

Pest under the BAM Act 2016 was detected in Vegetation Unit 1: Euclox OW, Asparagus asparagoides (bridal creeper). No 

Priority or Threatened flora were detected within Vegetation Unit 1: Euclox OW. It bore similarity to the Wheatbelt Woodland 

CR TEC/P3 PEC. Quadrat analysis was undertaken to determine whether the vegetation unit met the criteria for this TEC/PEC 

(refer to Section 5.6). A total of 2.93 ha of Vegetation Unit 1: Euclox OW qualified as Category D Wheatbelt Woodland 

TEC/PEC. 

Vegetation Description (NVIS; DoEE, 2017): U^ Eucalyptus loxophleba subsp. loxophleba\^tree\7\r; M1^^ Acacia acuminata, 

Hakea preissii\^shrub\4\r; M2 ^^ Maireana brevifolia, Rhagodia baccata\^chenopod\2\r; 

G^ Ehrharta calycina, Gazania linearis, Romulea rosea\^^grasses, herbs\1\c.  

Vegetation Description (Muirs, 1977):  Eucalyptus loxophleba subsp. loxophleba Tree, over Acacia acuminata, Maireana 

brevifolia, Rhagodia baccata Shrubs, over Ehrharta calycina, Ehrharta longifolia Grasses, 

over Gazania linearis, Romulea rosea, Thelymitra graminea Herbs.  

Area: 4.40 ha plus additional 0.25 ha in extrapolated areas. 

Site description: Well-draining plain within broader gently undulating landscape.  

Condition: Completely Degraded - Degraded. 

Represented in R1 (refer to Appendix D). 
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Figure 5: Vegetation Unit 2: Eucalyptus salmonophloia Open Woodland [Eucsal OW] vegetation unit present within 
the survey area. 

3. Vegetation Unit 3: Samphire Shrubland [SamShr] 

Vegetation Unit 3: SamShr was characterised by a low samphire shrubland dominated by Tecticornia disarticulata, with a 

sparse herb layer of Cotula australis (common cotula). Vegetation Unit 3: SamShr occurred in a saline drainage depression, 

where dead Eucalyptus loxophleba subsp. loxophleba trunks were indicative of potential occurrence of secondary salinisation. 

Therefore, the vegetative assemblage was considered environmentally sensitive, with direct linkages to specific hydrological 

regimes. Several Eucalyptus occidentalis (flat-topped yate) and three weed species (Ehrharta calycina, Eragrostis curvula, 

and Lolium rigidum) were situated along the boundary with Vegetation Unit 3: SamShr. Weed species comprised of 

approximately 42.8% of the species richness within this vegetation unit.  

Vegetation Unit 3 did not bear similarity to any TEC/PECs that were assessed to be “Likely” or “Possible” to occur within the  

survey area by the LOO.  

Vegetation Description (NVIS; DoEE, 2017): M^^Tecticornia australis\^low scrub\2\c; G^ Cotula australis\^herb\1\c.   

Vegetation Description (Muir, 1977): Tecticornia australis Low Scrubs, over Cotula australis Herbs.  

Area: 0.60 ha. 

Site description: Saline drainage depression within a broader gently undulating plain.   

Condition: Degraded.  

Represented in R3 (refer to Appendix D). 

 

   

Figure 6: Vegetation Unit 3: Samphire Shrubland (SamShr) present within the survey area.  

 



 
 Reconnaissance flora and vegetation survey – CBH Nyabing Receival Bin, Lot 9231 Bin Rd, Nyabing 

CBH0026-002   12 December 2023  21 

4. Vegetation Unit 4: Mixed Mallee and Melaleuca Shrubland [MMMSL] 

Vegetation Unit 4: MMMSL was characterised by a mallee overstorey dominated by Eucalyptus orthostemon and Eucalyptus 

phaenophylla, over a closed shrubland dominated by Melaleuca acuminata, Melaleuca scalena, and Daviesia decurrens, with 

a sparse herb, sedge and grass layer of Gahnia ancistrophylla and Austrostipa elegantissima. Vegetation Unit 4: MMMSL 

occurred in a flat plain of clay-rich soil over underlying lateritic geology. A total of 18 flora species were identified within the 

vegetation unit, of which one was the weed species Gazania linearis. Given the small area of Vegetation Unit 4: MMMSL 

surveyed, the 17 native species were considered to comprise of a moderate species richness.  

