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1. Introduction 

1.1 Background 

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 operates two open cut alluvial garnet mines, the Hose Mine (tenements 
G70/171, M70/856, M70/926 and M70/927) and the Lynton Mine (tenements M70/204, M70/259, M70/968, 
M70/1330 and M70/1331). Mining is currently undertaken within M70/204 (Lynton north and south pit) and 
M70/926. All ore is processed at the wet separation plant (wet plant) located on M70/856.  

The proposal covers mostly the existing mining void (“Old Dune Pit”), haul roads, the Lynton borefield water 
storage area and exploration drill lines. The overall purpose of this application is for the completion of mining 
and progressive rehabilitation of the old dune pit, upgrading and expansion of water storage facilities in the 
Lynton Borefield Water Storage area, exploration works and expansion of the Lynton North Pit. The 
application includes the following clearing activities  

 Clearing of regrowth and remnant vegetation associated with the Old Dune Pit 

 Clearing of regrowth and remnant vegetation for widening of the single lane haul road and Lynton 
Ramp Access Road 

 Clearing of regrowth and remnant vegetation to facilitate upgrade works of the Lynton borefield 
water storage area. 

 Clearing of native vegetation for exploration works as part of a Programme of Work (PoW) (pre-
application stage).  

 Clearing of native vegetation to facilitate expansion of the Lynton North Pit. 

 Clearing of native vegetation for entrance realignment. 

 Clearing of native vegetation to facilitate reinstatement of the former haul road. 

The proposed clearing activities are shown in Figure 1. 

A clearing permit 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. 

1.2 Document Purpose 

The purpose of this document is to provide the supporting information for a native vegetation clearing permit 
(NVCP) under Section 50E of Part V of the Environmental Protection Act 1986, to clear no more 44.03 
hectares (ha) within the application area. 

This document comprises the following: 

 A description of the clearing details. 

 Environmental Setting. 

 Summary of rehabilitation undertaken within M70/204. 

 Risk assessment and management. 

 Assessment of the Ten Clearing Principles as defined in the Schedule 5 of the EP Act.  

GMA commissioned GHD Pty Ltd (GHD, 2020a) to undertake a flora, vegetation and fauna survey, and a 
targeted flora survey (GHD, 2020b) of the application area. The information contained within the flora, 
vegetation and fauna survey informed the environmental assessment component of this report.  

Both surveys supporting this NVCP application were previously submitted to the Index of Biodiversity Surveys 
for Assessments (IBSA). The submission details are summarised in Table 1. 
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Table 1 IBSA Submission Details 

Report name Submission number IBSA number 

GMA Garnet Pty Ltd Lynton Mine 
Expansion Biological Survey 

IBSASUB-20201218-2A791C27 IBSA-2020-0538 

2. Clearing description details 

The clearing activities within the application area are outlined in the subsections below and mapped in Figure 
1. Table 2, provides a summary of the various clearing activities within the application area.  

 

Table 2 Clearing Activities within the Application Area 

Activity  Ha 

Completion of mining and progressively rehabilitate 
the Old Dune Pit and associated topsoil stockpiles 

15.55 ha 

Single-lane haul road expansion 0.58 

Lynton ramp access road 1.11 ha 

Lynton access road realignment 0.20 

Upgrade works of the Lynton borefield water 
storage area. 

1.25 ha 

Exploration works 10.52ha 

Expansion of the Lynton north pit 14.47 ha 

Reinstate the former Lynton haul road 0.35 

Application Area 44.03 ha 

 

2.1.1 Old Dune Pit 

GMA proposes to clear native vegetation regrowth to expand the northern, eastern, and western portions of 
the existing mining pit, and complete mining of the Dune Pit. Once completed, the Dune Pit will be 
progressively rehabilitated and returned to native vegetation as per the Notice of Intent – Mining Lease 
M70/204 (NOI 3461) and Port Gregory Project – Revised Mine Closure Plan (Reg. ID: 85076) (Appendix A). 

As part of rehabilitation, GMA requires to undertake clearing of native vegetation regrowth located west of 
the existing haul road to facilitate access to topsoil stockpiles. Topsoil will be progressively applied over the 
contour area within the Old Dune Pit.  

The proposed clearing method will be a dozer with blades raised. Any vegetation matter will be stockpiled for 
future rehabilitation. The clearing extent is provided in Figure 1. 

2.1.2 Single Lane Haul Road Expansion 

A single lane haul road, located north of the Old Dune Pit requires widening to a standard haul road and to 
comply with the DMIRS’ traffic management safety requirements. Clearing of a narrow tract of native 
vegetation on either of the existing single-lane haul road is required to facilitate. The haul road doubles as a 
firebreak as per the Shire of Northampton and Bushfire Act 1954 requirements. The clearing extent is 
provided in Figure 1. 
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2.1.3 Lynton Ramp Access Road 

Ore mined at Lynton is currently stockpiled in the middle portion of the existing North Pit Mining Void Ore 
and carted to the Hose wet plant via George Grey Drive in M70/856 by contract road haulage (Qube). A 
narrow tract of vegetation poses safety concerns to road users and requires clearing. The access road doubles 
as a firebreak as per the Shire of Northampton and Bushfire Act 1954 requirements. The proposed 
disturbance footprint is covered mostly by cleared areas (current and historic). The clearing extent is provided 
in Figure 1. 

2.1.4 Lynton Borefield Water Storage Upgrade Project 

The Lynton Borefield Water Storage area comprises of two water tanks, which supplies the watercart for the 
purposes of dust suppression. GMA requires to increase the current water capacity, to ensure adequate for 
supply for dust suppression. The project involves the removal of the existing infrastructure and the installation 
of two large water storage tanks at two separate locations. A new water pipeline will need to be installed to 
supply water at the new standpipe location at the Dune Pit clearing location. 

Clearing of native vegetation regrowth is also require to improve line of sight to ensure safe access by 
Contractors and GMA personnel, during the upgrade works. The proposed clearing method will be a dozer with 
blades raised. The clearing extent is provided in Figure 1. 

2.1.5 Exploration Works 

Further resource definition is required necessitating exploration drilling as part of a Programme of Work 
(PoW) (pre-application stage). The proposed drill program will establishment of 73 drill line tracks to access 
the drill holes within M70/204 and M70/1330. Proposed drill tracks will run in an east-west direction parallel 
to one another located approximately 15m to 91m apart. Where existing connecting roads intersect tracks, 
they will be used for access; where there is no link with an existing road, tracks running north-south will be 
established for connection.  

Vegetation within the proposed area was rated as good to completely degraded. The clearing practice will 
include blade up clearing to preserve topsoil. This clearing method involves fitting a loader with a scrub rake 
and pushing through the vegetation, avoiding digging into the topsoil. The pushed over scrub is pushed to the 
end of the line or into an already cleared area adjacent to the line. All tracks will be limited to the width of 
the scrub rake. If it is established that exploration works in any section the proposed area can be carried out 
without clearing (i.e., the loader and drill rig can drive around a tree/bush etc.), then clearing of a track will 
be avoided. The works will be completed as part of a PoW and drill lines will be rehabilitated following 
completion of works. 

2.1.6 M70/204 North Pit Expansion 

Mining within the current North Pit is anticipated to completed in mid-2022. The current north pit clearing 
area was approved under CPS 9172/1. GMA plans to progress mining northwards at an anticipate rate of 15 
hectares of native vegetation clearing per annum. The mining voids to be progressively backfilled and 
rehabilitated at the trailing edge of the pit, while mining activities continue at the leading edge, progressing 
northwards. 

The mining area will be progressively rehabilitated and returned to native vegetation as per the Notice of 
Intent – Mining Lease M70/204 (NOI 3461) and Port Gregory Project – Revised Mine Closure Plan (Reg. ID: 
85076). 

GMA will continue to undertake rehabilitation works of the existing mining voids within Lynton. A summary 
of the current rehabilitation efforts undertaken is provided in section 4.2.5. 

2.1.7 Reinstate the former Lynton Haul Road  

GMA are proposing to reinstate a previous haul road located within Lynton, M70/204. Native Vegetation 
Clearing Permit CPS91730/1 previously granted GMA to facilitate construction of the alignment; however, a 
review of the alignment was undertaken, which identified the alignment would meet the DMIRS’ 
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requirements for operating a haul road. A further 0.34 hectares of native vegetation require clearing to 
facilitate the re-instatement of the form Lynton Haul Road. 
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3. Environmental Setting 

3.1 Climate 

The application area is located within the Mid-West Region of Western Australia. The climate of Mid-West is 
considered warm semi-arid to Mediterranean climate with 400 to 500 mm of rainfall per annum (Desmond 
and Chant, 2002). The region experiences short mild, wet winter and the remainder of the year is warm to 
hot, dry to windy.  

Annual Evaporation rate in the area is around 2,500 mm. 

The nearest Bureau of Meteorological (BoM) station that provides reliable wind data is the Geraldton Airport 
(Site No. 8051). The BoM’s Geraldton Airport 2007 meteorological file indicates dominant wind blows from 
the south and south-east direction, with a secondary prevailing wind from the north-east direction (Chart 1). 
Wind speeds between 2 and 6 m/s are most often observed, with wind speed reaching 8 m/s from the south-
east direction.  

 

Chart 1 Wind rose (9 am and 3 pm) BoM 2007 

3.2 Land use 

3.2.1 Reserves 

A search of the NatureMap database identified one DBCA listed reserve – Utcha Well Nature Reserve within 
10 km of the application area (GHD, 2020a). DBCA, 2020). 
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3.3 Landforms, geology and soils 

The application area is covered by two soil-landscape mapping systems as described: 

 The Grey System – Riverbeds, terraces and alluvial flats, includes dissected margins of relic alluvial 
plains 

 Tamala North System – Low hills with relict dunes and some limestone outcrop. Forms a coastal 
band 3 to 7 km wide. 

The application area is located within the Tumblagooda Sandstone, which is characterised by sandstone, with 
minor siltstone and granulate to pebble conglomerate. Most of the survey area is located on the Tamala 
North Land System, described as low hills with relict dunes and some limestone outcrop, which forms a 
coastal band 3 to 7 km wide. Parts of the western boundary of the survey area is located within the Grey Land 
System, described as riverbeds, terraces and alluvial flats, includes dissected margins of relic alluvial plains 
(GHD 2020a).  

The topography of the application area ranged from 4 metres to 40 metres above sea level (Figure 2). 

Soils within M70/204 were brown to orange sands (GHD, 2020a). 

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

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

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

3.4 Hydrogeology and Hydrology  

3.4.1 Surface water 

The clearing application area is not located within a proclaimed surface water catchment area and has a low 
average annual rainfall (400 mm/year), however is subject to cyclonic events. The project is located on 
sandplains and have very little drainage lines because of the porous nature of the sandplain and underlying 
carbonate sedimentary to groundwater. URS (2013) identified that a small proportion of groundwater 
recharge originates from rainfall that infiltrates during the winter months and from episodic large rainfall 
events associated with cyclones (URS, 2013). GHD (2020a) did not record drainage lines within the clearing 
application area. 

The sandplain is bounded to the east by a low limestone escarpment (Tamala Limestone). The Tamala 
Limestone consists of unconsolidated sands, limestone lenses/layers and patchy zones of carbonate 
cementation. Minor drainage lines occur on the slope of the Tamala Limestone escarpment.; however due to 
the porous nature of the underlying geology any rainfall will likely infiltrate to groundwater (URS, 2013).   

The nearest surface water is the Hutt Lagoon is located approximately 100 metres west of the project and is 
approximately 15 km long and up to 2.5 km wide (Figure 4c). The Lagoon is listed as a wetland of national 
importance on the Directory of Important Wetlands in Australia (DIWA) and Environmentally Sensitive Area 
(DBCA, 2009). Water supply for the Hutt Lagoon derives from direct precipitation, surface inform from several 
minor creeks and seepage of groundwater (DEE 2019).  
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The Hutt Lagoon, which is located 200 m 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 south-east, parallel to the coast. The Lagoon is usually 
partly filled with hypersaline water during winter for the remainder of the year, the Lagoon is usually dry. The 
Lagoon contains the world’s largest microalgae production plan, a 250 hectares series of artificial ponds used 
to produce beta-carotene. During summer and in dry seasons, the Lagoon is mostly empty except the 
artificial ponds used for algal cultivation (URS, 2013). The Hutt Lagoon neighbours a macroscale elongate 
floodplain (to the north-west and the south-east) 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). 

3.4.2 Groundwater 

The Department of Water and Environmental Regulation (DWER) Perth Groundwater Map indicates the 
survey area is in within the Gascoyne Groundwater Area. 

A superficial aquifer underlies the Application Area with superficial formation present are up to 15 m thick 
and become progressively thinner to the east. Sub-surface flows are from east to west and discharge into the 
Hutt Lagoon. The flows discharge over a hypersaline saltwater wedge extending from the eastern portion of 
the Hutt Lagoon. Groundwater salinity within the application area varies from 800 mg/L to 1,500 mg/L. 
Groundwater salinities are higher toward the Utcha Swamp (up to 30,000 mg/L) and the Hutt Lagoon 
perimeter (up to 150,000 mg/L). Groundwater standing levels vary of 15 m below ground levels (m bgl) 
towards the western boundary of the tenement to 35 m bgl (URS, 2013). 

3.4.3 Public drinking water source areas 

The are no public drinking water sources areas within 10 km of the application area. The nearest public 
drinking water source is 60 km north of the application area – Kalbarri Water Reserve (Department of Water 
and Environmental Regulation, 2020). 

3.5 3.7. Flora and vegetation 

3.5.1 3.7.1. Broad vegetation mapping and extents 

Broadscale mapping (1:1,000,000) pre-European vegetation mapping (Beard, 1976) indicates two Beard 
Vegetation Associations (BVA) were mapped within the application area including: 

 BVA 371 - Low forest. 

 BVA 17 – Thicket.  

The pre-European mapping has been adapted and digistised by Shephard et. al. (2002). The extent of 
vegetation associations has been determined by the State-Wide vegetation extents calculations maintained 
by the DBCA (current as of March 2019 – GoWA, 2019). 

As shown in Table 2, the current extent of BVA 371 is below the 30% retention target of the pre-clearing size 
at all levels except LGA shown in the table below. 

Table 3 Pre-European Vegetation Extent Association (GoWA, 2019) 

Pre-European Vegetation 
Extent Association  

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

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 
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Pre-European Vegetation 
Extent Association  

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

LGA: Shire of Northampton 5,749.92 2,142.08 36.94 

 

3.5.2 Mapped vegetation types and conditions 

GHD (2020a) mapped two vegetation types within the application area including: 

 Vegetation type 1: Acacia rostellifera open woodland to woodland. 

 Vegetation type 2: Melaleuca cardiophylla shrubland to open shrubland. 

There are areas within the application area that were previously cleared, rehabilitated, or comprise of 
previously cleared regrowth (GHD, 2020a). The vegetation types mapped within the application area are 
shown in Figure 3. 

The vegetation condition within the application area ranged from good to completely degraded (GHD 2020a). 
The application area has been subject to historical grazing and clearing. The vegetation conditions mapped 
within the application area are shown in Figure 4. 

GHD (2020a) undertook a comparison of mapped BVA with the vegetation types recorded within the 
applications area and concluded the following: 

 Two vegetation types were mapped within the application area – Acacia rostellifera open woodland to 
woodland with brown to orange sands and Shrublands on seasonally wet brackish drainage flats. 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).  

Table 4 provides a summary of the GHD (2020) vegetation types mapped in each clearing activity. 

 

Table 4 Mapped Vegetation Types in each Clearing Activity 

Clearing Activity Mapped vegetation type Comment 

Old Dune Pit and 
topsoil stockpiles 

VT01, Rehabilitated, 
Cleared 

- 

Single land haul road 
expansion 

VT01, Cleared - 

Lynton ramp access 
road 

VT01, Cleared - 

Upgrade works of 
Lynton Borefield water 
storage area 

VT01, Cleared Part of the area has not been previously 
mapped, the extrapolated vegetation type is 
vegetation type 1, and is consistent with the 
vegetation type mapped north and west of 
the proposed clearing area. 

Exploration Works VT01, VT02, Rehabilitated, 
Cleared. 

- 

Reinstate former 
Lynton haul road 

VT01 - 
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3.5.3 Ecological Communities 

GHD (2020a) 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 south-east of the application area. 

No PEC or TECs were delineated from the application area (GHD, 2020a). 

3.5.4 Flora Diversity 

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

recorded from the survey area during the field survey (GHD, 2020a). 

3.5.5 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 2020a). 

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 2020a). 

3.5.5.1 Targeted Survey 

GHD (2020b) completed a targeted flora survey for Caladenia bryceana subsp. cracens (the orchid). The 
survey targeted potential habitat for the orchid identified during the GHD (2020a) Lynton Mine Expansion 
Biological Survey. 

Caladenia bryceana subsp. cracens is listed Vulnerable under the Environmental Protection Biodiversity and 
Conservation Act 1999 (EPBC Act) and declared rare under the Biodiversity Conservation Act 2016 (BC Act). 
The orchid is endemic to the mid-west of Western Australia, with 15 known populations occurring between 
Northampton and Kalbarri. The orchid was previously recorded within mining tenement M70/1380. The 
Orchid is known to flower in August 2020. 

Prior to the commencement of the targeted survey the Department of Biodiversity, Conservation and 
Attractions (DBCA) Conservation Officer – Ms Alanna Chant, conducted a site visit on 10 August 2020 to 
confirm some of the known populations of the orchid and assess the habitat type within M70/1380. During 
the site visit the orchid was recorded flowering and was considered optimal survey timing for the orchid. 

Methodology 

The targeted survey was undertaken with reference to the EPA (2016) Technical Guidance – Flora and 
Vegetation Survey for Environmental Impact Assessment and the Commonwealth of Australia (2013) Survey 
Guidelines for Australia’s Threatened Orchids. 

The survey was undertaken between 11 and 14 August 2020. GHD also visited known populations within 
M70/1380 to confirm the flowering time. 

The survey method was systematic spaced 10 metre transects within a potentially suitable habitat described 
by GHD (2020a) – Melaleuca cardiophylla shrubland. 
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Results 

GHD (2020a) did not record Caladenia bryceana subsp. cracens from the survey area as the habitat was 
considered too degraded with evidence of weeds and significant wild pig grazing. Also, the habitat type was 
not consistent with the orchid habitat recorded within M70/1380. 

3.5.6 Environmentally Sensitive Area 

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

3.6 Fauna 

GHD (2020a) completed a Level 1 Fauna assessment of the survey area. A summary of the results is provided 
in the sections below and further detail is documented within the GHD (2020a) GMA Garnet Pty Ltd Lynton 
Mine Expansion Biological Survey Report. 

3.6.1 Fauna Diversity 

GHD (2020) recorded thirty-one fauna species during the biological survey, including 21 bird, eight mammal 
and two 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 2020a).  

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 by GMA (Figure 5).



















































M70/204 and M70/1330 Supporting Information 

GMA Mining Australia 

  

GMA Mining Australia Page 15 of 39 Uncontrolled when printed 
 

 

4. Risk Assessment and management 

The risk assessment provided in the sections below, has been adopted from the GMA (2020) Port Gregory 
Project – Revised Mine Closure Plan (Reg. ID: 85076). 

4.1 Risk identification 

Environmental management of impacts are based on the risk management framework. The main objectives of 
environmental management are: 

1. Identify activities that could result in significant environmental impacts to key factors. 

2. Quantify the relative level of inherent risk from the activity (without control measures applied). 

3. Develop processes to reduce the inherent risk to an acceptable level (residual risk).  

4. Document these processes so they become part of the Company’s environmental management 

requirements. 

5. Monitor the effectiveness of implementing these processes. 

A key outcome of risk management is to rank impacts and risks, so specific management measures can be 
developed for high-risk impacts, to reduce the risk to as low as practicable. GMA adopts the mitigation sequence 
(EPA 2006) for environmental management. The mitigation sequence is: 

1. Avoid  avoid the impact altogether. 

2. Minimise   limit the severity of the impact. 

3. Rectify   rehabilitate affected site as soon as possible. 

4. Reduce   eliminate impact over time. 

5. Offset   if significant residual impacts remain to critical value assets. 

The Australian and New Zealand Standard on Risk Management (AS/NZS 4360) defines risk as the product of the 
likelihood of an event occurring and the consequence of that event. The risk matrix based on AS/NZS 4360:2004 
to assess the level of risk from activities undertaken within the application area (Table 5). To maximise the benefit 
of environmental management, it is important that manpower and other resources are allocated to issues on a 
priority basis. It is normally accepted that the highest risk issues receive the highest priority. Each cell in the risk 
matrix is assigned a priority number. 

Table 9 details the outcome of the risk assessment undertaken for key environmental functions of the Port 
Gregory project. The priority risk rating from this analysis shows several activities with an inherent risk level of 
Medium and High but with management, residual risks are reduced to a low rating. Key conclusions from the 
information shown in Table 9 are: 

1. No inherent risks ranked as ‘extreme’ have been identified at the site. 

2. Implementing management and mitigation measures during mine operations or closure works reduce all 

inherent risks to a ‘low’ or ‘medium’ residual risk. 
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Table 5   Likelihood of risk occurring 

Descriptor Details Frequency of 
occurrence 

Likelihood of 
occurring each 
year 

Almost 
Certain 

Very high likelihood to occur. Factors increasing 
likelihood may include: 

 No internal controls implemented. 

