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1. Introduction 

1.1 Project Description 

GMA Garnet Pty Ltd (GMA) is a wholly-owned subsidiary of Garnet International Resources Pty Ltd. GMA 
owns and operates the garnet mineral sand mining, and processing operations in the Mid-West Region, Port 
Gregory, Western Australia.  

GMA proposes to clear up to 284.86 hectares (ha) of native vegetation (over 10 to 15 years) for ore extraction 
and related mining activities (i.e. haul road, access tracks, stockpiles) within mining tenement M70/204 (the 
project). The area to be cleared herein referred to as the application area (Figure 1). 

A clearing permit for the proposed expansion within M70/204 is required under the Environmental 
Protection (Clearing of Native Vegetation) Regulation 2004 and the Environmental Protection Act 1986 (EP 
Act), which contains provisions that protect native vegetation while allowing the approved clearing activities. 

This document comprises the following: 

 A description of the proposed works 

 The locality of the application area. 

 Details regarding the vegetation assemblages and fauna. 

 An assessment of the proposed expansion against the Ten Clearing Principles.  

 The proposed environmental management requirements. 

1.2 Clearing footprint design 

The project will require clearing of no more than 284.86 ha of native vegetation, equivalent to the Beard 
Vegetation Association (BVA) 17 (Figure 2). Vegetation within the application area was rated from Completely 
Degraded to Good (Figure 3). 
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 whereas the heavy garnet mineral is left behind.

concentrated in the soil profile by weathering effects. Lighter minerals are blown or washed away over time 
A characteristic of the local soil is the relatively high concentration of garnet mineral sand. The garnet is 

that provide calcium carbonate for precipitation into secondary nodules and limestone layers.

0.5m thick. The paleo-dunes are shell fragment rich, and it is weathering/dissolution of the shell fragments 
rich horizon. In some instances, this horizon has cemented into a discontinuous lense/pod of limestone up to 
sand. The base of the weathering zone varies from 0.5m to 2m and defined by a calcium carbonate nodule 
characterised by an increase in fine calcareous material and contains nodules of calcium carbonate cemented 
Beneath the top soil, a weathering profile extends to a depth generally between 0.5m to 2.0m. This zone 

into the lighter yellow/light brown/beige of the underlying sand.

similar texture to the underlying paleo-dune sand and in profile the darker brown/orange soil colour grades 
cap rock up in the east, to potentially 1m in areas towards the west. The soil is sandy and porous with a 
relatively shallow at between 0.2m to 0.4m. The soil depth varies from a few centimetres above limestone 
The average topsoil depth observed across the Lynton deposit through mining and exploration drilling is 

the current mining area at Lynton.

Soils within M70/204 were brown to orange sands (GHD, 2020). The plate below illustrates the soil profile of 

2.2.1 Soil characteristics of M70/204

The topography of the application area ranged from 4 metres to 34 metres above sea level (Figure 4).

described as riverbeds, terraces and alluvial flats, includes dissected margins of relic alluvial plains (GHD 2020). 

3 to 7 km wide. Parts of the western boundary of the survey area is located within the Grey Land System, 
Land System, described as low hills with relict dunes and some limestone outcrop, which forms a coastal band

minor siltstone and granulate to pebble conglomerate. Most of the survey area is located on the Tamala North 
The application area is located within the Tumblagooda Sandstone, which is characterised by sandstone, with 

2.2 Geology and landforms

Banksia -York gum woodlands on alluvial plains and Acacia scrub on limestone (GHD 2020).

sandplains, alluvial plains and coastal limestone. The vegetation consists primarily of proteaceous heath with 
the Perth Basin, with exposed areas of Permian/Silurian siltstone and Jurassic sandstones mostly overlain by 
Cretaceous strata. This region occurs within the southern end of the Carnarvon Basin and the northern end of 
This region comprises of sandy earth of an extensive undulating and lateritic sandplain mantling Permian to 

2.1 Bioregional

below sections.

2019. The biological report is provided in Appendix A. The desktop component of the report is detailed in the 
mining tenements M70/204, M70/259 and M70/1330 (collectively referred to as the survey area) in December 
GHD (2020) completed a detailed vegetation and flora survey, and reconnaissance fauna survey of the three 

Overview of existing environment (GHD 2020)
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Description Representative photograph 

The photograph depicts 
the underlying soil 
profile in the eastern 
area of the mine pit. This 
soil comprises limestone 
underlying shallow pale 
brown sands. 