Vegetation Unit 4 did not bear similarity to any TEC/PECs that were assessed to be “Likely” or “Possible” to occur within the 

survey area by the LOO.  

(NVIS): U^ Eucalyptus orthostemon, Eucalyptus phaenophylla\^tree mallee\6\c; M1^ Melaleuca acuminata\^med shrub\4\i; 

M2^ Melaleuca scalena\^shrub\3\c; M3^ Daviesia decurrens, Eutaxia empetrifolia, 

Styphelia sp. Dumbleyung\^low shrub\2\i; G^ Gahnia ancistrophylla, Austrostipa 

elegantissima, Gazania linearis/^herbs, sedges, grasses\1\r.  

(Muirs): Eucalyptus orthostemon and Eucalyptus phaenophylla Mallee, over a mixed shrubland dominated by Melaleuca 

acuminata, Melaleuca scalena and Daviesia decurrens, over Gahnia ancistrophylla, 

Gazania linearis, and Austrostipa elegantissima Sedges, Grasses and Herbs. 

Area: 0.12 ha. 

Site description: Flat plain amongst a broader gently undulating plain.   

Condition: Good - Very Good.  

Represented in R4 (refer to Appendix D). 

 

   

Figure 7: Vegetation Unit 4: Mixed Mallee and Melaleuca Shrubland (MMMSL) present within the survey area.  

5.3. Vegetation Condition 

The vegetation condition for the survey area (Table 4) has been mapped using the condition rating scale (adapted from 

Keighery 1994) outlined in EPA Flora and Vegetation Survey Technical Guidance (2016).  

The vegetation condition ranged from ‘Very Good’ to ‘Completely Degraded’ throughout the survey area. These classification 

levels are related to degradation of structure and vegetation integrity by processes such as clearing, fire, weeds, grazing, and 

vehicle tracks. Vegetation Unit 1: Euclox OW and Vegetation Unit 2: Eucsal OW are classified as being in ‘Degraded’ to 

‘Completely Degraded’ condition; Vegetation Unit 3: SamShr is classified as being in ‘Degraded’ condition; and Vegetation 

Unit 4: MMMSL is classified as being in ‘Very Good’ to ‘Good’ condition. 

There is a deep artificial drainage channel traversing the northern portion of the survey area, an environment observed to 

favour disturbance-opportunist native species and weeds, thus contributing to it existing in a ‘Degraded’ to ‘Completely 

Degraded’ condition.  
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5.5. Presence of Threatened & Priority Flora 

One species of Priority flora, the P3 Styphelia sp. Dumbleyung, was identified during the April 2023 survey. This species was 

detected during the relevé of Vegetation Unit 4: MMMSL (refer to Figure 11). This specimen was considered to be part of a 

new population, as it has not been previously recorded in the area. Due to the post-field identification of the species, its 

abundance and distribution was not recorded.  

 

Numerous species were observed to bear similarities with Priority and/or Threatened flora on the LOO assessment, but were 

found to be common, non-threatened species. The species are listed and discussed below. 

• Acacia erinacea (hedgehog wattle) – all unknown acacias were precautiously tagged due to the numerous acacias 

listed on the LOO. Acacia erinacea bears similarity to P3 A. brachyphylla, which shares the upright, rounded shrub 

growth form, height and flowering time. However, the red sprouting foliage and thorn structure of the observed 

specimen, and the presence of its preferable clay-rich soil type, assisted the identification of the species as A. 

erinacea.  

• Acacia bidentata – all unknown acacias were precautiously tagged due to the numerous acacias listed on the LOO. 

P4 Acacia bidentata bears similarities to A. declinata, due to the prostrate, dense growth form, and its clay-rich 

habitat preference. However, the observed species was determined to be A. bidentata, by the October flowering 

time and leaf shape.  

• Eremophila subfloccosa (dense-felted eremophila) – although it did not bear similarities to any flora in the LOO, this 

species was unknown and thought to be a possible Threatened or Priority flora due to its pubescent foliage and lack 

of abundance in the survey area. It was later identified to be the common dense-felted eremophila (Eremophila 

subfloccosa).  

• Grevillea huegelii – bears similarity to the P3 Grevillea newbeyi, through the pink/pink-red-cream flower colouration. 

However, G. huegelii has a darker red flower (lacking the cream/pink) and a prostrate growth form, contrasting with 

the bushy, densely-branched G. newbeyi.  