 No treatment plan developed to prevent risk 
from occurring. 

 No resources provided to develop controls or 
treatment plan. 

 Risk has not previously been identified in 
project plan and is likely to impact project 
outcome or lead to project failure. 

 Risk has not previously been identified 
impacting delivery of strategic and/or core 
objectives. 

Once per 
week 

Greater than 
90% 

Likely High likelihood to occur. Factors increasing 
likelihood may include: 

 Internal controls and treatment plan are 
inadequate to prevent risk from occurring and 
require prompt attention and review. 

 Insufficient management oversight of risk and 
implementation of controls. 

 Risk has not been given sufficient priority in 
project plan. 

 Risk could impact achievement of business 
objectives. 

Once per 
month 

50% to 90% 

Possible Moderate likelihood to occur. Factors decreasing 
likelihood may include: 

 Internal controls and treatment plan are 
implemented and will be regularly reviewed to 
ensure their robustness. 

 Impact upon achieving business objectives is 
considered minimal. 

Once per 
year 

10% to 50% 

Infrequent Low likelihood to occur. Factors decreasing 
likelihood may include: 

 Internal controls and treatment plan are 
robust and fully implemented. 

 Circumstances in which risk is likely to 
eventuate are considered remote. 

 Unlikely to impact on achieving business 
objectives. 

Once per 10 
years 

2% to 10% 

Rare Low likelihood to occur. Factors decreasing 
likelihood may include: 

 Internal controls and treatment plan are 
robust and fully implemented. 

 Circumstances in which risk is likely to 
eventuate are considered remote. 

 Unlikely to impact on achieving business 
objectives. 

Once per 100 
years 

Less than 2% 
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The consequence rating provides a qualitative measure of the consequence or impact should the risk event 
occur. The consequence ranking is outlined in 

Table 6 Consequence of a risk occurring 

Level Descriptor Environment 

5 Critical Widespread irreversible environmental harm 

4 Major Widespread environmental impact, not immediately contained 

3 Moderate Reversible environmental harm extending beyond site boundary, 

immediately contained 

2 Minor Reversible environmental impact, immediately contained 

1 Insignificant Very low environmental impact (localised spill) 

 

The risk matrix associated with each risk is provided in Table 7. The risk matrix combines the level of likelihood 

and consequence to determine the level of associated risk.  The resultant risk rating is described in Table 8 The 

environmental impact of each risk is then categorised as extreme (red), high (orange), medium (yellow) and low 

(green).  Management measures for each identified risk is then included and the risk rating is re-categorised. A 

risk priority is assigned to each of the 25 possible outcomes. 

 

Table 7 Risk matrix 

  

  

Consequence 

Likelihood Insignificant Minor Moderate Major Critical 

Almost 
Certain 

8 - Medium 16 - High 18 - High 22 - Extreme 25 - Extreme 

Likely 7 - Medium 10 - Medium 17 - High 21 - Extreme 24 - Extreme 

Possible 3 - Low 9 - Medium 12 - Medium 19 - High 23 - Extreme 

Infrequent 2 - Low 5 - Low 11 - Medium 14 - Medium 20 - High 

Rare 1 - Low 4 - Low 6 - Low 13 - Medium 15 - Medium 
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Table 8 Risk Ranking 

Risk Level Priority Example Action 

Extreme 1 Managed by senior site management / General Manager (GM).  
Reported/monitored by the Board quarterly 

High 2 Managed by Sectional Manager.  Reported/monitored to the GM 
quarterly 

Medium 3 Managed by Sectional supervisors 

Low 4 Managed by operators and staff 
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Table 9 Risk assessment and management 

Source/ 
Activities 

Environmental 
Impact 

C L Inherent 
Risk Level 

Management C L Treated 
risk 

Mining Loss of wildlife 
corridor 

minor possible 9 - medium The application area includes the 
existing mining pit voids (mostly 
cleared), areas of native 
vegetation, native vegetation 
regrowth and historically cleared 
areas. Clearing activities are 
predominately required to 
facilitate mine expansion, 
rehabilitation and exploration 
works.  

A small portion of the application 
area is required to facilitate the 
Lynton Borefield Water Storage 
Upgrade Project and expansion of 
existing haul, and access roads.  

Mining of the Lynton North pit will 
progressively expand northwards, 
and it is anticipated 15 hectares of 
native vegetation will be cleared 
per annum. The method of mining 
permits the mining voids to be 
progressively backfilled and 
rehabilitated at the trailing edge of 
the pit, while mining activities 
continue at the leading edge, 
progressing northwards (Plate 1). 

GMA mine closure requirements 
for M70/204 are outlined in Port 
Gregory Project – Revised Mine 
Closure Plan and the Notice of 

minor Infrequent 5 – low 

Mining 
Activities 

Permanent loss of 
vegetation, fauna 
habitat and 
biodiversity 

minor possible 9 - medium minor Infrequent 5 - low 
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Source/ 
Activities 

Environmental 
Impact 

C L Inherent 
Risk Level 

Management C L Treated 
risk 

Intent – Mining Lease M70/204. 
GMA has an obligation to 
rehabilitate the mined area to pre-
mining native vegetation 
communities. Therefore, there is 
no permanent loss of vegetation, 
biodiversity, fauna habitat or any 
wildlife corridors. 

A rehabilitation management plan 
has been prepared to guide 
rehabilitation and revegetation 
post-mining (refer to section 4.2).  

GMA has successfully rehabilitated 
and return areas to native 
vegetation (refer to section 4.2.5). 

Mining 
activities 

Fugitive dust 
emissions 
associated with 
mining fleet 
movements and 
exposed area, 
causing impacts to 
health and 
condition of the 
surrounding 
vegetation and 
adjoining Hutt 
Lagoon. 

moderate likely 17- high Dust management will be 
undertaken in accordance with the 
GMA’s Dust Management 
Procedure provided in Appendix C. 
The following management 
measures are proposed: 

 Both visual and monitoring of 
the wind station located at 
Hose. 

 Progressively clear 
approximately 15 hectares of 
native vegetation clearing per 
annum to minimise exposed 
areas. 

minor infrequent 5 - low 
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Source/ 
Activities 

Environmental 
Impact 

C L Inherent 
Risk Level 

Management C L Treated 
risk 

 Pre-stripping will be kept to the 
minimum practicable work 
area. 

 Progressively rehabilitate all 
mined out areas including the 
existing the Lynton north pit 
located south of the application 
area. 

 Water carts will undertake dust 
suppression on haul roads and 
areas exposed by southerly 
winds during the summer. 

 Dust suppressant additives 
(mulches or polymer additives) 
will be used if water applicates 
is insufficient to ameliorate 
dust generation. To manage 
potential dust from stockpiles. 

 Any mining activities will cease 
in the event dust suppression 
controls fail to mitigate dust 
emissions. 

Mining 
Activities 

Clearing of 
vegetation leading 
to erosion and 
sedimentation from 
surface water runoff 
leading to Hutt 
Lagoon 

rare  insignificant 1 - low No drainage lines were recorded 
within the clearing permit area.  

Due to the porous nature of the 
soils, any rainfall rapidly infiltrates 
directly through limestone. It is 
expected that most of the surface 
water will rapidly infiltrate.  

The progressive and final 
rehabilitation of the mining pit 

rare  insignificant 1 - low 
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Source/ 
Activities 

Environmental 
Impact 

C L Inherent 
Risk Level 

Management C L Treated 
risk 

area will incorporate re-contouring 
to blend in with the surrounding 
landscape and ensure any pre-
mining landforms reinstated. As a 
result, this management approach, 
there will be no effect on surface 
water flow. 

Rehabilitation Incorrect storage of 
vegetation and soil 
removed ahead of 
mining. 

minor possible 9-medium Storage and handling of 
rehabilitation materials as per the 
GMA Rehabilitation Management 
Plan (refer to section 4.2). 

Contingency actions to be 
implemented if rehabilitation is 
not achieving targets such as infill 
seeding/planting. 

minor infrequent 5 - Low 

Rehabilitation Prolonged storage 
of vegetation and 
soil removed ahead 
of mining. 

minor possible 9-medium Storage and handling of 
rehabilitation materials as per the 
rehabilitation management plan. 
Contingency actions to be 
implemented if rehabilitation is 
not achieving targets such as infill 
seeding/planting. 

minor infrequent 5 - Low 

Rehabilitation Successful 
restoration of native 
vegetation is 
inhibited by weed 
infestation. 

minor likely 10-medium Site is progressively rehabilitated.  
Natural vegetation condition is 
regularly monitored.  
Herbicides will be used to control 
weed growth as required. 

minor infrequent 5 - Low 

Rehabilitation Inadequate supply 
of topsoil for 
rehabilitation  

moderate possible 12 - 
medium 

The application area includes 
historically topsoil stockpile areas, 
clearing of native regrowth is 

minor infrequent 5 - low 
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 Source/ 
Activities 

Environmental 
Impact 

C L Inherent 
Risk Level 

Management C L Treated 
risk 

 required to access these 
stockpiles.  
Where topsoil stripping is 
required, the depth is based on 
pre-mining topsoil survey.  
Topsoil stockpile locations 
selected to minimise wind erosion. 
Wind shielding as appropriate. 

Rehabilitation Establishment of 
rehabilitated areas 
is inadequate or is 
dominated by one 
or two aggressive 
species (such as 
Acacia rostellifera). 

Minor  Likely 10 – 
medium 

Seed selection from local 
provenance species to increase 
diversity at initial rehabilitation. 
Early management of aggressive 
species such as Acacia rostellifera. 
Natural vegetation condition is 
regularly monitored.  
Reseeding and reapplication of 
fertiliser is conducted if required. 

minor Infrequent 5- low 

Rehabilitation Establishment of 
rehabilitated areas 
is inadequate and 
does not meet 
clearing permit 
requirements. 
Relinquishment 
delayed. 

Major Possible 19 – high Seed selection from local 
provenance species to increase 
diversity at initial rehabilitation. 
Rehabilitation performance to be 
monitored every second year and 
contingency actions implemented 
such as infill planting / seeding if 
results if required. 

Minor Possible 9 – 
medium 
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4.2 Rehabilitation 

The progress of revegetation establishment will be monitored through a combination of visual inspection and 
botanical survey.  

4.2.1 General Approach 

The table below presents the current rehabilitation approach adopted by GMA. The table also includes 
recommendations regarding stockpile storage. 

Table 10 Rehabilitation Approach 

Stage Task Action Objective 

1 Contour Survey Topographical survey of 
location before vegetation 
clearing. 

Completed pits are backfilled with mine 
waste and shaped to blend in with 
adjacent natural contours. 

2 Seed Collection Collection of seed of native 
species within Mine Site 
before vegetation clearing. 

Retain genetic suite of remnant 
vegetation in Mine Site. 

3 Vegetation 
Removal 

100 m corridor removed 
per year within the mining 
lease. 

Sequential clearing methodology 
minimising disturbances to fauna 
movement. 

Biological matter retained. 

4 Topsoil removal Standing remnant 
vegetation to be pushed 
into windrows for 
stockpiling for later 
respreading on areas 
rehabilitated. 

Maximum retention of soil fertility and 
existing seed bank. 

Retention of biological material in topsoil. 

Reduction in change in the physical 
structure of the topsoil because of 
compaction and change in moisture 
content. 

Retention of preferred growth media to 
support plant growth in rehabilitated 
areas. 

5 Overburden 
removal 

Overburden (where 
present) to be progressively 
removed and stockpiled or 
placed directly over tailings 
during pit excavations. 

Minimisation of the open area of pit. 

6 Tailings storage Tailings to be progressively 
returned to the trailing 
edge of the excavated mine 
pit (Plate 1). 

Storage of tailings within landform 
profile. 

7 Overburden 
return 

Stockpiled overburden to 
be returned to the trailing 
edge of the excavated mine 
pit and over tailings as soon 
as practicable (Plate 1). 

Construction of post-mining landform. 

Minimise storage time of overburden. 

8 Landform 
construction 

Contouring of completed 
mining area to natural 
contours to be achieved by 
earth-moving machinery. 

Construction of post-mining landform to 
blend in with surrounding landforms. 

Height and footprint ensure that the 
rehabilitated area blends in with 
surrounding landscape. 
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Stage Task Action Objective 

New landform does not restrict the 
existing hydrological regime present in 
the area. 

9 Topsoil return Topsoil is placed over 
subsoil (overburden, tails) 
to a minimum depth of 150 
mm. 

Construction of post-mining landform to 
match pre-mining landform. 

10 Soil treatment (as 
required) 

Addition of fertilisers 
suitable for native plant 
growth (as required). 

Create conditions suitable for native plant 
growth, but minimising weed growth 
(stage may not be required). 

11 Integration of 
topsoil and 
landform 

Deep ripping of constructed 
landform to ensure 
integration of topsoil and 
subsoil. 

Minimise the risk of erosion by wind and 
water. 

12 Return of larger 
vegetative 
material 

Spreading across landscape 
of stockpiled logs, branches, 
and other vegetative 
material pushed up into 
windrows. 

Increase rainfall penetration of soil 
profile. 

13 Seeding Direct seeding of 
reconstructed landform 
with seeds collected from 
the Site. 

Minimise the risk of erosion by wind and 
water. 

14 Monitoring Establishment of long-term 
monitoring sites. 

Increase microhabitat. 

15 Weed 
management 

Ongoing weed management 
via a regular treatment 
program. 

Increase seed retention areas for growth. 

Plate 1 Pit Backfilling/Landform Construction 
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4.2.2 Vegetation Establishment 

4.2.2.1 Erosion Control – Early Revegetation 

Progressive rehabilitation will occur as soon as possible after being backfilled. The vegetative matter shall be 
return to the Site and strategically placed in windrows to help mitigate wind erosion and enhance the 
establishment of new native vegetation. If required, a wind fencing will be established to mitigate wind 
erosion. If required instate earthen bunds to protect topsoiled area. 

4.2.2.2 Return of Local Native Species 

The use of seed for rehabilitation must be obtained from the local area and appropriate for the targeted 
vegetation type. Seeds should be collected from vegetation within the Site, so that genetic diversity of the 
Site is retained and returned. 

Weeds are problematic for the Site and it is recommended that revegetation efforts focus on fast growing 
plants (i.e. Some Acacia, Eucalypts and Melaleuca) rather than herbs in the initial years. It should be noted 
that the species list is not exhaustive. 

4.2.2.3 Weed Management 

Where there is a low likelihood of weeds being eradicated from areas such as existing paddocks. The weed 
management actions will focus on protecting areas of remnant native vegetation and native vegetation 
rehabilitation areas by preventing the spread of weeds into these areas. This form of management will be 
achieved through containment and land protection measures. 

Longer-term objectives for dealing with well-established weed species will be to undertake measures to 
reduce the extent of the infestation of weed species (i.e aiming for a slow reduction in the extent of these 
infestations over time through a staged treatment of these areas). Strategically treating large areas starting 
from the outside and working inwards is the recommended approach for achieving this objective. 

Weed species can potentially spread between sites by several different vectors including, but not limited to, 
contaminated machinery, vehicles, equipment, clothing and footwear. The implementation of weed hygiene 
procedures are critical to minimising the spread and/or introduction of weeds. 

Appropriate weed hygiene measures will be implemented to minimise further spread and introduction of 
weed species. Weed hygiene measures must be followed by all site personnel, vehicles and equipment 
entering the site area. 

Weed monitoring is an essential component of any weed management program as it provides a means of 
identifying how well control measures are working, the rate of spread of weeds and/or the detection of new 
weeds established in disturbed areas. The Pest and Weed Management Guideline/Procedure can be adapted 
as needed to improve results and accommodate changing circumstances or changes in the local environment. 

Ongoing weed monitoring and management of weeds, particularly in disturbed areas, is a high priority. 
Follow up control is vital as many weed species have many long-lived seeds that have the potential to remain 
viable in the soil for many years. Ongoing surveillance monitoring of sites shall be undertaken throughout the 
year, especially after rain periods. 

4.2.2.4 Revegetation Treatments 

The topsoil shall be respread across the area at an optimal depth of 150 mm or greater (or topsoil pre-
clearing survey results) and vegetative matter strategically placed in windrows to establish fauna habitat and 
windbreaks.  

Direct seeding of the reconstructed post-mining landform is the most suitable method of developing the 
vegetation community. Seeds will be sourced locally from the Site and collected before vegetation is cleared, 
to preserve the genetic diversity. 

Direct seeding shall be supplemented with additional planting of locally sourced native flora species. This will 
be undertaken to enhance biodiversity on-site where quick-growing colonisers may outcompete slower-
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growing or recalcitrant species or where monitoring demonstrates a lack of species diversity in comparison to 
the biodiversity target criteria. 

Direct planting will also be used in conjunction with the direct seed of the reconstructed post-mining 
landform to enhance soil stabilisation. 

4.2.3 Monitoring  

Visual monitoring of rehabilitated areas will be conducted to assess: 

 Any signs of poor rehabilitation development that may require treatment, supplementary seeding or 
earthworks  

 Species recruitment  

 Stability of rehabilitation sites.  

Areas will be photographed from fixed positions so that changes with time can be clearly observed. 

4.2.3.1 Objective and Completion Criteria 

A baseline for the re-establishment of vegetation was developed to initially guide revegetation and monitor 
the success of the works. Indicative values for foliage cover and flora species diversity at set intervals were 
provided to guide the progress of native flora taxa within each stratum and weed species until practical 
completion (Table below). 

The success of revegetation can be affected by a range of issues, which may be out of the control of GMA, 
such as lack of rainfall, storm events, insect attack and vandalism, but other success factors, such as weeds, 
grazing, and care of planting can be managed. The overarching outcome for revegetation is: 

 To achieve similar species composition, structure and diversity to what was present before vegetation 
clearing. Small-scale vegetation structure and species combinations may vary 

Practical completion is achieved when: 

 An average of 75% species diversity of adjacent reference sites, +/- 5%, for a five-year period. 

 An average of 50% plant cover in the ground and mid layers of the adjacent reference sites, +/- 5%, for 
a five-year period. 

 The key upper storey species recorded in the vegetation type/adjacent reference site are present and 
likely to form an upper storey over time. 
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Table 11 Indicative Values to Guide Monitoring 

M70/204 

Vegetation Type 1  

Stratum Background 6 months 1 years 5 years 10+ years 

Upper Stratum 39% - - >10% >25% 

Middle Stratum 50% - >2% >25% >50% 

Groundcover 11% - - 5% ≥11% 

Mean Weed Foliage Cover (%) <46% <46% <46% <46% <46% 

Declared Pest 0 0 0 0 0 

Weed Species Count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora Diversity Species Count (native 
flora) 

≥9 ≥2 ≥4 ≥7 ≥9 

Vegetation Type 2 

Stratum 

Upper Stratum 5% - - >2% 5% 

Middle Stratum 34% - 5% >20% 34% 

Groundcover 4% - - 2% 4% 

Mean Weed Foliage Cover (%) <48% <48% <48% <48% <48% 

Declared Pest 0 0 0 0 0 

Weed Species Count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora Diversity Species Count (native flora) ≥15 ≥2 ≥2 ≥8 ≥15 

 

4.2.4 Site Establishment and Data Collection 

4.2.4.1 Site Establishment 

At each mining tenement where revegetation is undertaken, a minimum of one permanent quadrats (10 x 10 
m) will be established within both remnant vegetation and rehabilitation areas for each revegetation year 
with the aim of providing sufficient monitoring data. 

The analogue quadrats (reference sites) established within the remnant vegetation will assist with measuring 
the progress of revegetation and be used to determine whether practical completion has been met.  

Galvanised steel post will be installed in each corner of the quadrat and each corner will be geo-referenced. 

4.2.4.2 Data collection, analysis and reporting 

Site data collected from each quadrat will be recorded on pro-forma data sheets and will include the 
parameters described in Table 12. 
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Table 12 Example of Data Collection at Monitoring Quadrats 

Parameters Measurements 

Collection attributes Personnel/recorder, date, quadrat dimensions, GPS coordinates of all 
corners and photographs from each corner of the quadrat. 

Rehabilitation details Rehabilitation year and works 

Physical attributes Landform, drainage, soil, litter type and cover 

Disturbances Nature of disturbances, fire age 

Vegetation Structure: overall projected foliar cover of upper, mid- and ground 
stratums (based on cover classes of: 1-100%) 

Flora Composition (species diversity): list of all flora species and stratum 
abundance 

Weeds and Declared Pests Overall foliar cover of all weed species combined based on cover class 
of: 1 to 100% 

 

4.2.4.3 Monitoring Frequency and Duration 

Monitoring will be conducted every second year for a minimum of five years from the completion of 
rehabilitation activities, or until the closure objectives associated with each domain have been met. As 
monitoring for progressive rehabilitation is completed, this monitoring timeframe will be reviewed.  

4.2.5 Rehabilitation Performance 

Past rehabilitation of mined zones on southern M70/204 has been successful in restoring the pre-mining 
vegetation. 