 

The photograph depicts 
the underlying soil 
profile in the eastern 
section of the active 
mining area. Cemented 
pale brown sands are 
overlying calcium 
carbonate nodules and 
some limestone. 
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1.1. Hydrology 

2.2.2 Groundwater 

The Department of Water and Environmental Regulation (DWER) Perth Groundwater Map indicates the survey 

area is within the Gascoyne Groundwater Area (GHD 2020). 

2.2.3 Surface water 

There are no watercourses or wetlands located within the application area. The closest watercourse is the Hutt 

River, which is located approximately 4 km south of the application area and flows west into the ocean (GHD 

2020). 

The Hutt Lagoon, located directly west of the application area, is listed as a wetland of national importance on 

the Directory of Important Wetlands in Australia (DIWA) (DEC 2009). Hutt Lagoon is a macroscale elongate 

sumpland aligned northwest to southeast, parallel to the coast. It neighbours macroscale elongate floodplains 

(to the northwest and southeast) that include more than twenty microscale elongate sumplands such as Utcha 

Swamp (Jaensch 1992). Water supply for the Hutt Lagoon derives from direct precipitation, surface inform from 

several minor creeks and seepage of groundwater (DEC 2009).  

1.2. Biological survey results 

2.2.4 Vegetation and flora 

The desktop results of the GHD (2020) Biological survey indicates that the application area comprises one 
vegetation association (table below). Remnant vegetation within the application area was mapped as Beard 
Vegetation Association (BVA) 371  and described as Low forest; Acacia rostellifera. Vegetation association 
directly adjacent to application area was mapped as BVA 17 and described as Shrublands; Acacia rostellifera 
thicket 

The current extent of vegetation association Greenough_371 is below the 30% retention target of the pre-
clearing size at all levels except LGA shown in the table below. Greenough_17 is greater than 30% of its pre-
European extent at State, IBRA regional and sub-regional, and Local Government Authority (LGA). 

Pre-European Vegetation 
Extent Association  

Pre-European (ha) Current extent (ha) Remaining pre-
European extent (%) 

Greenough_17 

State 76,633.84 67,605.49 88.22 

IBRA Bioregion: Geraldton 
Sandplains 

54,078.08 45,159.85 83.51 

Sub-IBRA: Geraldton Hills 49,605.04 42,016.28 84.70 

LGA: Shire of Northampton 49,549.89 41,939.33 84.64 

Greenough_371 

State 32,816.04 3,499.60 10.66 

IBRA Bioregion: Geraldton 
Sandplains 

32,807.53 3.499.10 10.67 

Sub-IBRA: Geraldton Hills 32,807.53 3,499.10 10.67 

LGA: Shire of Northampton 5,749.92 2,142.08 36.94 
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One vegetation type was mapped within the application area – Acacia rostellifera open woodland to 
woodland with brown to orange sands. The vegetation type mapped in low-lying and middle to upper slopes 
of the survey area and aligns with BVA 17 (Acacia rostellifera dense thicket at 6 m in height, principal species 
comprise of Alyogyne cuneiformis, Pimelea floribunda and Melaleuca cardiophylla). 

BVA 371 (Acacia low forest) located on some flats north of the Hutt River and is a taller version of the A. 
rostellifera thicket exceeding 10 metres in height, and it is very dense. The Acacia rostellifera seems to be a 
pure stand of that species (Beard and Burns 1976). Beard and Burns (1976) the Vegetation of Geraldton Area 
Western Australia, Map and Explanatory Memoir is provided in Appendix B. 

Rehabilitation areas were also recorded within the application area and contain fragmented vegetation 
resembling the Acacia rostellifera open woodland to woodland vegetation type (GHD 2020).  

The vegetation condition within the application area ranged from good to completely degraded. Some of 
these areas have appeared to have undergone historical clearing (exploration) and rehabilitation in some 
areas (GHD 2020). 

2.2.1 Conservation ecological communities 

GHD (2020) desktop searches did not identify Threatened Ecological Communities within 10 km of the 
application area. Two Priority Ecological Communities PECs were identified within 10 km of the application 
and these include: 

 The Kalbarri Ironstone Community (P1) – 8 km east of the application area. 

 Shrubland of the Northampton Area, dominated by Melaleuca species over exposed Kockatea shale 
(Priority 1 – PEC) – 5 km southeast of the application area. 