 

Styphelia sp. Dumbleyung – P3 

A specimen of Styphelia sp. Dumbleyung was submitted to the Michael Hislop of the WA Herbarium for verification. The 

pressed specimen remains retained by Dr. Ellen Hickman. A Threatened and Priority report form was submitted to the DBCA 

Species district Flora Conservation Office, and Species and Communities Branch on the 31/05/2023 (Appendix E).  

 

The plant of Styphelia sp. Dumbleyung likely represents a partial or edge survey, with only the vegetation within the survey 

area being surveyed. It is likely that more individuals of the species occur in the vegetation of the same type (Vegetation Unit 

4: MMMSL) extending beyond the survey area. Further surveys will be required to ascertain the population of Styphelia sp. 

Dumbleyung occurring within the survey area, and potentially within a 10 ha area surrounding the known location of the single 

plant identified.  

 

The known distribution and records of Styphelia sp. Dumbleyung within the Florabase (WAH, 1998 -) indicate that the species 

has a total of 13 records, located within a range stretching 250 km east-west, and 70 km north-south. It has been recorded in 

the Local Government Areas of Dumbleyung, Kent, Lake Grace, and Wagin. It has been recorded within the IBRA subregions 

of Merredin (AVW02) and Western Mallee (MAL02; Figures 9 & 10). 
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Figure 9:Photo of specimen of P3 Styphelia sp. Dumbleyung within the survey area. 

  
Figure 10: Regional distribution of P3 Styphelia sp. Dumbleyung (WAH, 1998 - ). 
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Vegetation Unit 1: Euclox OW consisted of a predominantly Eucalyptus loxophleba subsp. loxophleba (York gum) overstorey, 

featuring several significant Eucalyptus salmonophloia (salmon gum). The understorey composition and structure had been 

significantly altered by invasive agricultural and garden weed species (comprising 63-66% of species richness), which resulted 

in much of the vegetation unit being assessed to be in ‘Degraded condition. The ‘Completely Degraded’ remnants were not 

able to meet Condition D threshold criteria for assessment (refer to Table 3, Section 4.2), and subsequently were not included 

in the TEC/PEC analysis. Within the Shire of Kent Crown Reserve 32930, the two patches of Vegetation Unit 1: Euclox OW 

(totalling 2.77 ha, split by an artificial drainage channel) existed in a ‘Degraded’ condition, and contained areas of understorey 

possessing a diversity of native flora reflective of the original, undisturbed ecological community composition. This ‘Degraded’ 

area of Vegetation Unit 1 assessed under Category D condition thresholds to meet the criteria for roadside vegetation (refer 

to Table 7). The 0.14 ha of roadside remnant of Vegetation Unit 1: Euclox OW met Category D condition criteria, as it has 

sufficient native species composition, met the minimum roadside width of at least 5 m, and exceeded the minimum mature 

tree density of 5 per 0.5 ha. Therefore, a total of 2.91 ha of Vegetation Unit 1: Euclox OW qualifies as a Category D roadside 

remnant of the Wheatbelt Woodlands TEC/PEC. Refer to Table 7 for further detail.  

Vegetation Unit 2: Eucsal OW consisted of an entirely Eucalyptus salmonophloia (salmon gum) overstorey, and an understorey 

that had been altered in composition and structure by historical clearing and weed invasion. The vegetation unit was occurring 

on a railway reserve acting effectively as a road reserve, located directly north of Richmond Street in the township of Nyabing. 
Vegetation Unit 2: Eucsal OW, present within the roadside remnant of the survey area, extended well beyond the survey area 

boundaries, and the condition ranged from ‘Degraded’ to ‘Good’ resulting in the patch meeting Wheatbelt Woodland TEC/PEC 

criteria in Category D condition. This was justified on the grounds of the precautionary principle, as developments that could 

potentially diminish or infringe on the ecological and habitat values of the mature Eucalyptus salmonophloia by impacting the 

roots. Therefore, the classing of the eligible roadside patch of Wheatbelt Woodland TEC/PEC in Category D condition allows 

for future developments to be tailored around protecting this TEC/PEC, allowing the long-term viability of the vegetation. The 

proposed Cooperative Bulk Handling developments may impact the health of these mature trees, and thus the viability of the 