The GMA Rehabilitation Management Plan outlines the rehabilitation monitoring methodologies to be 
undertaken across areas to be returned to remnant vegetation. 

The results of this monitoring are summarised in the section below and a copy of the reports attached in 
Appendix C. The rehabilitation monitoring included assessment of: 

 Three revegetation sites – ranging from one year old to nine old revegetation 

 Two reference (analogue) sites 

Older areas of rehabilitation such as the site in 9-year-old rehabilitation exceeding the species diversity target 
and meeting completion criteria for middle and ground stratums. Upper stratum species were present but 
not forming an upper layer yet due to their height. Overall, the monitoring showed rehabilitation was on 
track to meet completion criteria with some recommendations identified such as weed management and 
infill planting. 

4.3 Summary of Rehabilitation Works 

Rehabilitation works undertaken are summarised below and shown in Figure 5: 

 Approximately, 5.9 hectares of M70/204 and 2.8 hectares of M70/968 has undergone rehabilitation in 
2022 including contouring and topsoil application. Ripping and spread of vegetation matter is 
proposed to be undertaken over the next six months. 

 Approximately, 1.2 hectares of rehabilitation was undertaken in 2021, this included topsoil application 
and spread of vegetation matter. 

 In 2021, seed application and vegetation brush was applied to approximately 9 ha of M70/968.  
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4.4 Summary of Rehabilitation Monitoring Results 

GHD (2019) completed the first round of monitoring of M70/204 in Spring 2019.  A summary of the results are 
provided in Table 13 and monitoring report provided in Appendix C. 

Table 13 Summary of rehabilitation monitoring results 

Tenement Summary of findings 

M70/204  Revegetation quadrats in the six-year-old revegetation comprised 43% of 

the species recorded at the reference sites 

 The nine-year-old revegetation (Q12) exceeded the reference site species 

diversity and meets the completion criteria for diversity 

 The key flora taxa that define the remnant vegetation type were dominant 

within all ages of revegetation 

 The upper stratum within the revegetation sites have yet to establish and 

the middle stratum largely dominated the area, however as the key upper 

stratum species are present it is expected that with time the upper stratum 

will develop 

5. Assessment of the Ten Clearing Principles 

Clearing is required to progressively expand the mine pit and expand the existing single-lane haul road to a 
standard haul road. An assessment of the proposed clearing action against the ten clearing principles, as 
outline in Schedule 5 of the EP Act provided in Table 14.  

The assessment indicates the clearing is ‘not considered to be at variance with the Ten Clearing Principles’.
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Table 14 Assessment of the Ten Clearing Principles 

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. Two Beard Vegetation Association has been mapped in the 
application area BVA 371 and BVA 17. 

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. 

Mapping results from vegetation and flora survey conducted by GHD (2020a) 
described two vegetation types (Acacia rostellifera open woodland to woodland 
and shrublands on seasonally wet brackish drainage flats) within the application 
area, consistent with BVA 17 and BVA 371. 

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 2020a).  

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 or priority flora taxa 
were recorded from the application area (GHD 2020a and 2020b). 

The application area is mostly cleared, where native vegetation is present, the 
vegetation conditions was rated good to completely degraded. Much of the 
understorey comprises weeds (GHD, 2020a). 

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 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 not 
considered to be at variance 
with this Principle. 
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Clearing Principle Assessment Conclusion 

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. 

The proposed clearing is not 
considered to be 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 were recorded from the application area 
(GHD 2020a and 2020b). 

The proposed clearing is not 
considered to be 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. The vegetation types 
mapped within the application area are not considered to be representative of 
the TEC or PEC (GHD, 2020a). 

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

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. 

The application area comprises small tracts of remnant vegetation, two 
vegetation types were described by GHD (2020a) including A. rostellifera open 
woodland to woodland and M. cardiophylla shrubland to open shrubland. A 
comparison of vegetation types with the Beard Vegetation Associations mapped 
within the application area, indicates that vegetation type 1 and 2 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 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 

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

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 not 
considered to be at variance 
with this Principle. 

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. GMA 
proposes to expand the northern portion of the current North Pit and the 
northern, eastern, and western portions of the existing Old Dune Pit. Mining will 
progressively expand northwards of the North Pit. This method of mining 
permits the mining voids to be progressively backfilled and rehabilitated at the 
trailing edge of the pit, while mining activities continue at the leading edge, 
progressing northwards GMA adopted the following vegetation clearing 
approach using a raised blade technique to remove vegetation. The method of 
mining also limits the extent of open areas. Given the proposed activities 
disturbance footprint includes a small tract of vegetation (both remnant and 
regrowth) and the intent to rehabilitate the area upon completion of mining, the 
proposed activity is unlikely is likely to cause appreciable land degradation.  

The clearing activities also include current and previously cleared areas. Clearing 
activities involve removal native vegetation regrowth in existing stockpile areas 
and within the mining void to facilitated rehabilitation and revegetation. The 
intent of these activities is to progressively rehabilitate the current extent of 
open areas across much of Lynton Old dune Pit Void.  

The proposed drill line tracks involve clearing of parallel linear corridors of native 
vegetation. Given the disturbance footprint the proposed activity includes 
narrow tracts, and the intent is to rehabilitate the area following the completion 
of works, impacts of wind erosion as a result of the proposed activity is 
considered low. 

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

The proposed Lynton Borefield Water Storage Upgrade Project involves clearing 
of native revegetation regrowth in mostly cleared areas. Given small clearing 
area required and that a large portion of the area will be covered by 
infrastructure, impacts of wind erosion from the proposed clearing activity are 
considered low.  

GMA proposes to clear narrow tracts to expand the current Lynton Ramp Access 
Road/fire break and Single Lane Haul Road/fire break. Given the proposed 
activities disturbance footprint is mostly cleared, it is unlikely clearing of native 
vegetation is likely to cause appreciable land degradation. Ongoing management 
of dust will be required, GMA’s Dust Management Procedure outlines the 
adopted practices for management of dust on haul roads and access roads.  

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 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 deterioration in the quality of surface or 
underground water 

Due to the porous nature of the soils, any rainfall rapidly infiltrates directly 
through limestone. It is expected most of the surface water will rapidly infiltrate.  

The progressive and final rehabilitation of the mining pit area will incorporate 
re-contouring to blend in with the surrounding landscape and ensure any pre-
mining landforms are reinstated. As a result, this management approach, there 
will be no effect on surface water flow. 

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. The water 
table is too deep (greater than 16 to 35 m bgl) to support root systems of any 
species (URS 2013).  

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

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

The climate of the application is semi-arid to Mediterranean climate with 400 to 
500 mm of rainfall per annum (Desmond and Chant, 2002). The region 
experiences short mild wet winter and the remainder of the year being warm to 
hot, dry to windy. Due to the porous nature of the soils, any rainfall rapidly 
infiltrates directly through limestone. It is expected most of the surface water 
will rapidly infiltrate.  

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 to be at variance 
with this Principle. 
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Glossary 

Term Definition 

BC Act Biodiversity Conservation Act 2016 

BoM Bureau of Meteorology 

BVA Beard Vegetation Association 

DBCA Department of Biodiversity, Conservation and Attractions 

DMIRS Department of Mines, Industry Regulation and Safety 

DWER Department of Water and Environmental Regulations 

EP Act Environmental Protection Act 1986 

EPA Environmental Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ha Hectares  

LGA Local Government Authority 

MCP Mine Closure Plan 

MNES Matters of National Environmental Significance 

RMP Rehabilitation Management Plan 

WA Western Australia 

Rehabilitation Management Plan Summary 

Description Summary 

Title of Project Port Gregory Garnet Project 

Proponent Name GMA Garnet Pty Ltd 

Mining tenements G70/171, M70/204, M70/856, M70/926, M70/927, M70/968, M70/1331. 

Purpose of the RMP 
The intent of this RMP is to provide guidance on management and monitoring 
actions for rehabilitation of the project. 

Local Government Area Shire of Northampton. 

Key mine closure objective 

The closure objectives for this project have been determined through internal 
and external stakeholder consultation. The closure objectives include: 

 Legal Obligations. 

 Safe. 

 Stable/non-pollution. 

 Sustainable Land Use 

 Agreed Post-mining Land use. 

 Landform. 

 Pollution. 

 Socio-economic. 

Key components in the RMP Refer to Section 4. 
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1. Introduction 

1.1. Project 

GMA currently own and operate two open-cut alluvial garnet mines operated on the Hose Mine (G70/171, 
M70/856, M70/926 and M70/927) and the Lynton Mine (M70/204, M70/259, M70/968 and M70/1331), 
which constitute the Port Gregory Garnet Project (the project) (Figure 1). The project is located 
approximately 100 km north of Geraldton in the Midwest region of Western Australia, near the village of 
Gregory (Figure 1). The Lynton mine has been in operation since 1981, commencing on M70/204. The Hose 
mine has been in operation since 1997. Both mines initially included an open pit and a wet gravity separation 
plant. In 1997, the Lynton mine process plant was decommissioned. Since then, all ore processing is 
undertaken at the Hose plant on G70/171. The estimated life of the project is 30 years. 

Total disturbance and proposed disturbance is 237.3 ha. A breakdown of the footprint is provided in the table 
below. Approximately 124 ha has been rehabilitated stage 1 (earthworks completed) and stage 2 (vegetation 
re-establishing), this includes areas returned to agriculture (Figure 2). 

1.2. Disturbance and Rehabilitation 

The project includes four domains as identified in GMA’s Mine Closure Plan and Figure 2. These include: 

 Domain 1: Open Pits 

 Domain 2: Processing Infrastructure. 

 Domain 3: Infrastructure, pipelines, powerlines and borefield. 

 Domain 4: Access Roads, Haul Roads 

The table below provides a breakdown of current rehabilitation and rehabilitation area requirements. 

 

Domain Current Disturbance 
Footprint 

Proposed Additional 
Disturbance 
Footprint 

Current 
Rehabilitation 

Post mining 
land use 

Domain 1 

Hose Pit 0 0 74 Agriculture 

Utcha Pit 29.9 0 20.2 
Native 
Vegetation 

Brealey Pit 60 5 0 Agriculture 

Lynton Pit 65 N/A 20 
Native 
Vegetation 

Domain 2  

Hose Wet Plant 1.60 0.06 0 Agriculture 

Tailings Ponds and 
Water Dams 

1.60 6.85 0 Agriculture 

Old Lynton Plant 0.9 0.9 0 
Native 
Vegetation 

Run-of-Mine-
Pads/Low Grade Ore 
Stockpiles (M70/204) 

1.61 N/A 0 
Native 
Vegetation 

Run-of-Mine-
Pads/Low Grade Ore 

6.6 ha 0 0 Agriculture 
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Adopted Closure Objectives 

Aspect Objective 

Legal Obligations 

Ensure all legal obligations relating to closure of the Port Gregory Garnet Mine 
Site are met. 
Infrastructure required to be retained by the key stakeholder will be established 
through a sequential agreement. 

Safe 
Leave the site in a condition where the risk of adverse effects to people, 
livestock and other fauna, and the environment, has been reduced to a level 
acceptable to stakeholder. 

Stable/non-pollution 
Rehabilitated landforms and landscapes are stable and non-polluting that 
minimises long-term environmental impacts. 

Sustainable Land Use 

Reinstate and maintain areas within the project for pasture and minimise any 
impacts on surrounding land uses. 

Return the soil profile and landform similar to pre-mining conditions. 

Develop final landforms that are compatible with the surrounding landscape 
and that meet the final land use. 

Rehabilitate the project with local provenance vegetation, where possible, to 
meet the agreed completion criteria  

Agreed Post-mining land use 

Revegetate the project with local native species (where possible), to achieve the 
agreed completion criteria. 

Ensure stakeholders have been consulted during the mine closure process. 

Landform 
The final landforms are visually compatible with the surrounding 
Area. 

Pollution 
Achieve a condition where contaminants at the site are at or below agreed 
criteria and that is suitable for final land use. 

Socio-economic 

The closure process occurs in an orderly manner, cost-efficient, and in a timely 
fashion. 

Ensure that the cost of closure is adequately accounted for by GMA and the 
community is not left with a liability 

 

The RMP has been prepared with consideration the DMIRS closure objective. 

RMP Guidance Requirements RMP Section 

Assess environmental significance of land Section 2.3 

Identify major limitation to rehabilitation Sections 2.3, 4.1, 5.0 

Set rehabilitation objectives and definitions Section 4.0 

1.4. Previous experience with rehabilitation 

The table below summarises GMA previous experience with rehabilitation. 

 

Previous Rehabilitation Experience 

Tenement Summary of findings 

M70/204  Revegetation quadrats in the six year old revegetation comprised 43% 
of the species recorded at the reference sites 

 The nine year old revegetation (Q12) exceeded the reference site 
species diversity and meets the completion criteria for diversity 
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Tenement Summary of findings 

 The key flora taxa that define the remnant vegetation type were 
dominant within all ages of revegetation 

 The upper stratum within the revegetation sites have yet to establish 
and the middle stratum largely dominated the area, however as the 
key upper stratum species are present it is expected that with time 
the upper stratum will develop 

M70/856  Re-establishment of pastoral grasses, compatible for sheep grazing. 

M70/927  Revegetation area on the slope has low flora diversity and native 
vegetation foliage cover, with weeds dominating the groundcover 
(Q01 and Q02) 

 Soil erosion was notably evident along the slope (i.e Q01) 

 The re-establishment of a vegetation with the lower elevated portion 
of the Site appeared to be more successful, with similar diversity to 
reference sites and higher percent foliage cover of native flora in 
contrast to Q01 and Q02 

 The topography appears to have an influence for the success of re-
establishment of native vegetation 

M70/968  Revegetation is currently in the preliminary stage (i.e. ripping of the 
topsoil has not occurred) 

 The revegetation areas comprise both low native flora diversity and 
cover (two flora taxa and less than 2% cover) 

 The soils within the revegetation area are sandy soils, which are 
susceptible to wind and water erosion, and soil erosion was noted 

 Weed cover ranged from 36% to 62%, and dominated the ground 
layer  

 

1.4.1. Rehabilitation Trials 

Rehabilitation contractors generally collect seeds before clearing native vegetation with heavy mobile 
equipment. The seeds collected by a rehabilitation contractor are used as part of the mine rehabilitation 
process, either spread across the landform or retained to grow tube stock. The seeds collected will also be 
used as part of trials and this includes testing the species' application rate.  

As part of rehabilitation in 2020, the following were undertaken: 

1. Field trials utilising vegetation brush and seed  

2. Field trials using vegetation brush (only). 

3. Field trials utilising seed (only). 

2. Approach to Rehabilitation 

2.1. Closure Objectives 

Rehabilitation is required for the Project mine closure. Effective rehabilitation will manage potential impacts 
from: 

 Direct loss of clearing native vegetation 

 Direct loss of fauna habitat from clearing 

 Injury or mortality of individuals from vehicle or machinery interaction 

 Introduction and spread of weeds because of disturbances and vehicle or machinery movement. 

 Unstable and polluting landforms 

 Unsafe site conditions which may pose a risk to people, livestock and other fauna. 
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 Unsustainable land use (vegetation is not self-sustaining). 

 Incompatible vegetation communities (i.e. establishment of native vegetation, when it should be 
pasture grass). 

 Incompatible landforms (i.e. establishment of a hill when it was a plain). 

 Failure to achieve legal obligations. 

Managed through GMA’s procedures and guidelines. However, certain factors are beyond GMA's control and 
could potentially impact the rehabilitation outcomes, including climate change, floods, drought, and fire. 
These factors represent a threat to successful rehabilitation and are further detailed below. 

Monitoring at both rehabilitation and analogue (reference) sites will be undertaken to determine progress 
towards achieving the RMP objectives and targets. The data gathered will also inform where contingency 
actions need to be implemented to manage any risks to the rehabilitation outcomes. 

2.2. Post-mining Land use 

The general approach for post-mining land-use (PMLU) is to return each tenement to its pre-mining land-use. 
Achievable PMLU agreed with key stakeholders is a fundamental closure consideration: 

 Acceptable to key stakeholders 

 Relevant and compatible with the local environment 

 Realistic and achievable to deliver the target outcomes.  

Following closure, no aboveground waste landforms or open pits will be left at the site. 

The PMLU will be agriculture (cropping and pastoral) and native vegetation. Land contained within tenements 
G70/171 and M70/856 is to be returned to the landowners in a condition suitable for cropping and livestock 
grazing. M70/926 and M70/1331 is to be restored to a condition ideal for pastoral use.  

Land contained within M70/927 is to be restored to natural vegetation as per the Clearing Offset Proposal 
agreement conditions. The site will be rehabilitated with species representative of established analogue sites 
representing the pre-mining vegetation community. 

M70/204, M70/968, and M70/259 are progressively rehabilitated and returned to the pre-mining vegetation 
community. 

PMLU following closure is presented in Figure 3 and summarised in the table below. 

 
Summary of pre-mining and post-mining land-use for mining tenement 

Tenement Pre-mining land-use Post-mining Land-use 

G70/171 Agricultural Agricultural 

M70/856 Agricultural Agricultural 

M70/926 Agricultural Agricultural 

M70/1331 Agricultural Agricultural 

M70/927 Remnant native vegetation Native vegetation 

M70/204 Remnant native vegetation Native vegetation 

M70/968 Remnant native vegetation Native vegetation 

M70/259 Remnant native vegetation Native vegetation 
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2.3. Baseline Data 

2.3.1. Local Climatic Conditions 

The project is located within the Mid-West Region of Western Australia. The climate of Mid-West is 
considered warm semi-arid to Mediterranean climate with 400 to 500 mm of rainfall per annum (Desmond 
and Chant, 2002). The region experiences short, mild, wet winter and the remainder of the year is warm to 
hot, dry to windy. Weather recording stations are located at Lynton (Station 008075), Balline (008004) and 
Kalbarri, Western Australia. Rainfall data was available at Lynton and Balline, and temperature data was 
available from Kalbarri. The average annual rainfall is 400.4 mm at Balline and 425.4 mm at Lynton. Prevailing 
winds are from the south-south-west during summer and variable during winter. The rainfall and 
temperature data are summarised in the chart below. The Annual Evaporation rate in the area is around 2, 
500 mm. 

 

Climate Data for Balline, Lynton and Kalbarri (BoM 2021) 

 

The annual wind rose for the Geraldton 2007 meteorological file indicates the dominant wind blows from the 
south and south-east direction, with a secondary dominant wind from the north-east. Wind speeds from 2 up 
to 6 metres per second (m/s) are often observed, with wind speeds reaching 8 m/s from the south-eastern 
direction (GHD, 2020c). 

2.3.1.1. Climate Change 

The Batavia Regional Organisation of Councils (BROC), consisting of the City of Greater Geraldton, Shires of 
Irwin, Northampton, and Chapman Valley conducted a workshop focusing on identifying risks, opportunities 
and developing an adaption plan concerning higher temperatures, reduced rainfall and sea-level rise (BROC 
2010). The risk assessment workshop evaluated the risks to the operations of BROC on climate projects for 
2030 and 2070. The climate change projections used as part of the risk assessment are provided in the table 
below.
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Climate Change Projections 

Climate Change Specific 
Climate 
variable 

Current 
Condition 

Projections for 
2030 

Projection for 2070 

Increased 
Temperatures 

Average 
Temperature 

19.8 oC +1.4oC (21.2oC) +6.4oC (26.2oC) 

Days over 35oC 
per year 

38 days +6 days (44 days) +26 days (64 days) 

Reduced Rainfall 

Average 
rainfall* 

449 mm -9.5% (406 mm) -43.7% (252.8 mm) 

Annual dry 
days (days with 

<1mm) 
324.1 days 

+2.9 days (327 
days) 

+13.4 days (337.5 days) 

Sea level rise  +0.2 metres +0.7 metres 

Sea Level Rise 
Extreme sea 
level events 

(storm surge) 

Factor of four increase in frequency for every 0.1 metre of mean sea 
level rise. 

 

As indicated in BROC (2010), climate change will impact flora and vegetation communities in the area. It is 
therefore necessary to identify natural changes to vegetation structure to ensure rehabilitation criteria is 
achievable. The establishment and monitoring of analogue sites within remnant vegetation will assist with 
understanding potential external factors such as climatic events (i.e. droughts) that may influence 
revegetation progress. The monitoring program's findings will help determine whether practical completion 
has been met or if it is achievable (i.e. certain flora species become extinct from the effects of climate 
change). 

2.4. Landforms 

The ore body is composed of poorly cemented quartz and shell sand deposits that contain a high 
concentration of heavy minerals, dominantly garnet. These deposits form a dune approximately 750 m wide 
that runs north-south through tenements M70/927 and M70/926 at the Hose Mine and through M70/204 
and M70/968 at the Lynton Mine. Ground levels vary from approximately 1 m to 48 m AHD. The ore body is 
abutted by an escarpment of Tamala limestone that runs roughly parallel to the east of the orebody and 
exceeds 60 m AHD. The ore body and associated beach sands are underlain by Tamala Formation as indicated 
in the figure below. 