No PEC or TECs were delineated from the biological survey. 

2.2.2 Flora 

Sixty-four flora taxa (including subspecies and varieties) representing 26 families and 50 genera were 

recorded from the survey area during the field survey. 

Conservation significant flora 

A review of the NatureMap, EPBC PMST and purchase DBCA database indicate the potential presence of 48 
conservation significant flora occurring within 10 km of the application area (GHD 2020). 

No Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) or Biodiversity Conservation 
Act 2016 (BC Act) or Department of Biodiversity Conservation and Attraction listed flora were recorded within 
the survey area.  

The likelihood of occurrence assessment post-field survey concluded three species considered possible to 
occur, five species unlikely to occur, and 40 species highly unlikely to occur in the survey area. The species 
considered possible to occur within the mapped vegetation type of the application area included Anthocercis 
intricata (P3) and Balladonia aervoides (P3) (GHD 2020). 

GHD (2020) recorded a potential habitat for Caladenia bryceana subsp. cracens adjacent east of the clearing 
application area. 

2.2.3 Environmentally Sensitive Areas  

One Environmentally Sensitive Area (ESA) was identified 200 metres west of the application area (GHD 2020).  

2.2.4 Fauna 

GHD (2020) recorded thirty-one fauna species during the biological survey, including 21 bird, 8 mammal and 2 
reptile species. Of these, 24 are native and seven introduced/feral. 

Conservation significant fauna 

A review of the NatureMap, EPBC PMST and purchase DBCA database indicate the potential presence of 35 
conservation significant fauna occurring within 10 km of the application area (GHD 2020).  
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No Threatened fauna listed under the EPBC Act and/or BC Act or Priority fauna species listed by the DBCA 
were recorded during the survey. The Eastern Osprey (Pandion cristatus) listed as Migratory and Marine 
under the EPBC Act and International Agreement under the BC Act were recorded during the survey but 
outside the application area. 

Of the 35 conservation significant fauna identified in the desktop searches: 

 One species was present (Pandion cristratus (Osprey) – Migratory and Marine listed)) 

 Two considered likely to occur. 

 The remaining species are considered unlikely or highly unlikely to occur.  

An Osprey nesting site was recorded outside the application area and in the south-western portion of 
M70/204. A 100 m buffer was applied to the nesting site (GHD 2020). 

3. Summary of Key Findings 

The application area is situated on a moderate slope with the topography varying from10 m to 36 m above 
sea level. One vegetation type (Acacia rostellifera open woodland to woodland) was mapped within the 
application area and closely aligned with BVA 17. The soil of the application area described as a brown to 
orange sands with underlying limestone nodules. 

A comparison of the mapped BVAs indicates that the vegetation structure, topography, soil type and 
underlying geology closely aligns with BVA 17. BVA 17 flora community comprises Acacia rostellifera thicket 
dense shrub community reaching 6 m or more in height. Principal species include Alyogyne cuneiformis, 
Pimelea floribunda and Melaleuca cardiophylla occurring on black soil overlying limestone (GHD 2020). 

BVA 371 characterised by Acacia rostellifera exceeding 10 m in height and is very dense and seems to be a 
pure stand of the species (Acacia rostellifera) occurring on some black clay bottomland soils (Beard and 
Burns, 1976). 

The vegetation condition of the application area ranged from good to completely degraded, with much of the 
understorey comprising high weed cover (GHD 2020).  

GHD (2020) did not record any conservation significant flora within the application area. However, a 
Likelihood of Assessment post-field assessment for flora indicated that Anthocercis intricata (P3) and 
Balladonia aervoides (P3) considered possible to occur within the application area. A previous survey 
undertaken by GHD have not recorded Balladonia aervoides; however, Anthocercis intricata (P3) was 
recorded by GHD (2019) sandy loam overlying limestone with M70/1380. Potential habitat for Caladenia 
bryceana subsp. cracens which is an EPBC Act listed Vulnerable/BC Act flora mapped directly adjacent north 
of the application area.  