TEC/PEC. Quadrat analyses determined that a 0.17 ha roadside remnant of Vegetation Unit 2: Eucsal OW in ‘Good’ condition 

met the Category C criteria for Wheatbelt Woodland TEC/PEC, and 0.95 ha of roadside Vegetation Unit 2: Eucsal OW in 

‘Degraded’ condition in the southern portion of the survey area was deemed to meet the Category D criteria. The remaining 

1.59 ha of Vegetation Unit 2: Eucsal OW was in a ‘Completely Degraded’ condition, and did not meet patch size or condition 

criteria for Wheatbelt Woodland TEC/PEC listing. As the vegetation unit extended beyond the survey area along the road 

reserve, it is highly likely that the actual patch size of the Wheatbelt Woodland TEC/PEC remnant exceeds 2 ha.  

Historically, the Wheatbelt Woodlands TEC/PEC was highly likely to have occurred in an intact condition throughout the survey 

area. However, clearing activities and effects of threatening processes such as weed invasion has altered the condition, 

floristic composition, and patch sizes of the woodland remnants. In summary, a total of 2.96 ha of Vegetation Unit 1: Euclox 

OW and 1.12 ha of Vegetation Unit 2: Eucsal OW within the survey area are eligible for listing as Wheatbelt Woodland 

TEC/PEC. Refer to Tables 7 and 8 for further detail, and Figure 12 for occurrence.  

A threatened and priority report form (TPFL form) was submitted to communities’ branch of Department of Biodiversity, 

Conservation and Attractions on the 26/05/2023. 
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6. Discussion 

The scope for this survey was to provide the client with information on any threatened or priority flora species that are 

potentially present within the subject site, as well as threatened/priority ecological communities, and to provide an assessment 

on vegetation types and their general condition. Four vegetation units were recorded during the survey, namely Vegetation 

Unit 1: Eucalyptus loxophleba subsp. loxophleba Open Woodland [Euclox OW], Vegetation Unit 2: Eucalyptus salmonophloia 

Open Woodland [Eucsal OW], Vegetation Unit 3: Samphire Shrubland [SamShr], and Vegetation Unit 4: Mixed Mallee and 

Melaleuca Shrubland [MMMSL]. The vegetation units broadly align with different habitat types, such as the association of the 

Samphire Shrubland vegetation unit with saline drainage depressions within the landscape. The condition of the vegetation 

units ranged from ‘Completely Degraded’ to ‘Good’ with the majority of the vegetation units existing in a ‘Degraded condition.  

A total of 103 flora species were recorded, comprising 66 native species and 37 introduced species. One Priority flora species 

was detected during the survey period, namely the P3 Styphelia sp. Dumbleyung. This Priority species was located within 

Vegetation Unit 4: MMMSL. Due to the species being identified post-survey as a Priority flora, a targeted flora survey was 

conducted (BDS, 2023).  

Vegetation Units 1 and 2 were detected as meeting criteria for the ‘Eucalypt Woodlands of the Western Australian Wheatbelt 

(Wheatbelt Woodlands)’ Threatened (TEC) and Priority (PEC) Ecological Community. Three roadside remnants (totalling 

approximately 2.93 ha) of Vegetation Unit 1: Euclox OW existing in a ‘Degraded’ condition met Category D criteria for the 

Wheatbelt Woodland TEC/PEC. The combined total of 1.12 ha of roadside ‘Good’ and ‘Degraded’ Vegetation 2: Eucsal OW 

qualified as Wheatbelt Woodland TEC/PEC due to meeting condition and patch size requirements for Category C and 

Category D listing. The TEC/PEC extends beyond the survey area into the road reserve immediately south of the railway 

reserve on which the survey area is situated, however the vegetation was considered to effectively be a roadside remnant due 

to its position between a main road and infrastructure, and substantial width of approximately 50 m granting it ecological value. 

The total area of Wheatbelt Woodland TEC/PEC identified within the survey area was 4.04 ha. The record of the detected 

TEC/PEC was reported to the DBCA.  

During the survey, several environmental weeds were recorded, however only one species is of concern; Asparagus 

asparagoides (bridal creeper), which is a Declared Pest under the BAM Act and a Weed of National Significance (WoNS) 

under the EPBC Act 1999. This environmental weed, most prevalent within Vegetation Unit 1: Euclox OW, as well as other 

weed species rated as ‘High’ under the WA Weed Strategy, should be controlled to prevent further invasion and establishment 

in the area, and subsequent further degradation of remnant vegetation. 
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