The garnet sand is derived from Precambrian granulite rocks of the Northampton Shield. It is understood that 
the Hutt River carried garnet to the coast during wetter climatic periods coinciding with a raised sea level 
(four to six metres above current sea level). Longshore currents, wave action and winds have concentrated 
the garnet and other heavy minerals along the base of the Tamala Limestone escarpment. Marine erosion of 
Tamala Limestone has most likely added to the accumulation of garnet. Heavy minerals comprise 
approximately 20% of the ore body, of which approximately 94% is garnet. 
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Geology and Sub-surface Flow 

 

2.4.1. Flora, Fauna and Vegetation Studies 

Previous biological and rehabilitation surveys have described ten vegetation types across the project. The 
northern and middle portions of the project are primarily mapped as Acacia rostellifera shrublands/ forests 
and the southern part is dominated by heath. The vegetation condition of the project was generally rated 
from Good to Degraded. Agricultural weeds (i.e. *Avena barbata) dominated the groundcover within 
degraded areas of the project.  

A summary of the previous fauna, vegetation and flora studies were undertaken within the project is 
provided in below. GHD (2013 and 2016) studies were a Level 1 flora and vegetation study undertaken in 
Spring across mining leases M70/926, M70/927 and M70/968. The studies delineated key flora, fauna and 
vegetation constraints, and supported the native clearing permit application. Vegetation delineated from the 
project at a sub-association level are provided in the mapped vegetation description table. 

Searches of the EPBC Act Protected Matters database and DBCA databases confirmed that there are no 
Federal or State listed Threatened Ecological Communities (TECs) or no State listed Priority Ecological 
Communities (PECs) within a 10 km radius of the project. The previous studies did not identify any TECs or 
PECs represented within the project. 

Fauna and Vegetation, Flora Surveys within the Project 

Reference Tenements Key Findings 

BSD Consulting (1997) Vegetation 
survey of the Hose Prospect 
M70/856 

M70/856 The vegetation assessment completed in Spring 1997 
delineated key flora and vegetation constraints to support 
the Notice of Intent for M70/856. The survey delineated 
two vegetation communities, including Acacia rostellifera 
thickets and grasslands plains (*Avena barbata and 
*Hordeum leporinum). 

GHD (2013) GMA Port Gregory 
Mine Tenement M70/968 
Vegetation, Flora and Fauna 
Assessment. 

GHD (2014) Report for Port 
Gregory Mine Targeted Flora 
Survey 

M70/968 Level 1 survey (according to EPA Guidance Statement No. 
51) identified four vegetation types, with the most 
dominant being Mixed Open Heath on Sandy Limestone 
Ridge and Low Heath.  

The vegetation was predominantly Good to Very Good with 
areas of degradation due to grazing, firebreaks and 
historical mining activities.  

Seventy-five flora taxa from 39 families were recorded 
including 12 introduced/weed flora taxa. 
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Reference Tenements Key Findings 

GHD (2019b) Port Gregory 
Mining Tenement M70/968 
Revegetation Monitoring. 

A targeted flora survey for EPBC Act/BC Act listed Caladenia 
bryceana subsp. cracens and habitat. The species was not 
recorded however marginal habitat was mapped. Two DBCA 
Priority-listed species were recorded including 23 individual 
plants of Melaleuca huttensis (Priority 1) and 54 individual 
plants of Anthocercis intricata (Priority 3). 

A Level 1 fauna survey was undertaken and a total of five 
birds and two mammals were recorded. Of these, one 
introduced fauna was recorded. No Threatened fauna or 
habitat listed under the EPBC Act, BC Act or DBCA listed 
fauna were recorded. 

GHD (2016a) Mining Lease 
M70/926 Biological Survey. 

M70/926 Level 1 survey (in accordance with EPA Guidance Statement 
No. 51 and EPA and DPaW 2015 Technical Guidance). Three 
vegetation types (excluding Cleared/Degraded) were 
recorded. The vegetation was predominantly Good to 
Degraded with large areas considered to be Completely 
Degraded in locations due to grazing, firebreaks and 
historical exploration activities. 

Sixty flora taxa from 28 families were recorded including 
Twenty-five introduced/weed flora taxa and one planted 
taxon.  

No EPBC Act or BC Act or DBCA listed flora species were 
recorded. 

GHD (2011) Port Gregory 
Minesite Offset Area 
Rehabilitation Management Plan  

GHD (2019c) Port Gregory Mining 
Tenement M70/927 Revegetation 
Monitoring 

M70/927 GHD (2011) conducted a reconnaissance flora survey. GHD 
(2019c) completed revegetation monitoring within the 
tenement.  

Two vegetation types were recorded from M70/927. The 
vegetation recorded was predominantly Good to Degraded.  

Forty-nine flora taxa from 25 families were recorded 
including 13 weed and introduced species. 

No EPBC Act or BC Act or DBCA listed flora species were 
recorded from M70/927. 

GHD (2019d) Port Gregory 
Mining Tenement M70/204 
Revegetation Monitoring. 

M70/204 GHD (2019b) completed revegetation monitoring within the 
tenement and as part of the works reference sites were 
established within remnant vegetation.  

Two vegetation types were recorded and rated as 
predominantly Good to Degraded, with large areas 
considered Completely Degraded. 

Eighteen flora taxa from eight families were recorded from 
three quadrats established within M70/204, this total 
included nine introduced flora taxa. No EPBC Act or BC Act 
or DBCA listed flora species were recorded from M70/204. 

GHD (2020a) Lynton Mine 
Expansion, Biological Survey 

M70/204, 
M70/259 

GHD (2020a) completed a detailed (single-season) flora and 
vegetation survey, and a Level 1 Fauna survey 
(reconnaissance survey) of M70/204 and M70/259. 

Three vegetation types were identified from the survey 
(excluding cleared and degraded). The vegetation was 
predominately rated Good to Completely Degraded. 

Sixty-four flora taxa (including subspecies) representing 26 
families and 50 genera were recorded from the survey. No 
EPBC Act or BC Act or DBCA listed flora species were 
recorded; however potential habitat for Caladenia bryceana 
subsp. cracens was recorded. 

Five broad fauna habitats were mapped from the survey. 
Thirty-one fauna species were recorded including 21 birds, 
eight mammals and two reptiles. Of these, 24 are native and 
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Reference Tenements Key Findings 

seven are introduced. No Threatened fauna listed under the 
EPBC Act, BC Act or DBCA listed fauna were recorded.  

One Migratory and Marine listed fauna (Eastern Osprey – 
Pandion cristatus) was recorded during the survey. 

 

 

GHD (2020b) Targeted Caladenia 
bryceana subsp. cracens survey 
and conservation listed flora 
survey of proposed haul road 

M70/204 GHD (2020b) completed a targeted orchid survey of 
M70/204. No individuals of Caladenia bryceana subsp. 
cracens were recorded. 

Earthstewardship (2020) Hose 
Mining Operations – Vegetation 
Survey 

G70/171, 
M70/856 

Earthstewardship (2020) completed a Level 1 vegetation 
survey of G70/171 and M70/856 to support application for a 
clearing permit.  

Seven vegetation types (including clearing and degraded) 
were recorded. Vegetation condition was rated Degraded to 
Completely Degraded, with a large area of M70/856 covered 
by Open Paddock.  

Seventy-three flora taxa from 35 families were recorded 
from the survey. Of this total, 29 were weeds and 
introduced flora. No EPBC Act or BC Act or DBCA listed flora 
were recorded during the survey.  

 

 

2.4.1.1. Vegetation Mapping 

The vegetation types identified within each tenement are described in the table below. The vegetation types 
are mapped for each closure domain is mapped in Figure 4.
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Mapped Vegetation Types within Active Mining Tenements 

Sub-association 
Level 

Description Location Condition Representative photograph 

Acacia rostellifera 
open woodland to 
woodland 

Acacia rostellifera open woodland to woodland over Rhagodia 
preissii subsp. obovata, Pimelea microcephala subsp. 
microcephala, Olearia sp. Kennedy Range (G. Byrne 66) and 
Stylobasium spathulatum open shrubland over Austrostipa 
elegantissima and *Ehrhrata longiflora open grassland to 
grassland. Other common species include Alyogyne hakeifolia, 
Roepera fruticulosa, Commicarpus australis and Euphorbia 
boophthona.  

M70/204 Degraded to Good 

 

Melaleuca 
cardiophylla 
shrubland to open 
shrubland 
Melaleuca 
cardiophylla 
shrubland to open 
shrubland 

Melaleuca cardiophylla shrubland to open shrubland over 
Alyogyne hakeifolia, Pimelea microcephala subsp. 
microcephala and Rhagodia preissii subsp. obovata open 
shrubland over Ptilotus divaricatus scattered forbland. Other 
common species include Roepera fruticulosa, Pimelea gilgiana 
and *Bromus diandrus. Areas that contain deeper soils Acacia 
rostellifera was also recorded. Occurs on upper mid slopes on 
white-brown sand with limestone outcropping. Disturbances 
include high grazing impacts from feral pigs and other native 
species (kangaroo). 

M70/204 Degraded to Good 

 

Acacia rostellifera 
Low Forest 

Low woodland to open forest of Acacia rostellifera over 
scattered shrubs of Rhagodia preissii subsp. obovata, 
Stylobasium spathulatum, Pimelea microcephala with 
Commicarpus australis, Zygophyllum fruticulosum, Tetragonia 
implexicoma over Open tussock grassland of *Bromus 
diandrus, *Avena barbata, *Ehrharta longiflora over scattered 
herbs of *Urospermum picroides, *Sonchus oleraceus, 
*Lysimachia arvensis, *Arctotheca calendula, *Trifolium spp. 
on sandy soils. 

M70/926 Very Good to Completely Degraded 
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Sub-association 
Level 

Description Location Condition Representative photograph 

Acacia rostellifera 
Tall Open 
Shrubland 

Tall open shrubland of Acacia rostellifera over scattered 
shrubs of Rhagodia preissii subsp. obovata, with Commicarpus 
australis, Enchylaena tomentosa, Tetragonia implexicoma, 
*Solanum nigrum over Open Tussock Grassland of *Bromus 
diandrus, *Avena barbata, *Ehrharta longiflora over Mixed 
Herbs of *Urospermum picroides, *Sonchus oleraceus, 
*Lysimachia arvensis, *Arctotheca calendula, *Trifolium spp. 
on sandy soils. 

M70/926 Good to Completely Degraded 

 

Acacia rostellifera 
Low Shrubland on 
Shallow Soils 

Shrubland of Acacia rostellifera over Low Open Shrubland of 
Scaevola tomentosa, Enchylaena tomentosa, Rhagodia spp., 
with Acanthocarpus preissii, Pimelea microcephala over Open 
Tussock Grassland of *Bromus diandrus, *Avena barbata, 
*Ehrharta longiflora over Mixed Herbs of *Urospermum 
picroides, *Sonchus oleraceus, *Lysimachia arvensis, 
*Arctotheca calendula, *Hypochaeris glabra on shallow sandy 
and limestone soils. 

M70/926 Very Good to Good  

 

Acacia rostellifera 
Tall Open 
Shrubland 

Tall open shrubland of Acacia rostellifera over scattered 
shrubs of Rhagodia preissii subsp. obovata, with Enchylaena 
tomentosa, Tetragonia implexicoma over open tussock 
grassland of *Bromus diandrus, *Avena barbata, *Ehrharta 
longiflora over mixed herbs of *Urospermum picroides, 
*Sonchus oleraceus, *Lysimachia arvensis, *Arctotheca 
calendula, *Trifolium spp. on sandy soils. 

M70/927 Good to Degraded 
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Sub-association 
Level 

Description Location Condition Representative photograph 

Acacia rostellifera 
Low to open Forest 

Acacia rostellifera low to open forest over scattered shrubs of 
Rhagodia preissii subsp. obovata, Tetragonia implexicoma, 
Alyxia buxifolia, Pimelea microcephala over tussock grassland 
of *Ehrharta longiflora over scattered herbs *Lysimachia 
arvensis, *Leontodon rhagodioides, *Richardia tingitana. 

M70/927 Good to Degraded 

 

Mixed Open Heath 
on Sandy 
Limestone Ridge 

High open shrubland of Acacia rostellifera, Melaleuca 
cardiophylla, Grevillea argyrophylla, over shrubland of Olearia 
sp. Kennedy Range, Hibiscus huegelii, over low shrubland of 
Pimelea angustifolia, Diplopeltis petiolaris, Acanthocarpus 
preissii over Scattered Grasses of *Avena barbata, Austrostipa 
spp., over mixed herbs of *Lysimachia arvensis, Goodenia 
beardiana, Erodium sp. with Scattered Climbers of *Cuscuta 
sp., Dioscorea hastifolia, Commicarpus australis 

M70/968 Good 

 

Acacia rostellifera 
Scrub 

High shrubland to open scrub of Acacia rostellifera over 
shrubland of Rhagodia latifolia, Stylobasium spathulatum, 
Olearia sp. Kennedy Range over low shrubs of Tetragonia 
implexicoma over grasses of *Ehrharta longiflora, *Avena 
barbata, Austrostipa spp., over mixed herbs of *Lysimachia 
arvensis, Erodium sp. over with scattered climbers of *Cuscuta 
sp., Dioscorea hastifolia, Commicarpus australis 

M70/968 Degraded 
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Sub-association 
Level 

Description Location Condition Representative photograph 

Low Heath Low open heath to low heath of Melaleuca cardiophylla, 
Diplopeltis petiolaris, Bossiaea spinescens, Pimelea 
angustifolia, Opercularia vaginata, over scattered grasses of 
*Avena barbata, Austrostipa spp., over mixed herbs of 
*Sisymbrium irio, Roepera billardierei. with scattered climbers 
of Dioscorea hastifolia, with open rushes of Desmocladus 
asper 

M70/968 Very Good 

 

Melaleuca Thickets Closed scrub of Melaleuca cardiophylla with mallee of 
Eucalyptus spp. over low shrubs of Rhagodia latifolia, 
Lasiopetalum angustifolium with scattered climbers of 
Aphanopetalum clematideum, Dioscorea hastifolia 

M70/968 Very Good 
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2.5. Soil units 

The project is located within the Soil Landscape Mapping Zone of Port Gregory. The Port Gregory zone is 
characterised by Coastal dunes, calcareous in place with undulating sandplain on limestone. Two Soil 
Landscape System intersects the Project including Tamala North System (231Ta) and the Grey System (231Gy) 
(NRM Info). Two Soil Landscape Subsystems fall within the project as described in the table below. 

Soil Landscape Systems 

System Subsystem Landform Soils Geology 

Tamala 
North 

Tamala 
North 1 
(231Ta_1) 

Undulating rises and swales 
associated with coastal 
parabolic dunes, featuring 
some limestone outcrop. 

Brown and grey 
Calcareous deep 
sand. 

Tamala 
Limestone 

 Tamala 
North 2 
(231Ta_2) 

Dune crests and coastal hills 
with plains and gentle 
hillslopes 

 

Brown Calcareous 
shallow sand and 
Red shallow sand 

Tamala Limestone 

Grey System No 
subsystem 

River beds, terraces and 
alluvial flats, includes dissected 
margins of relic alluvial plains. 

Yellow/brown 
shallow sandy 
duplexes, Red loamy 
earth, hard cracking 
clay. 

Tamala Limestone 

 

A visually distinct topsoil layer exists at the Site. The topsoil has been formed from long-term changes to in-
situ dune sand. Vegetation growth and deposition have formed a layer of humus-stained dark grey sand at 
the surface typically 150 mm in depth. The colouration fades with depth and generally does not extend to a 
depth beyond one metre below surface level. The topsoil and subsoil typically overlie a layer of limestone 
nodules. 

Soil samples were collected from the two soil landscape subsystems within footprint of the M70/926 
proposed mining boundary disturbance area for laboratory analysis. The laboratory results indicate topsoil pH 
within the project ranged from 8.5 and 8.8, which is considered slightly alkaline with a low organic content of 
less than 2%. The exchangeable sodium percentage (ESP) was 0.6% and 0.3%, which indicates non-sodic soils 
are present within the project. Based on the low ESP these soils are not considered to be dispersive. The 
conductivity ranges from 0.067 to 0.11 ds/cm and deemed suitable for topsoil growth medium. However, the 
topsoil is considered to have a high wind erodibility and prone to water erosion due to material being high in 
medium to very fine sand (0.6 mm to 0.075 mm), and low organic matter levels (DMIRS, 2016). As such, both 
topsoil stripping and application is schedules to avoid periods of high winds resulting in topsoil loss.  

Baseline soil nutrient testing was undertaken across six sites within pasture areas of the project in 1997, prior 
to mining. A summary of the results is provided in the table below. Organic carbon levels were low at some 
sites and all the samples are mildly alkaline. Based on the results, some amelioration may be required. The 
soils typically have a low clay fraction, are prone to non-wetting and have low water retention properties. The 
soils are prone to aeolian erosion when not vegetated.  
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Table 1 Topsoil chemistry  

Parameter Unit Range Status[1] Suitability for legume 
pasture[2] 

Nitrate mg/kg 7 – 11 
 

  

Ammonia mg/kg 1 – 4 
  

Total Nitrogen mg/kg 8-14 Very low Very low – Low 

Phosphorous mg/kg 18 – 22 Moderate – High Very good - High 

Potassium mg/kg 53 – 73   Fair - Good 

Sulphur mg/kg 4-7     

Org C % 0.7 – 1.1 Low - Mod V. Low – Low 

Reactive Iron mg/kg 76 – 95   Very Low 

EC dS/m 0.09 – 0.13 Non-saline Very Low 

pH  N/A 7.4 – 7.6 Mildly Alkaline Very High 

2.6. Key assumptions and uncertainty  

Several environmental influences represent a risk to this RMP, as described below. GMA’s rehabilitation 
objectives, management targets and actions, and corrective actions were  developed to minimise these risks 
wherever possible. As well as several internal procedures were developed and implemented to minimise risks 
to rehabilitation, refer to the MCP. Risks include: 

 Increase in weed cover and density: The Project is in agricultural regions and has also been historically 
utilised for agricultural purposes. Weeds spread can be a result of wind spreading seed, animals, 
vehicles and equipment. New weed species can be introduced, or existing weed infestation spread 
beyond current footprint. Weeds can impact the success of re-establishing native vegetation in 
rehabilitation areas. 

 Extreme weather: unexpected or extreme weather events, including flooding, can wash away topsoil 
and impact of rehabilitation landforms through erosion. Drought can contribute to the risk of wind 
erosion due to dry conditions and prevent seed germination from lack of rainfall.  

 Fire: hot or out of control fires, have the potential to burn new growth, thus preventing success of 
rehabilitation. 

 Introduced fauna: feral animals and grazing sheep could impact of new growth and impact of 
regeneration of native vegetation. Feral animals such as cats and foxes can affect the re-establishment 
of native fauna within the rehabilitation areas. 

GMA is responsible for ensuring successful Project rehabilitation and meeting specific completion criteria 
outlined in this RMP.  
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3. Progressive Rehabilitative Processes and Planning 

The crucial first step to ensuring successful rehabilitation of the project is the planning stage. Maximising 
planning can reduce the overall disturbance and ensure material such as topsoil is close to its final location. 
This may involve analysing environmental baseline data and essential information for closure stage such 
agreed post mining land use (PMLU). Section 2.2 provides details on PMLU. The rehabilitation processes are 
detailed in the below subsections. 

3.1. Rehabilitative Processes 

The table below presents the current rehabilitation processes adopted by GMA. 

Rehabilitation Processes 

Stage Task Action Objective 

1 Contour Survey Topographical survey of 
location before vegetation 
clearing 

Completed pits are backfilled 
with mine waste and shaped 
to blend in with adjacent 
natural contours. 

2 Seed Collection Collection of seed of native 
species within Mine Site 
before vegetation clearing 

Retain genetic suite of 
remnant vegetation in Mine 
Site 

3 Vegetation Removal 100 m corridor removed per 
year within the mining 
lease. 

Sequential clearing 
methodology minimising 
disturbances to fauna 
movement. 

Biological matter retained 

4 Topsoil removal Standing remnant 
vegetation to be pushed 
into windrows for 
stockpiling for later 
respreading on areas 
rehabilitated 

Maximum retention of soil 
fertility and existing seed 
bank. 

Retention of biological 
material in topsoil. 

Reduction in change in the 
physical structure of the 
topsoil because of 
compaction and change in 
moisture content. 

Retention of preferred 
growth media to support 
plant growth in rehabilitated 
areas 

5 Overburden removal Overburden (where 
present) to be progressively 
removed and stockpiled or 
placed directly over tailings 
during pit excavations 

Minimisation of open area of 
pit   

6 Tailings storage Tailings to be progressively 
returned to the trailing edge 
of the excavated mine pit 

Storage of tailings within 
landform profile 

7 Overburden return Stockpiled overburden to be 
returned to the trailing edge 
of the excavated mine pit 
and over tailings as soon as 
practicable 

Construction of post-mining 
landform 

Minimise storage time of 
overburden 

8 Landform construction Contouring of completed 
mining area to natural 

Construction of post-mining 
landform to blend in with 
surrounding landforms. 
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Stage Task Action Objective 

contours to be achieved by 
earth-moving machinery 

Height and footprint ensure 
that the rehabilitated area 
blends in with surrounding 
landscape. 