4. Assessment of the Ten Clearing Principles 

4.1 Principles 

An assessment of the proposed clearing action against the ten clearing principles, as outline in Schedule 5 of 
the EP Act provided in the table below. The assessment of the ten clearing principles indicates the following: 

 The proposed clearing may be at variance with Principle (e) – the desktop assessment identified one 
Beard Vegetation Associations 371 that intercepts the application area. Vegetation association BVA 
17 mapped directly adjacent to the application area. BVA 371 is underrepresented with less than 
30% remaining at a State, IBRA and sub-IBRA level. BVA 17 is considered well represented with 
greater than 80% remaining at all levels. GHD (2020) delineated one vegetation type from the 
application area and comparison of this vegetation type, soil type and geology with Beard 
Vegetation Association descriptions, indicates that vegetation type is equivalent to BVA 17. 
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Clearing Principle Assessment Conclusion 

Principle (a) – Native vegetation 
should not be cleared if it comprises 
a high level of biological diversity. 

The application area is in the Geraldton Hill sub-region of the Geraldton 
Sandplains IBRA. One Beard Vegetation Association has been mapped in the 
application area BVA 371. 

BVA 17 has been mapped directly adjacent to the Application Area. The 
extent of the pre-European extent vegetation remaining for BVA 17 is 
greater than 80% at all levels. The extent of remaining for BVA 371 is 10.66 
to 10.67% at a State, IBRA, Sub-IRA level. At an LGA level 36.9% of native 
vegetation extent remains. 

However, mapping results from vegetation and flora survey conducted by 
GHD (2020) only described one vegetation type (Acacia rostellifera open 
woodland to woodland) within the application area. The vegetation type 
describe is consistent with BVA 17. 

Sixty-four flora taxa (including subspecies and varieties) representing 26 
families and 50 genera recorded from the survey area during the field 
survey. This total comprised 49 native taxa and 15 introduced flora taxa. The 
species diversity ranged was 14 taxa per 100 m2. As such, the species 
diversity is comparatively lower than that known within a 10 km radius, as 
according to NatureMap 455 flora taxa have been recorded (GHD 2020).  

The application area is not within a TEC or PEC. 

Two priority flora species considered to potentially occur in the application 
area based on available range and habitat type. No threatened flora taxa 
considered to occur within the application area. 

The application area is good to completely degraded vegetation condition. 
The application area has been subject to historical grazing and clearing. 
Therefore much of the understorey comprises weeds.  

No Threatened or Priority Flora was recorded within the application area. 

A total of 31 fauna species were recorded within the broader survey area. Of 
these, 24 are native, and seven introduced. One Migratory/Marine listed 
EPBC Act fauna species – Pandion cristratus (Osprey) was recorded nesting 
outside the application area. A 50 metre buffer has been implemented 

The proposed clearing not at variance with 
this Principle. 
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Clearing Principle Assessment Conclusion 

around the nesting site to ensure clearing will not impact on the nesting site 
(Figure 3). 

Principle (b) – Native vegetation 
should not be cleared if it comprises 
the whole or a part of, or is 
necessary for the maintenance of, a 
significant habitat for fauna 
indigenous to Western Australia. 

The EPBC Act PMST, NatureMap and DBCA Threatened and Priority Flora 
databases identified the presence/potential presence of 48 conservation 
significant flora taxa within 10 km of the survey area. Of these two were 
considered as likely to occur including Apus pacificus (Fork-tailed Swift) and 
Falco peregrinus (Peregrine Falcon). One Migratory/Marine listed fauna 
species Pandion cristatus (Osprey) nesting site was recorded within the 
south-western portion of the mining tenement. A 100-metre buffer has been 
implemented around the nesting site to ensure clearing will not impact on 
the nesting site (Figure 3). 

The proposed clearing is not at variance with 
this Principle. 

Principle (c) – Native vegetation 
should not be cleared if it includes, 
or is necessary for the continued 
existence of, rare flora. 

No Threatened (Declared Rare) flora are considered to possibly occur within 
the application area (GHD 2020) potentially. 

 

GHD (2020) recorded a potential habitat for Caladenia bryceana subsp. cracens 
adjacent east of the clearing application area. A 50 m was implemented between the 
suitable habitat and application area. 

Removal of native vegetation within the 
application area is considered not at variance 
with this Principle. 

Principle (d) – Native vegetation 
should not be cleared if it comprises 
the whole or a part of, or is 
necessary for the maintenance of, a 
threatened ecological community. 

There are no known TECs within the application area. Also, the vegetation 
type mapped within the application area is considered not to be 
representative of the TEC or PEC (GHD 2020). 

The proposed clearing is considered not at 
variance with this Principle. No threatened 
ecological communities were recorded within 
the application area. 

Principle (e) – Native vegetation 
should not be cleared if it is 
significant as a remnant of native 
vegetation in an area that has been 
extensively cleared. 