New landform does not 
restrict the existing 
hydrological regime present 
in the area. 

9 Topsoil return Topsoil is placed over 
subsoil (overburden, tails) 
to a minimum depth of 150 
mm 

Construction of post-mining 
landform to match pre-
mining landform 

10 Soil treatment (as required) Addition of fertilisers 
suitable for native plant 
growth (as required) 

Create conditions suitable for 
native plant growth, but 
minimising weed growth 
(stage may not be required) 

11 Integration of topsoil and 
landform 

Deep ripping of constructed 
landform to ensure 
integration of topsoil and 
subsoil 

Minimise risk of erosion by 
wind and water 

12 Return of larger vegetative 
material 

Spreading across landscape 
of stockpiled logs, branches, 
and other vegetative 
material pushed up into 
windrows 

Increase microhabitat. 
Minimise risk of erosion by 
wind and water 

13 Seeding Direct seeding of 
reconstructed landform 
with seeds collected from 
the Site. 

Minimise risk of erosion by 
wind and water 

14 Monitoring Establishment of long-term 
monitoring sites. 

Increase microhabitat 

15 Weed management Ongoing weed management 
via a regular treatment 
program. 

Increase seed retention areas 
for growth 

 

 

3.1.1. Erosion Control – Early Revegetation 

Progressive rehabilitation will occur as soon as possible after being backfilled. Vegetative matter shall be 
return to the Site and strategically placed in windrows to help mitigate wind erosion and enhance the 
establishment of new native vegetation. If required, a wind fencing will be established to mitigate wind 
erosion. If required instate earthen bunds to protect topsoiled area. 

3.1.2. Return of Local Native Species 

The use of seed for rehabilitation must be obtained from the local area and appropriate for the targeted 
vegetation type. Seeds should be collected from vegetation within the Site, so that genetic diversity of the 
Site is retained and returned. 

The flora species that have been considered for potential use in revegetation are provided in Appendix B and 
are found within the Site. The flora species was determined from quadrats established for each vegetation 
type is provided in Appendix B.  
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Weeds are problematic for the project and it is recommended that revegetation efforts focus on fast growing 
plants (i.e. Some Acacia, Eucalypts and Melaleuca) rather than herbs in the initial years. 

A list of propagation methods for select species is provided in Appendix B. 

3.1.3. Return of Local Native Species 

The use of seed for rehabilitation must be obtained from the local area and appropriate for the targeted 
vegetation type. Seeds should be collected from vegetation within the Site, so that genetic diversity of the 
Site is retained and returned. 

The flora species that have been considered for potential use in revegetation are provided in Appendix B and 
are found within the Site. The flora species was determined from quadrats established for each vegetation 
type is provided in Appendix B.  

Weeds are problematic for the Site and it is recommended that revegetation efforts focus on fast growing 
plants (i.e. Some Acacia, Eucalypts and Melaleuca) rather than herbs in the initial years. It should be noted 
that the species list is not exhaustive, and a detailed list of species recorded in each vegetation type are 
detailed in relevant reports. 

A list of propagation methods for select species is provided in Appendix B. 

3.1.4. Revegetation Treatments 

The topsoil shall be respread across the area at an optimal depth of 150 mm or greater (or topsoil pre-
clearing survey results) and vegetative matter strategically placed in windrows to establish fauna habitat and 
windbreaks.  

Direct seeding of the reconstructed post-mining landform is the most suitable method of developing the 
vegetation community. Seeds will be sourced locally from the Site and collected before vegetation is cleared, 
to preserve the genetic diversity. 

Direct seeding shall be supplemented with additional planting of locally sourced native flora species. This will 
be undertaken to enhance biodiversity on-site where quick-growing colonisers may outcompete slower-
growing or recalcitrant species or where monitoring demonstrates a lack of species diversity in comparison to 
the biodiversity target criteria. 

Direct planting can also be used in conjunction with the direct seed of the reconstructed post-mining 
landform to enhance soil stabilisation. 

3.1.5. Signage 

Revegetated areas should be marked every 100 m along any boundary where access is available with sturdy, 
wooden or metal signs. Staff / contractors will be made aware of signage and protocols for entering 
revegetated areas to reduce the risk of inadvertent damage. 

3.1.6. Supporting Information 

Supporting infrastructure to be implemented on an as needs basis include: 

 Installation of wind fence along the outer edge of the rehabilitated area to minimise loss of topsoil and 
seeds 

 Installation of tracks (preferably) maintenance of existing tracks to allow sufficient access for 
management 

 Installation of firebreaks, as per Shire of Northampton’s requirements. 

3.1.7. Schedule and Timeline 

Timing of revegetation activities will be critical for the success of the work, due to the relatively short rainfall 
season and the drying effects of wind on sandy soils. Seeding needs to be undertaken early in the rainfall 
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season, for seedlings to become sufficiently stablished prior to soils drying out and hot weather commencing. 
Planting should be conducted following either a large rainfall event or consecutive rainfall days of 30 mm or 
greater of precipitation. 

Once seeding has occurred there is a need to undertake initial monitoring to ensure that the physical controls 
such as fencing and weed mats are in place and that damage has not occurred. Revegetation monitoring shall 
be undertaken at two-yearly intervals following year 1 monitoring. 

A recommended timeline is shown in the table below. 
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Timeline 

Task Jan Feb Mar Apr  May Jun  Jul Aug Sep Oct Nov Dec 

Seed Collection (species dependent) X     X X    X X 

Topsoil spread (if required application of gluon) X X X X X X X X X X X X 

Ripping of topsoil     X X X       

Strategically place vegetative matter in windrows     X        

Fencing contract (if required)             

Planting contract (weather dependent)        X X X    

Weed control (before and after planting)      X   X    

Seeding (weather dependent)     X X X      

Establish photo points            X  

Implement monitoring plan - six months post seeding/planting         X    

Monitoring (to check for erosion or unauthorised access/damage)      X   X   X 

Year 1 monitoring          X    

Year 3 monitoring          X    

Year 5 monitoring          X    

Year 7 monitoring and beyond (2 yearly intervals thereafter until completion 
criteria is met) 

 
       X    
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3.2. Rehabilitation Planning Requirements for Each Domain 

3.2.1. Domain 1: Open Pits 

The key performance indicators for the closure of the backfilled pits are: 

 Successful backfilling of the pit to match the adjacent site topography, with no subsidence issues 

 Rehabilitated vegetation (for M70/927, M70/204, M70/968, M70/259) or pasture (M70/856, 
M70/926, M70/1331, G70/171) is performing adequately 

 Weed management strategies applied to prevent the spread of weeds through the rehabilitated areas 
are effective and weed infestation does not occur. 

The mining pit has progressed from the south-east to the north-west of the mining area in the Hose 
tenements. Lynton mining activities started in lower M70/204 and progressed south into M70/259 and then 
into M70/1331. Mining has also resumed in M70/204 and is moving northwards. 

Mining operations are conducted using conventional (dry mining) earthmoving methods. This mining method 
is amenable to progressive rehabilitation as backfilling and progressive rehabilitation can occur at the trailing 
edge of the pit, while mining activities continue at the leading edge, progressing northwards. Backfilling of 
the trailing edge of the pit operates continuously in conjunction with excavation at the leading edge of the pit 
(Plate below). Excavations are conducted in benches of 3 to 5m.  

Topsoil is added annually following the first winter rains. Following application, the topsoil is deep-ripped 
prior to seeding and fertilisation (where necessary). 

The pit disturbance area is composed of: 

 A rehabilitated zone behind the trailing edge of the pit. 

 A backfilled zone awaiting annual surface rehabilitation. 

 Working pit area 

 Pre-stripped zone ahead of the leading edge of the pit. 

Backfilling of mining pits to pre-mining ground level has several positive closure outcomes. Disturbance areas 
can be progressively rehabilitated more quickly, safety risks are mitigated, and the project is typically more 
capable of satisfying the post-mining land use. Backfilling allows for rehabilitation trials, avoids aboveground 
waste landforms, and means that an open pit is not left at closure. 

Mining rates are linked to market conditions but are expected to continue at the rate of approximately 1.7 
million tonnes of ore a year in Hose Mine and 0.5 to 1 million tonnes per year in Lynton Mine. The 
disturbance rates are expected to continue at approximately 6 ha per year for Hose and 4 to 8 ha per year for 
Lynton. Depth of mining below pre-mining ground level is expected to be between 4 m and 40 m at both 
mine sites. 

The total life of mine proposed pit disturbance area is estimated to be approximately 180 ha for Hose Mine 
and 400 ha for Lynton Mine. The current disturbance area within the Hose and Lynton Mine as of 31 October 
2020 was estimated to be 317 ha (includes active mining, backfilling, and contouring) with a further 172.5 ha 
being rehabilitated. The current disturbance area within Lynton Mine as of 31 October 2020 was estimated to 
be 61 ha (includes active mining, backfilling, and contouring), with a further 36.6 ha being rehabilitated. 
Backfilling at the trailing pit edge with tailings and overburden is conducted continuously. Application of 
topsoil and seeding of backfilled areas is conducted annually, after the first winter rains. 

Progressive rehabilitation has been used since mining operations started in 1981. Some of the early mine 
areas have been re-mined to recover remnant ore and heavy minerals from tailings in recent years. Losses of 
topsoil and dust emissions have been minimised by managing topsoil or other backfilled materials and 
avoiding long-term stockpiling wherever possible.  
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Pit Backfilling Concept Plan 

Backfilling will be done using damp tailings material that is deposited in benches, and traffic compacted. 
Following the deposition of the tailings material, the overburden material (if available) is deposited on top 
and shaped to fit the surrounding topography. Topsoil material is placed on the overburden annually 
following the first winter rains to reduce wind erosion potential and aid rehabilitation.  

The total life of mine proposed pit disturbance area is estimated to be approximately 180 ha for Hose Mine 
and 400 ha for Lynton Mine. The pit face will continue to advance through tenements with concurrently 
progressive rehabilitation activities. Backfilling at the trailing pit edge with tailings and overburden is 
conducted continuously. After the first winter rains, the application of topsoil and seeding of backfilled areas 
is conducted annually. 

Following the application of topsoil, the tenements returned for agriculture will be managed using standard 
pastoral practices for the area.  

Subsidence has occurred in one previously rehabilitated area on the project site due to the consolidation of 
material. The removal of topsoil, further deposition of tailings and overburden, and reapplication of topsoil 
was required to achieve ground level. Since this event, tailings and overburden are heaped to above ground 
level while backfilling, tailings are deposited when wet where possible and benched to enable some vehicle 
compaction. No problems associated with subsidence have been identified since these measures have been 
implemented. 

Closure works are ongoing. Backfilling would be expected to be completed within 12 months of the 
completion of mining activities (the year 2034), based upon the current projected life of the project. 
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Plate 1 Mine Pit Undergoing Backfilling (Hose Mine) 

Table 2 Open Pit and Stockpiles Task List 

Sub-domain Task Monitoring and Verification 

Open Pits  Progressively backfill open pits with mine 
waste and shaped to blend in with 
adjacent natural contours. 

 Conduct a radiation survey of the backfill 
area. 

 Revegetate area in accordance with the 
Rehabilitation Management Plan. 

 

 Comparison of pre-mining and post-
rehabilitation survey of the backfilled pit to 
verify correct height and correct landform 
returned. 

 Vegetation density, height and diversity 
comparable with the analogue site. 

 Pre-mining vegetation community returned. 

 Radiation levels are either equal to or below 
background levels. 

Topsoil 
Stockpiles 

 Respread across backfill area. 

 Revegetate area in accordance with the 
Rehabilitation Management Plan. 

 Vegetation density, height and diversity 
comparable with the analogue site 

 Pre-mining vegetation community returned. 
For ag 

Low grade ore 
stockpile 

 Low grade ore to be either processed or 
backfill into mining voids depending on 
viability. 

 Conduct a radiation survey of the backfill 
area. 

 Revegetate area in accordance with the 
Rehabilitation Management Plan. 

 Pasture has been re-established. Undertake 
post-rehabilitation audit. 

 

3.2.2. Domain 2: Processing and Supporting Infrastructure 

The processing area on G70/171 and M70/856 includes the wet processing plant, ROM stockpile areas, 
pipelines, transfer tank and process water pond. All infrastructure will be removed from the site at mine 
closure unless it is subject to a signed sequential use agreement. No final sequential land use agreement is 
currently in place. Closure works are predicted to commence in 2033 and to be completed within 12 months. 
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The sub-domains for domain 2 details the relevant tasks required for decommissioning and 
monitoring/verification requirements.  

Table 3 Domain 2 Task List 

Sub-domain Task Monitoring and Verification 

Wet Plant and 
associated 
infrastructure 

 Remove all infrastructure and concrete 
pad. 

 Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area. 

 Return land-use to pasture, consistent with 
pre-mining use 

 Implement post-mining monitoring. 

 Site audit of the removal of all material. 

 Pasture has been re-established. Undertake 
post-rehabilitation audit.  

 Where the native vegetation has re-
established. 

 Vegetation density, height and diversity 
comparable with the analogue site.  

 The pre-mining vegetation community 
returned. Solar Drying 

Ponds, 
Evaporation 
Ponds and 
associated 
infrastructure 

 All sediment removed from the solar 
drying ponds, evaporation ponds and 
disposed of into the open pit. 

 Backfill with stockpiled overburden 
material and contour area to blend in with 
surrounding landscape. 

 Spread stockpile topsoil over contoured 
area.  

 Return land-use to pasture, consistent with 
pre-mining use. 

 Implement post-mining monitoring. 

Run-of-mine 
Pads 

 Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area.  

 Return land-use to pasture, consistent with 
pre-mining use. 

 Implement post-mining monitoring. 

Geraldton 
Reprocess  

 Backfill and contour area to blend in with 
surrounding landscape. 

 Radiation Survey 

 Spread topsoil over contoured area.  

 Return land-use to pasture, consistent with 
pre-mining use. 

 Implement post-mining monitoring 

 

3.2.3. Domain 3: Administration Infrastructure, Pipelines, Powerlines and Borefields 

Site power is supplied from the SW grid and BESS. Process water supply from the bore fields is piped through 
a HDPE underground pipe. The bore field on Hose mine is comprised of 16 bores. The bore field on Lynton 
mine is comprised of 12 bores. Only three of the Lynton bores are required for current operation.  

The Hose administration building, and parking area is located east of the Wet Plant. The parking area is 
unsealed. 

The existing diesel storage facility is contained in a bunded area, and this will be decommissioned upon 
commissioning of the self-bunded containment structure. The workshop and washdown bay are located 
immediately south of the diesel storage facility.   

The sub-domains for domain 3 detail the required tasks for decommissioning and monitoring/verification 
requirements (refer to the table below).  

Domain 3 Task List 

Sub-domain Tasks Monitoring and Verification 

Hose 
Administration 

 Remove all infrastructure and concrete pad. 
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Sub-domain Tasks Monitoring and Verification 

building and 
parking area. 

 Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area. 

 Return land-use to pasture, consistent with pre-
mining use 

 Some of the infrastructure may be retained by the 
landholder. 

 Site inspection to confirm all 
infrastructure removed 

 Pasture has been re-
established. Undertake post-
rehabilitation audit. 

 

Workshop and 
washdown bay 

 Remove all infrastructure and concrete pad. 

 Any hydrocarbon contaminated soil to be 
remediated. 

 Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area. 

 Return land-use to pasture, consistent with pre-
mining use. 

Diesel Fuel storage  Remove all infrastructure and concrete pad.  

 Any hydrocarbon contaminated soil to be 
remediated. 

 Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area. 

 Return land-use to pasture, consistent with pre-
mining use. 

Borefield and 
pipelines, 
powerlines 

 Any bores to be decommissioned, undertaken in 
accordance with the Minimum construction 
requirements for water bores in Australia. 

 Pipelines remove and disposed of/recycled/re-used. 

 Some of the infrastructure may be retained by the 
landholder. 

 Topsoil area. 

 Return to pre-mining land-use. 

 Where native vegetation is return, undertake in 
accordance with the Rehabilitation Management 
Plan. 

 The pre-mining land-use has 
been returned. Pasture has 
been re-established. Undertake 
post-rehabilitation audit. 

 Where native vegetation has 
re-established. 

 Vegetation density, height and 
diversity comparable with the 
analogue site.  

 Pre-mining vegetation 
community returned.  

Laydown areas  Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area.  

 Return land-use to pasture, consistent with pre-
mining use. 

 Implement post-mining monitoring. 

 Pasture has been re-
established. Undertake post-
rehabilitation audit. 

 

Bioremediation 
Facility 

 All remediated contaminated soil removed and 
backfilled. 

 Test and dispose of the water in accordance with 
legal requirements, contained in stormwater 
catchment, as required. 

 Removal and disposal of the marker layer in 
accordance with legal requirements. 

 Removal and disposal of the liner. 

 Backfill and contour area to blend in with 
surrounding landscape. 

 Spread topsoil over contoured area. 

 Return land-use to pasture, consistent with pre-
mining use.  

 Implement post-mining monitoring. 

 Pasture has been re-
established. Undertake post-
rehabilitation audit. 
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3.2.4. Domain 4: Access Roads 

The project comprises several types of access roads: 

 Firebreak access tracks. 

 Access tracks to monitoring bore sites and rehabilitation sites 

 Hose access road. 

 Hose single-lane access road. 

 Lynton Access road. 

Several of the access roads also serve as a firebreak and as agreed with post-mining landholders, some access 
roads will be retained. 

The table below summarises the tasks required for decommissioning of the access roads.  

Domain 4 Task List 

Sub-domain Tasks Monitoring and Verification 

Access Roads  Some of the access roads to be retained and handed 
over to the landowner as part of the sequential use 
agreement. 

 All other access roads ripped and topsoil spread on 
ripped surface. 

 Return to pre-mining land-use. 

 Pasture has been re-
established. Undertake post-
rehabilitation audit. 

 Where native vegetation 
requires to be returned. 
Vegetation density, height, and 
diversity comparable with the 
analogue site.  

 Pre-mining vegetation 
community returned. 
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4. Rehabilitation Management Plan Provisions 

4.1. Management Actions 

The appropriateness of these objectives will be continually reviewed throughout the life of the mine, based 
on the outcome of adaptive measures outlined in Section 5. 
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Objective Management Target Management Action Monitoring Timing/Frequency Responsibility 
Reporting 

Ensure all legal 
obligation to closure of 
Port Gregory are met. 

 All clearing permit 
conditions met. 

 Tenement 
relinquishment 
completed. 

 Offset requirements 
achieved. 

 PMLU achieved 

 Progressive rehabilitation 
as per the clearing permit 
condition requirements. 

 Rehabilitation Management 
procedure. 

 Relinquishment inspection. 

 Rehabilitation monitoring 
sites and analogue sites 
(remnant native 
vegetation to be 
established for each year 
of rehabilitation. 

 Annual photo monitoring 
points to track how 
rehabilitation is 
progressing. 

 Monitoring will be 
undertaken in year 1, year 
3, year 5, year 7 and after 7 
years at 2 yearly intervals 
until practical completion 
criteria is met. The 
vegetation monitoring 
aspects are discussed 
further in Section 4.2. 

 Environmental 
Department. 

 Annual Clearing 
Permit Report  

 DMIRS Annual 
Environmental Report 

Safe, stable and non-
pollution landforms. 

 All legacy contaminated 
sites remediated. 

 Establishment of stable 
and safe landforms. 

 Maintain contaminated 
sites register. 

 Establish site management 
plans for contaminated 
sites. 

 No subsidence of 
landforms. 

 Monitor all hydrocarbon 
spill incidents and 
remedial actions 
undertaken. 

 Review and update 
contaminated sites 
register as required. 

 Monitor for subsidence of 
landforms.  

 Ongoing monitoring 
required. 

 Environmental 
Department. 

 Supervisors and 
Superintendents. 

 Skytrust. 

To re-establish 
vegetation in line with 
practical completion 
and is self-sustaining. 

The practical completion 
criteria for native 
revegetation: 

 An average of 75% 
species diversity of 
adjacent reference sites, 
+/- 5%, for five years. 

 An average of 50% plant 
cover in the ground and 
mid layers of adjacent 
reference sites, +/- 5%, 
for five years. 

The key upper storey species 
recorded in the vegetation 
type / adjacent reference 
site are present and likely to 

 Progressive rehabilitation 
to minimise the open areas. 

 Clearing and ground 
disturbance procedure. 

 Dust management 
procedure. 

 Rehabilitation Management 
procedure. 

 Topsoil to be spread over 
contour surface and 
vegetation matter spread in 
windrows. 

 Fire management 
requirements. 

 Use seed obtained from the 
local area, to maintain 

 Rehabilitation monitoring 
sites and analogue sites 
(remnant native 
vegetation to be 
established for each year 
of rehabilitation. 

 Annual photo monitoring 
points to track how 
rehabilitation is 
progressing. 

 Annual inspections of fire 
breaks by the Shire of 
Northampton Fire Control 
Officer.  

 Engage rehabilitation 
contractors to undertake 
seed collection.  

 Monitoring will be 
undertaken in year 1, year 
3, year 5, year 7 and after 7 
years at 2 yearly intervals 
until practical completion 
criteria is met. The 
vegetation monitoring 
aspects are discussed 
further in Section 4.2. 

 Annual inspection of 
firebreaks by Northampton 
Fire Control Officer. 

 Annual seed collection 
program. 

 Environmental 
Department. 

 Annual Clearing 
Permit Report  

 DMIRS Annual 
Environmental Report 
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Objective Management Target Management Action Monitoring Timing/Frequency Responsibility 
Reporting 

form an upper storey over 
time. 

Background information 
regarding development of 
the vegetation completion is 
provided in Appendix A. 

genetic diversity for the site 
(refer to Appendix B). 

Restrictions established to 
minimise disturbance.  

Agreed post-mining land 
use 

Agree post mining land-use 
re-established as per Section 
2.2  

 Ongoing Stakeholder 
Consultation. 

 Review/update 
rehabilitation management 
plan. 

 Stakeholder Consultation 
Register. 

 Conduct annual review. 

 Stakeholder Consultation 
will be as required. 

 Annual review of the 
rehabilitation management 

 Environmental 
Department. 

 Mine Manager 

 Resource Manager 

Land use for M70/856 is 
compatible for pasture. 

 Maintain native regrowth 
(mechanical and chemical 
control). 

 Conduct annual 
monitoring. 

 Annually  Environmental 
Department. 

 Supervisors and 
Superintendents. 
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4.2. Vegetation Monitoring Aspects 

This RMP has been designed to: 

 Assess the progressive establishment of revegetated areas 

 Identify areas that require further revegetation works such as weed control or infill planting 

 Determine trends in revegetation. 

The RMP is recommended to be implemented until practical completion, whereby the revegetation fulfils the 
relevant requirements (i.e. clearing permit conditions). An environmental specialist (botanist) who can 
recognise juvenile plants, weed types and other impacts should undertake the monitoring aspect of the 
monitoring plan. 

4.2.1. Site Establishment  

At each mining tenement where revegetation is being undertaking, a minimum of one permanent quadrats 
(10 x 10 m) will be established within both remnant vegetation and rehabilitation areas for each revegetation 
year with the aim of providing sufficient monitoring data. 

The analogue quadrats (reference sites) established within the remnant vegetation will assist with measuring 
progress of revegetation and be used to determine whether practical completion has been met.  

A galvanised steel post will be installed in each corner of the quadrat and each corner will be geo-referenced. 

4.2.2. Data Collection 

Site data collected from each quadrat will be recorded on pro-forma data sheets and will include the 
parameters described in the table below. 

Example of Data Collection Parameters 

Parameters Measurements 

Collection attributes Personnel/recorder, date, quadrat dimensions, GPS coordinates of all corners 
and photographs from each corner of the quadrat. 

Rehabilitation details Rehabilitation year and works 

Physical attributes Landform, drainage, soil, litter type and cover 

Disturbances Nature of disturbances, fire age 

Vegetation Structure: overall projected foliar cover of upper, mid- and ground stratums 
(based on cover classes of: 1-100%) 

Flora Composition (species diversity): list of all flora species and stratum abundance 

Weeds and Declared Pests Overall foliar cover of all weed species combined based on cover class of: 1 to 
100% 

4.2.3. Flora Identification 

Vascular flora taxa will either be identified in the field or collected for identification using local regional flora 
keys and by comparison with the named species held the regional herbarium. Flora taxa collection 
requirements must be consistent with the methodology outline in the Western Australian Herbarium (2008) 
How to Collect Herbarium Specimens. 

Juvenile flora forms may be identified to a genus level. Nomenclature used for report is required to follow 
that used by the Western Australian Herbarium reported on FloraBase (WA Herbarium, 1998-). 
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4.2.4. Data Analysis 

Vegetation data will be analysed using Excel’s Data Analysis Tool and include the use of Descriptive Statistics 
function for density and composition measures. 

4.2.5. Reporting 

The results of the monitoring, including data collected from the monitoring event, photos and statistical 
analysis comparing results against previous monitoring results and completion criteria shall be compiled in a 
concise report. The report should contain recommendations for any remediation works. 

5. Adaptive Management and Review 

5.1. Management Plan Review 

GMA operate an ISO 14001 Certified Environmental Management System (EMS) and an ISO 9000 Quality 
Management System. The EMS provides the framework for environmental management for the project, to 
ensure compliance with relevant permit and licences, detail the relationship and interaction between various 
operational and environmental components, to assist GMA employees and contractors in administering their 
responsibilities regarding management. The RMP forms part of annual review process and as a result 
objective management may be adapted in response to the outcomes of: 

 Changes to the conservation status of vegetation communities and flora. 

 Rehabilitation monitoring or contingency actions. 

 Improved methods obtain through rehabilitation trials. 

 Increased knowledge through vegetation surveys or government advice. 

Ongoing review of the appropriateness of the practical completion criteria and management targets for 
rehabilitation not being achieved, or are unlikely to be achieved within three to five years, contingencies and 
corrective actions will be enacted as per the table below. 
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Contingency and Corrective Actions 

Trigger Action 

Monitoring demonstrates 
increase in weed populations 
and also greater than the 
analogue site. 

Weed management should be undertaken at the sites whenever the completion criteria for weeds are not met (i.e. target weed 
control) and should continue for three years following the commencement of rehabilitation works. 

Weed management shall comprise the following activities: 

 Weed monitoring to determine weed species present and observed percentage cover of weeds. 

 Manual (hand removal) or chemical (herbicide application) removal of key weed species within the sites, as necessary. Optimal 
removal times may vary for weed species, however, at a minimum weed control should occur annually prior to seed set. 

It is important to ensure weed management is undertaken by appropriately experienced personnel to ensure native plants are not 
damaged or destroyed. The Pest and Weed Management Guideline (HSE-174-001) and the Pest and Weed Management procedure 
(HSE-174-002) outlines weed management requirements. 

Monitoring demonstrates the 
completion criteria after two 
years for species diversity is 
not met. 

Infill/extra planting of species to increase diversity. 

 

Monitoring indicates erosion 
of soil in the rehabilitation 
area. 

Erosion control e.g. brushing/mulching and/or topsoil replacement if erosion is noted during monitoring as a potential issue. Possible 
options may include mulching with clean woodchips around planted areas and inner edge of the grazing/wind proof fence. 

The semi-permanent shade cloth fence and posts should be removed at the cessation of the project, or when the completion criteria 
are met. 

Evidence of subsidence If necessary, remediate the area of subsidence. 

 

Contingency and corrective actions will be implemented throughout the project, as required, until closure objectives have been achieved. A review is expected to be 
undertaken with new information, as development continues, changes occur and/or additional studies are undertaken. If the contingency and actions fail to meet the mine 
closure objectives, an alternative approach will be undertaken in agreeance with all relevant stakeholders. 
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6. Supporting Documents 

Document No. Document Title or Information Source 

 Rehabilitation Management Procedure 

7. Related Documents 

Document No. Document Title or Information Source 

HSE-172 Clearing and Ground Disturbance 

 Clearing and Topsoil Management 

HSE-174 - 001 Pest and Weed Management Guideline 

HSE-174 - 002 Pest and Weed Management Procedure 

 Fauna Management 

 Dust Management 

 Port Gregory Mine Closure Plan (revision 5) 

8. References 

Document No. Document Title or Information Source 

 
Department of Water and Environmental Regulation (DWER) (2016) A 
Guide to Preparing Revegetation Plans for Clearing Permits. Draft v0-3, 
October 2016 

 
Department of Mines, Industry Regulations and Safety (DMIRS) (2015) 
Guidelines for Preparing Mine Closure Plans. May 2015. 

 
GHD (2011) Port Gregory Minesite Offset Area Rehabilitation 
Management Plan. June 2012 

 
GHD (2013) GMA Port Gregory Mine Tenement M70/968 Vegetation, 
Flora and Fauna Assessment. October 2013. 

 
GHD (2013) GMA Port Gregory Mine Tenement M70/968 Vegetation, 
Flora and Fauna Assessment 

 GHD (2014) GMA Garnet Port Gregory Mine Targeted Flora Survey 

 GHD (2016) Mining Lease M70/926 Biological Survey 

 GHD (2016) Mining Lease M70/926 Biological Survey. October, 2016. 

 
GHD (2019a) Port Gregory Mining Tenement M70/204 Revegetation 
Monitoring 

 
GHD (2019b) Port Gregory Mining Tenement M70/927 Revegetation 
Monitoring 

 
GHD (2019c) Port Gregory Mining Tenement M70/968 Revegetation 
Monitoring. 

 GHD (2020a) Lynton Mine Expansion Biological Survey. February, 2020. 
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Document No. Document Title or Information Source 

 
GHD (2020b) GMA Garnet Dust and Noise Modelling. Air Quality 
Assessment. 

 

 

9. Revisions 

Date Revision Created/ 
Amended By 

Amendment Approved By 
(Document Owner) 

15/10/2019 A GHD 
Update based on GMA 
comments 

Thomas Southwell 

12/11/2019 B GHD 
Update based on GMA 
comments 

Thomas Southwell 

24/01/2020 C GHD 
Update based on GMA 
comments 

Thomas Southwell 

24/11/2020 0 Steven Petts 

Convert to GMA Management 
Template, update document 
name and update/review 
vegetation descriptions and 
rehabilitation processes.  

Sean Dowley 

21/02/2022 1 Steven Petts 
Update RMP with reference to 
the current guideline 
requirements. 

Sean Dowley 
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Appendix A. Background of Vegetation Establishment 

 

The baseline return for vegetation establishment is based on previous vegetation and flora surveys, and 
revegetation monitoring is undertaken within active mining tenements. 

Baseline return measures native foliage percent cover in each stratum (upper, middle and groundcover), 
weed foliage percent cover and flora species diversity. The baseline return for revegetation is derived from an 
average of the quadrats mapped within each vegetation type. 

Mining Tenement M70/204 

GHD (2020) has mapped three vegetation types and two by GHD (2019a) mapped within the M70/204. 

GHD (2019) recorded the following two vegetation types: 

 Acacia rostellifera Low Open Forest (VT01) 

 Acacia rostellifera Tall Open Shrubland (VT02) 

GHD (2020) recorded the following three vegetation types: 

 Acacia rostellifera open woodland to woodland (VT01). 

 Melaleuca cardiophylla shrubland to open shrubland (VT02). 

 Myoporum insulare shrubland (VT03). 

Vegetation type 3 has been excluded from the vegetation establishment criteria, as the mining resource fall 
outside this vegetation type. For rehabilitation VT01 and VT02 recorded by GHD (2019) were grouped with 
VT01 recorded by GHD (2020), due to their similarities in species diversity, structure, soil type and landforms 
(herein referred to as VT01 – Acacia rostellifera open woodland to woodland). Background for vegetation re-
establishment was develop for vegetation types VT01 and VT02 as shown in the tables below. Groundcover 
was dominated by introduced flora. Further details of dominant native flora taxa for this vegetation type is 
provided in Appendix B.
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Background Quadrat Data for VT01 (GHD, 2020a and GHD, 2019a) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Lyn04 - 24.5% 31.7% 30.1% 3 11 

Lyn05 - 32.0% 40.4% 28.2% 6 14 

Lyn07 31% 41% 1.60% 60.6% 4 11 

Lyn08 20% 71% 12.20% 23.1% 4 7 

Lyn09 30% 66% 39.40% 30.1% 2 7 

Lyn17 50% 78% 1.00% 0.5% 1 9 

Lyn19 30% 15% 6.00% 78.1% 4 13 

Lyn20 60% 17.5% 26.50% 77.1% 4 10 

Lyn23 - 54% 11.20% 10% 2 6 

Lyn25 - 50.5% 17.10% 1.1% 2 16 

Lyn26 - 62.5% 3.00% 65.2% 4 9 

Lyn27 - 97% 6.10% 75% 1 9 

Q7 70% 41% - 87% 4 8 

Q8 20% 29% - 50% 7 7 

Q9 - 65% - 75% 2 5 

Av. 39% 50% 11.4% 46% 3 9.5 

 

Background Quadrat Data for VT02 (GHD, 2020a) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Lyn01 - 21.6% 6.60% 52.6% 4 17 

Lyn02 - 31.1% 25.40% 0.1% 1 18 

Lyn10 - 49.5% 12.10% 33% 3 15 

Lyn11 - 48.5% 21.10% 65.1% 3 10 

Lyn18 20% 19% 6.50% 90% 2 14 

Av. 5% 34% 14% 48% 3 15 

 

 

 



Rehabilitation Management Plan 

Port Gregory 

Rehabilitation Management Plan Rev 1 
GMA Mining Australia 

Page 42 of 53 Uncontrolled when printed 
See Skytrust for current document 

 

Mining Tenement M70/926 

Three vegetation types (excluding cleared and degraded) were mapped within this mining tenement by GHD 
(2016). The vegetation types included: 

 Acacia rostellifera Low Forest (VT01) 

 Acacia rostellifera Tall Open Shrubland (VT02) 

 Acacia rostellifera Low Shrubland on Shallow Soils (VT03). 

Vegetation type 1 and 2 were grouped together due the similarities in species diversity, structure, soil type 
and landforms for revegetation purposes. Background for vegetation re-establishment was develop for the 
identified vegetation types in the tables below. Groundcover was dominated by introduced flora. Further 
details of dominant native flora taxa for this vegetation type is provided in Appendix B. 

 

Background Quadrat Data for VT01 and VT02 (GHD, 2016) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Q1 80% 2% - 20% 4 3 

Q2 80% 25% - 29% 6 5 

Av, 80% 13% - 15% 5 4 

 

 

Background Quadrat Data for VT03 (GHD, 2016) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Q1 80% 2% - 20% 4 3 

 

Mining Tenements M70/927 

Two vegetation type (excluding cleared and degraded) were mapped within this mining tenement by GHD 
(2019b). The vegetation types included: 

 Acacia rostellifera Low Open Forest (VT01) 

 Acacia rostellifera Tall Open Shrubland (VT02). 

Both vegetation types were grouped together due their similarities in species diversity, structure, soil type 
and landforms for revegetation purposes. A background for vegetation re-establishment was develop for the 
identified vegetation type in the table below. Groundcover was dominated by introduced flora. Further 
details of dominant native flora taxa for this vegetation type is provided in Appendix B. 
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Background Quadrat Data for VT01 and VT02 (GHD, 2019b) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Q4 - 96% - 35% 2 7 

Q5 70% 35% 2% 79% 3 7 

Q6 80% 32% - 77% 3 7 

Av. 75% 54% 2% 64% 3 7 

 

Mining Tenement M70/968 

Four vegetation types (excluding cleared and degraded) were mapped within this mining tenement. The 
vegetation types included: 

 Mixed Open Heath on Sandy Limestone Ridge (VT01) 

 Acacia rostellifera Scrub (VT02) 

 Low Heath (VT03) 

 Melaleuca Thickets (VT04). 

Background for vegetation re-establishment was develop for the identified vegetation types as shown in the 
tables below. It understood that the Acacia rostellifera Scrub (VT02) was excluded from the mining footprint 
and therefore completion criteria were not required for this vegetation type. Groundcover was dominated by 
introduced flora. Further details of dominant native flora taxa for this vegetation type is provided in the 
tables below. 

Background Quadrat Data for VT01 (GHD, 2013 and GHD, 2019c) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Q1 - 82% 10% 25% 4 21 

Q17 - 87% 9% 12% 2 19 

Q18 - 83% 11% 25% 4 21 

Av. - 84% 10% 21% 3 20 

 

Background Quadrat Data for VT03 (GHD, 2013) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Q4 - 79% 26% 8% 3 16 
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Background Quadrat Data for VT04 (GHD, 2013 and GHD, 2019c) 

Quadrat No. Native Flora Cover Weed 
Cover 

Weed 
Species 
Count 

Native 
Species 
Count Upper 

stratum – 
tree 

Middle – 
stratum – 
shrub 

Groundcover 
stratum – 
grasses, herbs 

Q2  5% 74% 3% 1% 1 9 

Q3 - 63% 60% 9% 4 10 

Q16 50% 84% 2% 15% 2 16 

Av. 18% 67% 22% 8% 2 12 
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M70/204 

Vegetation Type 1  

Stratum Background 6 months 1 years 5 years 10+ years 

Upper Stratum 39% - - >10% >25% 

Middle Stratum 50% - >2% >25% >50% 

Groundcover 11% - - 5% ≥11% 

Mean Weed Foliage Cover (%) <46% <46% <46% <46% <46% 

Declared Pest 0 0 0 0 0 

Weed Species Count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora Diversity Species Count (native flora) ≥9 ≥2 ≥4 ≥7 ≥9 

Vegetation Type 2 

Stratum 

Upper Stratum 5% - - >2% 5% 

Middle Stratum 34% - 5% >20% 34% 

Groundcover 4% - - 2% 4% 

Mean Weed Foliage Cover (%) <48% <48% <48% <48% <48% 

Declared Pest 0 0 0 0 0 

Weed Species Count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora Diversity Species Count (native flora) ≥15 ≥2 ≥2 ≥8 ≥15 

M70/926 

Vegetation Type 3 

Stratum Background 6 months 1 years 5 years 10+ years 

Upper stratum 5% - - >1% >5% 

Middle stratum 25% - >2% 10% >25% 

Groundcover 1% - >1% >1% >1% 

Mean weed foliage cover (%) <77% <77% <77% <77% <77% 

Declare Pests 0 0 0 0 0 

Weed species count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora diversity species count (native flora) ≥9 ≥2 ≥4 ≥9 ≥9 

M70/926 

Vegetation Type 1 and 2 

Stratum Background 6 months 1 year 5 years 10+ years 

Upper stratum 5% - - >1% >5% 
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Middle stratum 25% - >2% 10% >25% 

Groundcover 1% - >1% >1% >1% 

Mean weed foliage cover (%) <77% <77% <77% <77% <77% 

Declare Pests 0 0 0 0 0 

Weed species count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora diversity species count (native flora) ≥9 ≥2 ≥4 ≥9 ≥9 

Vegetation Type 3 

Stratum Background 6 months 1 year 5 years 10 + 
years 

Upper stratum 5% - - >1% >5% 

Middle stratum 25% - >2% 10% >25% 

Groundcover 1% - >1% >1% >1% 

Mean weed foliage cover (%) <77% <77% <77% <77% <77% 

Declare Pests 0 0 0 0 0 

Weed species count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora diversity species count (native flora) ≥9 ≥2 ≥4 ≥9 ≥9 

M70/968 

Vegetation type 1 

Stratum Background 6 months 1 year 5 years 10+ years 

Middle stratum 84% - >2% >50% >84% 

Groundcover 10% - >2% >5% >10% 

Mean weed foliage cover (%) <21% <50% <21% <21% <21% 

Declare Pests 0 0 0 0 0 

Weed species count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora diversity species count (native flora) ≥20 ≥4 ≥6 ≥10 ≥20 

Vegetation type 3 

Stratum Background 6 months 1 year 5 years 10+ years 

Middle stratum 79% - >2% >50% >79% 

Groundcover 26% - >2% >10% >26% 

Mean weed foliage cover (%) <5% <50% <25% <5% <5% 

Declare Pests 0 0 0 0 0 

Weed species count ≤3 ≤3 ≤3 ≤3 ≤3 

Flora diversity species count (native flora) ≥16 ≥4 ≥4 ≥8 ≥16 

Vegetation Type 4 
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Stratum Background 6 months 1 year 5 years 10+ years 

Upper stratum 18% - - >5% >18% 

Middle stratum 67% - >2% >30% >67% 

Groundcover 22% - >2% >15% >22% 

Mean weed foliage cover (%) <8% <50% <25% <8% <8% 

Declare Pests 0 0 0 0 0 

Weed species count ≤1 ≤1 ≤1 ≤1 ≤1 

Flora diversity species count (native flora) ≥12 ≥3 ≥6 ≥12 ≥12 
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Appendix B. Vegetation Types Dominant Species List and Species Selection 

Tenement M70/204 

Vegetation type Acacia rostellifera open woodland to woodland 

Species Stratum 

Upper Middle Groundcover 

Acacia rostellifera 17% 24%  

Threlkedia diffusa  2%  

Enchylaena tomentosa  2%  

Olearia sp. Kennedy range    

Pimelea microcephala    

Rhagodia preissii subsp. 
obovata 

 22%  

Rhagodia latifolia  7%  

Scaevola tomentosa    

Stylobasium spathulatum  8%  

Pimelea microcephala  4%  

Austrostipa elegantissima   3% 

Stylobasium spathulatum  5%  

Roepera fruticulosa   7% 

Vegetation Type Melaleuca cardiophylla shrubland to open shrubland 

Species Stratum 

Upper Middle Groundcover 

Acacia rostellifera 20% 3%  

Acanthocarpus canaliculatus   20% 

Alyogyne hakeifolia   3% 

Austrostipa elegantissima   2% 

Melaleuca cardiophylla  12%  

Pimelea microcephela  3%  

Rhagodia preissii subsp. 
obovata 

 6% 8% 

Roepra fruticulose   6% 

Templetonia retusa  5%  

Tenement M70/926 

Vegetation type Acacia rostellifera tall open shrubland to low forest 

Species Stratum 

Upper Middle Groundcover 

Acacia rostellifera 80% 
  

Rhagodia preissii subsp. 
obovata 

  1% 
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Stylobasium spathulatum   1% 
 