One vegetation type was recorded within the application area. A comparison 
of vegetation type with Beard Vegetation Associations mapped within the 
application area. Broader survey area, indicates that vegetation type 1 
closely aligns with BVA 17 (Acacia rostellifera dense thicket at 6 m in height, 
principal species comprise of Alyogyne cuneiformis, Pimelea floribunda and 
Melaleuca cardiophylla).  

In contrast, BVA 371 (Acacia low forest) which is a taller version of the A. 
rostellifera thicket exceeding 10 metres in height. It is very dense, and seems 
to be a pure stand of that species (A. rostellifera) (Beard and Burn 1976).  

The proposed clearing may be at variance 
with this clearing principle. 
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Clearing Principle Assessment Conclusion 

The current extent of vegetation association Greenough_17 is greater than 
30% of its pre-European extent at State, IBRA regional and sub-regional, and 
LGA levels. 

Clearing of native vegetation within the application area will not 
permanently reduce the extent of pre-European extents, as the application 
area is returned to pre-mining vegetation assemblages following the Mine 
Closure Plan and Notice of Intent conditions. 

Principle (f) Native vegetation should 
not be cleared if it is growing in, or in 
association with, an environment 
associated with a watercourse or 
wetland. 

There are no watercourses within the application area. The nearest 
watercourse is the Hutt River, located 4 km south of the application area 
(GHD 2020). 

There are no wetlands within the application area. The nearest wetland is the 
Hutt Lagoon which is located approximately 200 metres from the application 
area (GHD 2020). 

The proposed clearing is considered not at 
variance with this Principle. No watercourses 
or wetlands were recorded within the 
application area. 

Principle (g) Native vegetation 
should not be cleared if the clearing 
of the vegetation is likely to cause 
appreciable land degradation 

The deep sands of the area have a high to very high wind erosion risk. 
However, GMA’s generally undertakes clearing activities before winter and 
progression rehabilitation. 

GMA adopted the following vegetation clearing approach using a raised 
blade technique to remove vegetation. Pre-winter clearing allows rain to 
penetrate the soil, preserving rootstock and encourages vegetation cover on 
the ground to combine with the soil. This controls erosion until rehabilitation 
commences. 

The proposed clearing is not considered at to 
be at variance with this Principle. 

Principle (h) Native vegetation 
should not be cleared if the clearing 
of the vegetation is likely to have an 
impact on the environmental values 
of any adjacent or nearby 
conservation area. 

There are no conservation areas within the application area. The nearest 
reserve is Utcha Well, which is located approximately three kilometres north 
of the application area. There is no direct linkage between the reserve and 
application area; therefore, it is unlikely that clearing will have an impact on 
the environmental values of the nearby reserve.  Also, the clearing proposed 
is temporary and returned to pre-mining vegetation assemblages as per the 
Mine Closure Plan and Notice of Intent conditions. 

The proposed clearing is not considered at to 
be at variance with this Principle. 

Principle (i) Native vegetation should 
not be cleared if the clearing of the 
vegetation is likely to cause 

The clearing is not considered likely to alter the quality of surface or 
groundwater within the application area. Mining operations are above the 
groundwater table as per Mine Closure Plan and Notice of Intent. Also, the 

The proposed clearing is not considered at to 
be at variance with this Principle. 
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Clearing Principle Assessment Conclusion 

deterioration in the quality of 
surface or underground water 

water table is too deep (greater than 16 m bgl) to support root systems of 
any species (URS 2013).  

Principle (j) Native vegetation should 
not be cleared if clearing the 
vegetation is likely to cause, or 
exacerbate, the incidence or 
intensity of flooding. 

Clearing of native vegetation is not expected to cause or exacerbate the 
incidence or intensity of flooding. The application area occurs on sandy soils 
which are not prevalent to flooding events. 

The proposed clearing is not considered at to 
be at variance with this Principle. 
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5. Environmental management 

Vegetation clearing management measurement is undertaken as per the Mine Closure Plan for Port Gregory 
Mine Site, some of the measures include: 

 Clearing and access control measures such as demarcation of the clearing boundary. 

 Weed control. 

 Sequential clearing to allow fauna to abscond. 

 Dust control. 

 Implemented a 100-metre buffer has implemented at the location of the recorded migratory listed 
Osprey nesting site (the buffer area is shown in Figure 3). 
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