Acacia rostellifera 
 

3% 
 

Tetragonia implexicoma 
 

15% 
 

Enchylaena tomentosa 
 

1% 
 

Ptilotus drummondii 
 

1% 
 

Tenement M70/926 

Vegetation type Acacia rostellifera low shrubland on shallow soils 

Species Stratum 

Upper Middle Groundcover 

Eucalyptus mannensis 
subsp. vespertina 

5% 
  

Acacia rostellifera 
 

15% 
 

Scaevola tomentosa 
 

1% 
 

Rhagodia latifolia 
 

1% 
 

Alyxia buxifolia 
 

1% 
 

Scaevola tomentosa 
 

5% 
 

Erodium cygnorum 
  

1% 

Enchylaena tomentosa 
 

1% 
 

Pimelea microcephala 
 

1% 
 

Tenement M70/968 

Vegetation type Mixed Open Heath on Sandy Limestone Ridge 

Species Stratum 

Upper Middle Groundcover 

Acacia rostellifera  
 

30% 
 

Acanthocarpus preissii 
 

1% 
 

Alyogyne huegelii 
 

3% 
 

Austrostipa  elegantissima  
  

1% 

Austrostipa tenuifolia 
  

2% 

Calandrinia remota 
  

2% 

Commicarpus australis 
  

1% 

Convolvulus remotus 
  

1% 

Dioscorea hastifolia 
  

7% 

Diplopeltis petiolaris 
 

1% 
 

Enchylaena tomentosa 
 

1% 
 

Eremophila glabra subsp. 
carnosa 

 
5% 

 

Erodium sp. (insufficient 
material) 

  
5% 

Euphorbia tannensis 
 

2% 
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Glycine canescens 
  

2% 

Goodenia berardiana 
  

1% 

Grevillea argyrophylla 
 

5% 
 

Melaleuca cardiophylla  
 

8% 
 

Olearia sp. Kennedy Range 
(G. Byrne 66) 

 
4% 

 

Phyllanthus calycinus 
 

1% 
 

Pimelea angustifolia 
 

6% 
 

Pimelea microcephala 
 

1% 
 

Pittosporum angustifolium 
 

1% 
 

Rhagodia latifolia 
 

2% 
 

Rhagodia preissii subsp. 
preissii 

 
5% 

 

Rhodanthe chlorocephala 
subsp. rosea 

  
2% 

Reopera fruticulosa 
 

2% 
 

Solanum oldfieldii 
 

1% 
 

Templetonia retusa 
 

5% 
 

Tetragonia implexicoma 
 

10% 
 

Thysanotus manglesianus 
  

1% 

Waitzia podolepis 
  

2% 

Tenement M70/968 

Vegetation type Low Heath 

Species Stratum 

Upper Middle Groundcover 

Melaleuca cardiophylla 
 

50% 
 

Calandrinia polyandra 
  

2% 

Diplopeltis petiolaris 
 

10% 
 

Bossiaea spinescens 
 

5% 
 

Opercularia vaginata 
 

5% 
 

Desmocladus asper 
  

15% 

Dichopogon fimbriatus 
 

1% 
 

Avena barbata 
  

5% 

Sisymbrium irio 
  

2% 

Dioscorea hastifolia 
  

5% 

Acanthocarpus preissii 
 

1% 
 

Pimelea angustifolia 
 

5% 
 

Waitzia podolepis 
  

1% 

Phalaris minor 
  

1% 
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Goodenia beardiana 
  

1% 

Phyllanthus calycinus 
  

1% 

Melaleuca campanae 
 

1% 
 

Olearia sp. Kennedy Range 
(G. Byrne 66) 

 
1% 

 

Clematicissus angustissima 
  

1% 

Tenement M70/968 

Vegetation type Melaleuca Thickets  
 

Species Upper Middle Groundcover 

Acacia rostellifera 
 

5% 
 

Alyogyne huegelii 
 

1% 
 

Aphanopetalum clematideum 
  

1% 

Calandrinia polyandra 
  

1% 

Calandrinia remota 
  

2% 

Clematis linearifolia 
  

2% 

Dioscorea hastifolia 
  

50% 

Eucalyptus fruticosa 28% 
  

Euphorbia boophthona 
 

5% 
 

Goodenia beardiana 
  

1% 

Lasiopetalum angustifolium 
 

1% 
 

Melaleuca cardiophylla  
 

33% 
 

Olearia sp. Kennedy Range 
(G. Byrne 66) 

 
5% 

 

Parietaria debilis 
  

1% 

Pimelea angustifolia 
 

3% 
 

Pimelea microcephala 
 

2% 
 

Pittosporum angustifolium 
 

1% 
 

Ptilotus eriotrichus 
 

5% 
 

Rhagodia preissii subsp. 
obovata 

 
5% 

 

Rhagodia latifolia 
 

5% 
 

Scaevola tomentosus  
 

5% 
 

Templetonia retusa 
 

4% 
 

Tetragonia implexa 
 

13% 
 

Waitzia podolepis 
  

1% 

Zygophyllum billardierei 
  

5% 
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Appendix C. Example of Monitoring Data Sheet 
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Plan Approvals 

Approval Authority Name Signature Date 

Mine Manager Sean Dowley  19/12/2020 

 



 
 

 

12 November 2019 

Mr Tom Southwell 
Global Resource Manager 
GMA Garnet Pty Ltd 
122 Goulds Road 
Narngulu  WA  6530 

Our ref: 6138125-79455 
Your ref:  
 

Dear Tom  

Port Gregory Mine M70/204 Revegetation Monitoring Assessment 2019 
 

1 Introduction 

GMA Garnet Pty Ltd (GMA) commissioned GHD Pty Ltd (GHD) to undertake revegetation monitoring at 

mining tenement M70/204 (the Site). The monitoring methodology was consistent with the revegetation 

monitoring plan (RMP) (GHD 2019) for the Port Gregory mine which includes the Site. The purpose of 

the RMP was to address the requirements of revegetation and monitoring for all GMA active mining 

leases (GHD 2019). 

As indicated in Mining Lease 204 Notice of Intent, mining commenced on the Site in 1995, with 87.53 ha 

of revegetation undertaken from 1996 to 2019, with revegetation areas ranging in age from one to 23 

years old.  

This letter report provides the results of the first year of revegetation monitoring and is subject to the 

limitations provided in Attachment A.  

2 Scope of works 

The GHD scope of works was to undertake revegetation monitoring at the Site in accordance with the 

RMP (GHD 2019), including: 

 Establishment of permanent quadrats within the revegetation area and within remnant vegetation to 

record vegetation structure, condition and to measure flora diversity and cover 

 Preparation of this letter report detailing both survey methods and results. 

3 Background 

Mining operations use standard open-cut sand mining methods. Mobile earthmoving equipment, 

including front-end loaders, excavators and dump trucks are used for pit excavation and backfilling. Soil 

and overburden if present are removed ahead of ore excavation and are replaced in their original 

stratigraphic order over the backfill tailings. There is no waste or tailing dumps due to the continuous 

process of backfill and restoration. 
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3.1 Existing vegetation and floristics 

As part of revegetation monitoring at the Site, reference sites (3) were established within remnant 

vegetation. At each reference site the vegetation structure, type and vegetation condition was recorded.  

Vegetation types and condition 

Two vegetation types were recorded within remnant vegetation from the Site. These included Acacia 

rostellifera Low Open Forest and Open Acacia Tall Shrubland. Both vegetation types comprised similar 

density and species composition influenced by topography and underlying geology.  

The vegetation condition of the Site was rated during the field survey using the Vegetation Condition 

Scale (after Environmental Protection Act (EPA) and Department of Parks and Wildlife (DPaW), 2015). 

The vegetation at the Site was predominantly Good to Degraded with large areas considered to be 

Completely Degraded in locations due to grazing, firebreaks and historical exploration activities. 

Flora diversity 

Eighteen flora taxa from eight families were recorded from three quadrats established within the Site, this 

total included nine introduced flora taxa. 

No Environmental Protection Biodiversity and Conservation Act 1999 (EPBC) Act or Biodiversity 

Conservation Act 2017 (BC Act) or Department of Biodiversity, Conservation and Attractions (DBCA) 

listed flora species were recorded from the Site. 

3.2 Objective and completion criteria 

A baseline for the re-establishment of vegetation was developed to initially guide revegetation and 

monitor the success of the works. Indicative values for foliage cover and flora species diversity at set 

intervals were provided to guide the progress of native flora taxa within each stratum and weed species 

until practical completion. The two vegetation types described within the Site were grouped together due 

the similarities in species diversity, structure, soil type and landforms for revegetation purposes. 

The success of revegetation can be affected by a range of issues, which may be out of the control of 

GMA, such as lack of rainfall, storm events, insect attack and vandalism, but other success factors, such 

as weeds, grazing, and care of planting can be managed. The overarching outcome for revegetation is: 

 To achieve similar species composition, structure and diversity to what was present prior to 

vegetation clearing. Small-scale vegetation structure and species combinations may vary 

Practical completion is as per GHD (2019) and is achieved when: 

 An average of 75% species diversity of adjacent reference sites, +/- 5%, for a five year period 

 An average 50% plant cover of adjacent reference sites, +/- 5%, for a five year period. 
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4 Methodology 

4.1 Data collection 

Six permanent quadrats were installed, including three within revegetation sites and remnant vegetation 

(reference sites). Each monitoring quadrat was 10 x 10 m in size (100 m2 area) and each corner was 

permanently marked with a metal stake. Field data collected at each quadrat was recorded on a pro-

forma data sheet and included following parameters: 

 Collection attributes 

 Rehabilitation year and works 

 Physical attributes: landform, drainage, soil, little type and cover  

 Disturbances 

 Vegetation structure including overall foliage cover 

 Flora species diversity and stratum abundances 

 Weeds and declared pests overall foliage cover. 

4.1.1 Summary of quadrat locations 

A description of the three quadrat sites established in revegetated areas of the Site are as follows: 

 Q10 and Q11 are located within six years old revegetation 

 Q12 located within nine years old revegetation. 

Three quadrats were established within remnant vegetation within the Site: 

 Q07 to Q09 located within remnant vegetation in the northern portion of the Site. 

The quadrat locations are mapped in Figure 1, Attachment B and the pro-forma datasheets are provided 

in Attachment C. 

4.2 Flora Identification  

Vascular flora taxa were identified in the field or collected, and identified using local and regional flora 

keys. A small number of flora taxa were not able to be adequately identified to species level due to many 

still occurring in juvenile forms and not having adequate material for identification purposes. 

4.3 Data analysis 

Data analysis was not undertaken for the 2019 revegetation assessment as it is the first year of 

monitoring as there is no comparable data available. 

4.4 Survey timing 

GHD ecologist Steven Petts undertook revegetation monitoring from 3 to 5 September 2019. The 

monitoring was undertaken in spring, which is optimal flowering time for flora species within the mid-west 

region. 
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5 Results 

5.1 Climate 

The Port Gregory region experiences a Mediterranean type climate, characterised by warm to hot dry 

summers and mild wet winters. The closest Bureau of Meteorology (BoM) weather station that provides 

continuous reliable data to the Site is located a Kalbarri (Site Number 8251). The average annual rainfall 

measured at Lynton (Site number 008075) is 396.9 mm. In the three months (June, July and August) 

preceding the revegetation monitoring assessment Lynton station received 258 mm of rainfall, which is 

greater than the long-term average (226.1 mm) for the same three months (Chart 1). 

 

 

 

 

 

 

5.2 General site conditions 

The Site is generally flat (20 mAHD) with the limestone escarpment intersecting the eastern boundary. 

Mining activities are currently underway in the middle portion of the tenement and progressing in a 

northerly direction. Revegetation efforts have focussed on the southern portion of the tenement and 

these areas have naturally re-established (i.e. no seeding or tube stock). The soils within the 

revegetation area comprised shallow beige sandy soils on limestone and the ground was generally bare 

(Plate 1).  
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Chart 1 Climate summary for Kalbarri and Lynton weather stations 



 
 

5 6138125/6138125_LET_Port Gregory Mine M70-204 Revegetation 
Assessment 2019.docx 

 

Plate 1 Revegetation site (Q08) 

5.3 Species diversity 

A summary of the individual quadrat diversity for reference site established within remnant vegetation is 

provided in Table 1. Table 1 indicates that quadrats contained an average of seven native flora taxa and 

three weed species. Dominant native species included Acacia rostellifera, Rhagodia preissii subsp. 

obovata, Rhagodia latifolia and Pimelea microcephala.  

Table 1 Reference sites – flora diversity 

Quadrats Year of establishment No. native taxa No weed taxa 

Q07 (Reference) 2019 8 4 

Q08 (Reference) 2019 7 7 

Q09(Reference) 2019 5 2 

Average - 7 4 

Quadrats established within the revegetation area of the Site indicate that Q12 is greater than the 

reference site (114% of the average diversity), however Q10 and Q11 are less than the average (43% of 

the average diversity) (Table 2). Similar dominant native species to the reference sites were recorded 

within the revegetation area including Acacia rostellifera, Pimelea microcephala, Rhagodia preissii 

subsp. obovata and Rhagodia latifolia. The dominant recorded flora taxa are key flora species that define 

the vegetation type and were also recorded within remnant vegetation. 
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Table 2 Revegetation assessment 2019 Flora diversity  

Quadrat Age and year of 
revegetation 

No. Native taxa No. Weed taxa % diversity of 
reference site 

Q10  6 years and 2013  3 2 43% 

Q11 6 years and 2013 3 3 43% 

Q12 9 years and 2010 8 3 114% 

 

5.4 Percent cover 

A summary of the individual quadrat structural cover for reference sites established within remnant 

vegetation is provided in Table 3. Table 3 indicates that quadrats contained an average of 45% cover in 

the upper stratum, 23% cover in the middle stratum and total groundcover is 45% with 2% native 

groundcover.  

Table 3 Reference site – percent cover 

Quadrat Upper stratum Middle stratum Native 
groundcover 

Weed cover 

Q07  70% 41% 2% 70% 

Q08 20% 29% 2% 20% 

Q09 - 65% - - 

Average 45% 23% 2% 45% 

Table 4 provides an overview of the recorded vegetation cover within the upper, middle and groundcover 

strata for revegetated areas. The following key findings include: 

 Revegetation sites were largely dominated by middle stratum  

 Upper stratum has not been established due these species (Acacia rostellifera) yet to develop to 

their mature height 

 Both the middle and groundcover stratum meets the completion criteria for Q12 

 Native groundcover percent was similar to the reference sites 

 Weed cover within the revegetated area was less than the reference sites. 
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Table 4 Revegetation assessment 2019 percent cover (native flora) 

Quadrat Upper stratum Middle stratum Groundcover Weed cover 

Q10 - 18% 2% 7% 

Q11 - 54% 5% 12% 

Q12 - 76% 2% 32% 

5.5 Weeds 

Weed species recorded within the revegetation monitoring sites and reference site were typically grasses 

and herbs that are not listed as a Weed of National Significance or under the Biosecurity and Agriculture 

management Act 2007. The weeds recorded are considered to be a reflection of the surrounding land 

use (agriculture). Weed species dominated much of the groundcover across both reference (average 

cover 45%) and revegetation monitoring sites (7 to 32% cover).  

Common weeds recorded across the Site include 

 *Leontodon rhagadioloides 

 *Ehrharta longiflora 

 *Lysimachia arvensis. 

6 Summary of findings and recommendation 

In summary, revegetation quadrats in the six year old revegetation comprised 43 % of the species 

recorded at the reference sites. The nine year old revegetation (Q12) exceeded the reference site 

species diversity and meets the completion criteria for diversity. The key flora taxa that define the 

remnant vegetation type were dominant within all ages of revegetation. The upper stratum within the 

revegetation sites have yet to establish and the middle stratum largely dominated the area, however as 

the key upper stratum species are present it is expected that with time the upper stratum will develop.  

Based on the results of the revegetation assessment the following recommendations have been 

identified: 

 Infill planting utilising tube stock and seeds to enhance native success of establishment of 

revegetation and flora diversity for six year old revegetation.  

 Ongoing weed management across the Site 

 Continue establishing permanent quadrats across revegetation areas to achieve a minimum of one 

quadrat per revegetation year  

 Continue monitoring revegetated areas every two years.  

 



 
 

 

Sincerely 

GHD 

 

Meranda Toner 
Senior Environmental Scientist 

+61 8 9840 5103 

Attachment A – Limitations 

Attachment B – Figure 

Attachment C- Revegetation Monitoring Datasheets 



 
 

 

Attachment A 

Limitations



 
 

 

This report has been prepared by GHD for GMA Garnet and may only be used and relied on by GMA 

Garnet for the purpose agreed between GHD and GMA Garnet as set out in section 2 of this report. 

GHD otherwise disclaims responsibility to any person other than GMA Garnet arising in connection with 

this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report. The 

opinions, conclusions and any recommendations in this report are based on conditions encountered and 

information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to 

update this report to account for events or changes occurring subsequent to the date that the report was 

prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 

GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by GMA Garnet and others who 

provided information to GHD (including Government authorities), which GHD has not independently 

verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with 

such unverified information, including errors and omissions in the report which were caused by errors or 

omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information obtained 

from, and testing undertaken at or in connection with, specific sample points. Site conditions at other 

parts of the site may be different from the site conditions found at the specific sample points. 

Site conditions may change after the date of this Report. GHD does not accept responsibility arising 

from, or in connection with, any change to the site conditions. GHD is also not responsible for updating 

this report if the site conditions change. 
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Attachment B 

Figure 
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Attachment C 

Revegetation Monitoring Datasheets 

 



Vegetation Site Sheet: habitat information Date: 04-09-19 Site#: Q07
Survey: Reveg Monitoring Field Veg: Acacia rostellifera Low Open Forrest
Observers: SP AS
Location: M70/204 - North-western area - Reference Site
MGA Zone: Easting: Northing:
Site Type: Quadrat Dimensions: 10 x 10 Camera: From:
Site Disturbance Frequency Water or Wind Erosion Evidence
Animal Current Disturbancerabbit, roos No

pigs
Climate Vegetation Condition Litter
Recent rain, no impact on veg Good
Site Drainage Degraded Leaf Litter:

weeds Good Drain Moderate
Fire Frequency Fire Intensity Wood Litter:
Nil Moderate

North-eastern Corner Northing: South-eastern Corner

South-western Corner Northing: North-western Corner
Cracked Clay
Fine Rocks (2-6mm) Minor Slope
Medium gravel/pebbles (6-20mm) Sandy Gentle
Coarse gravel/pebbles (20-60mm)
Cobbly Cobbles (60-200mm) Soil Colour Slope Aspect
Stony/stones (200-600mm) Brown
Surface Plates/boulders (>600mm) West
Growth Form Table
Tree >10m Tree 2-10m Upper Tree <2m Tree Mallee
Palm Shrub >2m Shrub 1-2m Middle Shrub >1m Middle
Cycads Tussock Grass Groundcover Hummock Grass Sedge
Vine Herbs Groundcover Other Mallee Shrub
Heath Shrub Samphire Shrub Chenopod Rush
Grass Tree Other
Stratum Upper stratum Middle stratum Groundcover
%Cover 70% 61% 87%
Ht range (m) 5-6 0.2-2.0 0.05-0.5
Av ht (m) 5.5 0.5 0.2

Family Genus Species Status Stratum Height (m) Cover (%) Photo Count
Chenopodiaceae Rhagodia preissii subsp. obovata Middle 0.3-2 30%
Fabaceae Acacia rostellifera Upper 5-6 70%
Poaceae Ehrharta longiflora * Groundcover 0.05-0.5 60%
Chenopodiaceae Rhagodia latifolia Middle 1.4 5%
Poaceae Austrostipa elongatisma Groundcover 0.8 2%
Fabaceae Trifolium hirtum * Groundcover 0.05-0.2 5%
Thymelaeaeceae Pimelea microcephala Middle 0.5 - 1.3 4%
Poaceae Avena barbata * Groundcover 0.8 20%
Brassicaceae Raphanus raphanistrum * Groundcover 0.5 2%
Goodeniaceae Scaevola tomentosa Middle 0.5 2%

Easting: Easting:                    Northing:

No Picture Available

Easting: Easting:          Northing:

No Picture Available No Picture Available



Vegetation Site Sheet: habitat information Date: 05-09-19 Site#: Q08
Survey: Reveg Montioring Field Veg: Acacia rostellifera Low Open Forest
Observers: SP AS
Location: M70/204 - Northern Portion - Reference Site
MGA Zone: 50 Easting: Northing:
Site Type: Quadrat Dimensions: 10 x 10 Camera: From:
Site Disturbance Frequency Water or Wind Erosion Evidence
Animal Current Disturbance rabbit, roos No

Climate Vegetation Condition Litter
goats Recent rain, no impact on veg Good

Site Drainage Degraded Leaf Litter:
weeds Good Drain Moderate

Fire Frequency Fire Intensity Wood Litter:
Nil Moderate

North-eastern Corner Northing: South-eastern Corner

South-western Corner Northing: North-western Corner
Surface Components Cover (if needed) Soil Landform
Loose Soil sandy 3% Major Component Slope-Middle
Humus/Litter 30% humus litter Sand
Cracked Clay
Fine Rocks (2-6mm) Minor Slope
Medium gravel/pebbles (6-20mm) Sandy Gentle
Coarse gravel/pebbles (20-60mm)
Cobbly Cobbles (60-200mm) Soil Colour Slope Aspect
Stony/stones (200-600mm) Brown West
Surface Plates/boulders (>600mm)
Growth Form Table
Tree >10m Tree 2-10m Upper Tree <2m Tree Mallee
Palm Shrub >2m Shrub 1-2m Middle Shrub >1m Middle
Cycads Tussock Grass Groundcover Hummock Grass Sedge
Vine Herbs Groundcover Other Mallee Shrub
Heath Shrub Samphire Shrub Chenopod Rush
Grass Tree Other
Stratum Upper stratum Middle stratum Groundcover
%Cover 20% 29% 52%
Ht range (m) 5.0 - 6.0 0.2-2.0 0.1-0.3
Av ht (m) 5 1.3 0.2

Family Genus Species Status Stratum Height (m) Cover (%) Photo Count
Fabaceae Acacia rostellifera Upper 5-6 20%
Chenopodiaceae Rhagodia preissii subsp. obovata Middle 1.3-1.5 15%
Primulaceae Lysimachia arvensis * Groundcover prostrate 2%
Poaceae Ehrharta longiflora * Groundcover 0.1-0.3 30%
Asteraceae Hedypnois rhagalioides * Groundcover 0.05 5%
Brassicaceae Raphanus raphanistrum * Groundcover 0.1-0.4 2%
Chenopodiaceae Enchyleana tomentosa Middle 0.7-0.9 5%
Poaceae Avena barbata * Groundcover 0.1 5%
Goodeniaceae Scaevola tomentosa Middle 1.0 5%
Chenopodiaceae Rhagodia latifolia Middle 0.8 2%
Asteraceae Monoculus monstrosus * Groundcover 0.05 2%
Asteraceae Olearia sp. Kennedy range Middle 0.8 2%
Poaceae Austrostipa elegantissima Groundcover 0.8 2%
Fabaceae Medicago polymorpha * Groundcover 0.05 4%

Easting: Easting:                    Northing:

Easting: Easting:          Northing:



Vegetation Site Sheet: habitat information Date: 05-09-19 Site#: Q09
Survey: Reveg Montioring Field Veg: Open Acacia Shrubland 1
Observers: SP AS
Location: M70/204 - Northern Portion - Reference Site
MGA Zone: 50 Easting: Northing:
Site Type: Quadrat Dimensions: 10 x 10 Camera: From:
Site Disturbance Frequency Water or Wind Erosion Evidence
Animal Current Disturbance rabbit, roos No
Exotic Weeds Current Disturbance

Climate Vegetation Condition Litter
Recent rain, no impact on veg Good
Site Drainage Degraded Leaf Litter:
Good Drain Moderate
Fire Frequency Fire Intensity Wood Litter:
Nil Moderate

North-eastern Corner Northing: South-eastern Corner

South-western Corner Northing: North-western Corner
Surface Components Cover (if needed) Soil Landform
Loose Soil 5% sandy Major Component Slope-Middle
Humus/Litter 50% humus litter Sand
Cracked Clay
Fine Rocks (2-6mm) Minor Slope
Medium gravel/pebbles (6-20mm) Sandy Gentle
Coarse gravel/pebbles (20-60mm)
Cobbly Cobbles (60-200mm) Soil Colour Slope Aspect
Stony/stones (200-600mm) Brown West
Surface Plates/boulders (>600mm)
Growth Form Table
Tree >10m Tree 2-10m Tree <2m Tree Mallee
Palm Shrub >2m Middle Shrub 1-2m Middle Shrub >1m
Cycads Tussock Grass Groundcover Hummock Grass Sedge
Vine Herbs Groundcover Other Mallee Shrub
Heath Shrub Samphire Shrub Chenopod Rush
Grass Tree Other
Stratum Upper stratum Middle stratum Groundcover
%Cover 65% 75%
Ht range (m) 1.2 - 3.2 0.05 - 0.7
Av ht (m) 1.5 0.7

Family Genus Species Status Stratum Height (m) Cover (%) Photo Count
Fabaceae Acacia rostellifera Middle 3.2 10%
Fabaceae Acacia rostellifera Middle 1.8 10%
Thymelaeceae Pimelea microcephela Middle 2.2 5%
Chenopodiaceae Rhagodia preissii subsp. obovata Middle 1.5-1.6 20%
Chenopodiaceae Rhagodia latifolia Middle 1.5-1.6 20%
Poaceae Ehrharta longiflora * Groundcover 0.3-0.7 70%
Asteraceae Leontodon rhagadioloides * Groundcover 0.05-0.1 5%

Easting: Easting:                    Northing:

Easting: Easting:          Northing:



Vegetation Site Sheet: habitat information Date: 05-09-19 Site#: Q10
Survey: Reveg Monitoring Field Veg: Reveg Site
Observers: SP AS
Location: M70/204 - south of Lynton
MGA Zone: 50 Easting: Northing:
Site Type: Quadrat Dimensions: 10 x 10 Year 6
Site Disturbance Frequency Water or Wind Erosion Evidence
Animal Current Disturbance rabbit, roos No
Exotic Weeds Current Disturbance

Climate Vegetation Condition Litter
Dry, plants not stress Good
Site Drainage Degraded Leaf Litter:
Good Drain Sparse
Fire Frequency Fire Intensity Wood Litter:
Nil Sparse

North-eastern Corner Northing: South-eastern Corner

South-western Corner Northing: North-western Corner
Surface Components Cover (if needed) Soil Landform
Loose Soil pale Brown 50% Major Component Slope-Lower
Humus/Litter 10% litter Sand
Cracked Clay
Fine Rocks (2-6mm) Minor Slope
Medium gravel/pebbles (6-20mm) Sandy Gentle
Coarse gravel/pebbles (20-60mm)
Cobbly Cobbles (60-200mm) limestone 5% Soil Colour Slope Aspect
Stony/stones (200-600mm) West
Surface Plates/boulders (>600mm) Brown
Growth Form Table
Tree >10m Tree 2-10m Tree <2m Tree Mallee
Palm Shrub >2m Middle Shrub 1-2m Middle Shrub >1m Middle
Cycads Tussock Grass Hummock Grass Sedge
Vine Herbs Groundcover Other Mallee Shrub
Heath Shrub Samphire Shrub Chenopod Rush
Grass Tree Other
Stratum Upper stratum Middle stratum Groundcover
%Cover 18% 9%
Ht range (m) 1.2-2.3 0.02-0.05
Av ht (m) 2.1 0.05

Family Genus Species Status Stratum Height (m) Cover (%) Photo Count
Fabaceae Acacia rostellifera Middle 2-2.3 5%
Malvaceae Alyogyne huegelii Middle 2-2.3 5%
Fabaceae Acacia rostellifera Middle 1.6-1.8 5%
Malvaceae Alyogyne huegelii Middle 1.5 2%
Primulaceae Lysimachia arvensis * Groundcover 0.02-0.03 5%
Crassulaceae Crassula colorata Groundcover 0.05 1%
Asparagaceae Thysanotus manglesianus Groundcover climber 1%
Asteraceae Leontodon rhagadioloides * Groundcover 0.05 2%
Thymelaeceae ?Pimelea sp. Insufficient Middle 0.1 1%

Revegetation stage:

Easting: Easting:                    Northing:

Easting: Easting:          Northing:



Vegetation Site Sheet: habitat information Date: 04-09-19 Site#: Q11
Survey: Reveg Monitoring Field Veg: Revegetation
Observers: SP AS
Location: M70/204 - south of Lynton
MGA Zone: 50 Easting: Northing:
Site Type: Quadrat Dimensions: 10 x 10 Year 6
Site Disturbance Frequency Water or Wind Erosion Evidence
Animal Current Disturbance rabbit, roos No

Climate Vegetation Condition Litter
Dry, plants not stress Good
Site Drainage Degraded Leaf Litter:

weeds Good Drain Sparse
Fire Frequency Fire Intensity Wood Litter:
Nil Sparse

North-eastern Corner Northing: South-eastern Corner

South-western Corner Northing: North-western Corner
Cracked Clay
Fine Rocks (2-6mm) Minor Slope
Medium gravel/pebbles (6-20mm) Sandy Negligible
Coarse gravel/pebbles (20-60mm)
Cobbly Cobbles (60-200mm) 5% limestone Soil Colour Slope Aspect
Stony/stones (200-600mm) West
Surface Plates/boulders (>600mm) Brown
Growth Form Table
Tree >10m Tree 2-10m Tree <2m Tree Mallee
Palm Shrub >2m Middle Shrub 1-2m Middle Shrub >1m
Cycads Tussock Grass Hummock Grass Sedge
Vine Herbs Groundcover Other Mallee Shrub
Heath Shrub Samphire Shrub Chenopod Rush
Grass Tree Other
Stratum Upper stratum Middle stratum Groundcover
%Cover 54% 17%
Ht range (m) 2-2.5 0.02-0.1
Av ht (m) 2.2 0.05

Family Genus Species Status Stratum Height (m) Cover (%) Photo Count
Fabaceae Acacia rostellifera Middle 2-2.5 50%
Malvaceae Alyogyne huegelii Middle 1.8 2%
Malvaceae Alyogyne huegelii Middle 2.2 2%
Montiaceae Calandrinia remota Groundcover 0.02-0.07 5%
Primulaceae Lysimachia arvensis * Groundcover 0.02-0.05 5%
Asteraceae ?Leontodon rhagadioloides * Groundcover 0.02-0.05 5%
Poaceae Ehrharta longiflora * Groundcover 0.05-0.1 2%

Revegetation stage:

Easting: Easting:                    Northing:

No Picture Available

Easting: Easting:          Northing:

No Picture Available No Picture Available



Vegetation Site Sheet: habitat information Date: 04-09-19 Site#: Q11
Survey: Reveg Monitoring Field Veg: Revegetation
Observers: SP AS
Location: M70/204 - south of Lynton
MGA Zone: 50 Easting: Northing:
Site Type: Quadrat Dimensions: 10 x 10 Year 9
Site Disturbance Frequency Water or Wind Erosion Evidence
Animal Current Disturbancerabbit, roos No

Climate Vegetation Condition Litter
Recent rain, no impact on veg Good
Site Drainage Leaf Litter:

weeds Good Drain Moderate
Fire Frequency Fire Intensity Wood Litter:
Nil Sparse

North-eastern Corner Northing: South-eastern Corner

South-western Corner Northing: North-western Corner
Cracked Clay
Fine Rocks (2-6mm) Minor Slope
Medium gravel/pebbles (6-20mm) Sandy Negligible
Coarse gravel/pebbles (20-60mm) 2% limestone
Cobbly Cobbles (60-200mm) Soil Colour Slope Aspect
Stony/stones (200-600mm) Brown
Surface Plates/boulders (>600mm) West
Growth Form Table
Tree >10m Tree 2-10m Tree <2m Tree Mallee
Palm Shrub >2m Middle Shrub 1-2m Middle Shrub >1m
Cycads Tussock Grass Groundcover Hummock Grass Sedge
Vine Herbs Groundcover Other Mallee Shrub
Heath Shrub Samphire Shrub Chenopod Rush
Grass Tree Other
Stratum Upper stratum Middle stratum Groundcover
%Cover 76% 34%
Ht range (m) 2.0 - 3.0 0.03 - 0.1
Av ht (m) 2.5 0.05

Family Genus Species Status Stratum Height (m) Cover (%) Photo Count
Fabaceae Acacia rostellifera Middle 2.0 - 3.0 50%
Proteaceae Grevillea argryophylla Middle 2.1 5%
Malvaceae Alyogyne huegelii Middle 2-2.1 5%
Goodiaceae Scaevola crassifolia Middle 1.7 5%
Asteraceae Olearia sp. Kennedy range Middle 1.7 10%
Poaceae Ehrharta longiflora * Groundcover 0.05-0.1 30%
Asteraceae ?Leontodon rhagadioloides * Groundcover 0.05 1%
Chenopodiaceae Rhagodia sp. insufficient Middle 1.3 1%
Fabaceae Medicago polymorpha * Groundcover 0.03 1%
Asteraceae Rhodanthe chlorocephala subsp. rosea Groundcover 0.04 1%
Montiaceae Calandrinia remota Groundcover 0.03 1%

Revegetation stage:

Easting: Easting:                    Northing:

Easting: Easting:          Northing:
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1. Purpose and Scope 

Dust can be generated through activities undertaken by GMA Garnet Pty Ltd (GMA). Dust Management 
provides guidance to successfully manage dust to ensure the impact on the environment and communities in 
which we operate is minimised. 

This procedure details management measures to: 

 Minimise the emission of dust associated with the operations 

 Prevent negative impacts on sensitive receptors (the surrounding environment and local communities) 

 Comply with relevant environmental legal and other requirements. 

This procedure applies to all personnel employed by GMA and Sites. 

2. Roles and Responsibilities 

 

Role Responsibilities  

General Manager 
 Accountable for ensuring adequate resources are available for the 

implementation and management of this procedure 

Mine Manager/Production 
Manager 

 Managing the implementation of this procedure for their Site 

Supervisors/Superintendent  
 Manage the implementation of the requirement of this procedure 

with their teams and areas of responsibility 

Environmental Coordinator 

 Providing advice and assistance to the Division with the implementation of 
this Procedure. 

 Undertake monitoring of the requirements within this Procedure. 

 Periodic reporting of results internally and externally as defined 
under legislative requirements. 

3. Definitions 

Term Definition 

Aspect 
Element of GMA’s activities, products or services that can interact with the 
environment. 

BoM Bureau of Meteorology 

Dust Fine soil/material particles emitted into the atmosphere from mining and other 
activities. 

Dust Exceedance 
In the absence of environmental monitoring data, this could be dust above 
standard operating, that could impact sensitive receptors and that is more than 
just a once-off occurrence. 

DWER Department of Water and Environmental Regulations 

Environment 
Living things, their physical, biological and social surroundings, and interactions 
between these. 

Environmental Impact 
Any change to the environment, whether adverse or beneficial, wholly or 
partially resulting from an organisation’s aspects. 

EPA Licence Environment Protection Act 1986 Environmental Licence to Operate 

Licenced premise A place that is prescribed under the under the Environment Protection Act 
1986. 
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Term Definition 

Risk The probability (likelihood) of harm or damage occurring from exposure to a 
hazard, and the likely consequences of that harm or damage. 

Sensitive Receptor 
Locations, such as residential buildings or other premises, communities, flora, 
fauna or habitats, where health or property or environmental values may be 
affected by emissions above background levels. 

Shall The term “Shall” means mandatory. 

4. Legal requirements 

Port Gregory Site is an Environmental Protection Act 1986 (EPA) –Licenced premise (L8561/2011/1). The 
Licence Premises includes Lynton (M70/204, M70/259, M70/968, M70/1330 and M70/1331), Hose (M70/856 
and G70/171) and Utcha (M70/926 and M70/927). 

Geraldton Site is also an EPA Licenced premise (L6145/1983/11). As a Licenced premise GMA is required to 
implement dust management measures to minimise dust and impacts to sensitive receptors. The 
management measures are outline in Section 5. 

5. Process 

5.1. Document and Communicate Dust Requirements 

The requirements of this procedure and any project specific requirements shall be communicated to 
personnel involved in dust causing activities during the site inductions, pre-start meetings and during toolbox 
meetings. The Toolbox Topic: Dust can be used to communicate these requirements. 

5.2. Plan Activities 

Activities involving the generation of dust shall be planned to minimise emissions and impacts to sensitive 
receptors: 

 Areas to be disturbed shall be identified, minimised and disturbance shall be a staged process as per 
the requirements outlined in Clearing and Ground Disturbance (HSE-172). 

 Use hardstand areas to minimise dust emissions where feasible. 

 Discuss activities that have the potential to generate high levels of dust at pre-start meetings and 
agree on reduction methods before undertaking works. 

 Monitor daily weather forecasts for temperature and wind speed and communicate the forecast 
information to persons involved in dust generating and dust suppression activities, where there is a 
risk of impacting sensitive receptors. At the Port Gregory mine site monitor the wind station. 

5.3. Minimise Dust during Operations 

During operations dust shall be minimised by: 

 Operating proactively subject to weather forecasting over a 24 hour period (refer to Appendix A.2.12). 

 Monitoring Port Gregory wind station (refer to Appendix A.2.12). 

 Maintaining roads throughout the Site including watering the roads to maintain moisture on the 
surface of roads/haul routes 

 Use of water trucks and/or water cannons to dampen areas identified as being potentially dust 
generating (sandy soils, soil stockpiles, unsealed access roads etc.). The frequency of dampening shall 
be determined based on weather conditions and dust emissions (refer to Appendix A.2.12). 

 Restricting all vehicles to dedicated roads and tracks 
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 Depending on the situation reduce speed limits to minimise dust generation. 

 Introducing dust suppression additives where required and practicable 

 Maintaining dust suppression systems on conveyor belts. 

 Operating dust suppression sprinkler system at Geraldton as per SOP-40. 

 Covering vehicles transporting soils off-site to minimise dust generation during transport. 

 Implementing regular inspections and preventative maintenance strategies for dust control 
equipment. 

 Maintaining adequate spares at the Site for critical items of control equipment, such as water pumps 
for dust suppression sprays, spray heads etc. 

 Undertaking staged vegetation clearing to minimise open areas 

 Undertaking vegetation rehabilitation as soon as practicable to reduce open areas 

 Scheduling topsoil stripping to avoid periods of high winds from unfavourable directions relative to 
sensitive receptors (including George Grey Drive and Utcha Well Nature Reserve). 

 Cease/suspending topsoil stripping operations during high wind conditions where there is a risk of 
dust affecting sensitive receptors. 

 Dust suppressant applied proactively to overburden/topsoil stockpiles. 

 Dust suppressant reapply proactively subject to visual inspection and weather forecasting. 

 Cease activity causing visible dust lift-off where dust management measures have not prevented dust 
lift-off, and there is a risk of dust affecting sensitive receptors. 

Alternative dust control measures, e.g. hydro-mulching, wind fencing, hard standing or chemical dust 
suppressants may be used and shall be investigated on a case by case basis to determine suitability before 
implementation. 

Additional dust management measures for consideration are documented within Appendix A. Additional Dust 
Control Guidance. 

5.3.1. Product Stockpile Management – Narngulu Operations  

Release of fugitive from stockpiled material shall be minimised by: 

 Operating dust suppression sprinkler system at Geraldton, as per SOP-40 

 Keeping stockpile heights to a minimum. A stockpile shall not exceed the height of the top of the 

cab of the loader (generally 3 m).  

 Scheduling of material cartage so that that stockpiling of material can be kept to a minimum  

 Shaping stockpiles with a gentle slope to reduce erosion and sedimentation in the surrounding area 

 Maintaining surrounding areas so they are kept free of material build up 

 Maintaining an even surface around stockpiles, to reduce material spillage from the loader bucket 

when in operation  

 Reducing loader bucket load volume, so that spillage does not occur. 

5.3.2. Mid-West Ports GMA Sheds 

The following dust management strategies shall be implemented: 

 All trucks loads shall be covered, carting material to the Port. 

 In the event the product shed is full, the Contractor shall seek authorisation from Mid West Ports 
Authority to load from outside the shed on commencement of ship loading. 

 Sheds that are at capacity shall have the roller doors lowered until ship loading commences. 

 Street sweeping contractor shall be engaged by the Contractor to mitigate the garnet outside the shed 
areas.  
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5.4. Undertake Monitoring 

Monitoring activities and frequencies are summarised in the table below: 

Monitoring Activity Description of Monitoring Activity Frequency Responsibility 

Report Exceedances Any evidence of dust exceedances shall be 
reported to the Supervisor / Superintendent 
to enable it to be rectified. 

Throughout 
operations 

All Personnel 

Inspection Dust produced by work areas shall be 
inspected, and if dust levels could impact 
sensitive receptors, mitigation measures 
shall be put in place to reduce impact. 

Daily Supervisor/ 
Superintendents 

Monitoring Port Gregory (only) -
Superintendent/Supervisors shall monitor 
the weather station located on the monitor 
in the lunch room. 

Daily Supervisor/ 
Superintendents 

Monitoring Monitoring of sensitive receptors Mining in 
M70/926 
between October 
and May. 

Environmental 
Coordinator 

 

5.5. Report Incident or Complaint 

If an incident occurs, or a complaint is received report, this needs to be reported in skytrust. 
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6. Training and Competency 

Role Type Requirement 

All Personnel Awareness 
Induction covering the requirements of this 
procedure. 

Supervisors/Superintendents Awareness 
Completed Appendix A “Procedure 
Acknowledgement Form”. 

7. Supporting Documents 

Document No. Document Title or Information Source 

 Environmental Toolbox Topic: Dust 

SOP-40 Dust Suppression Sprinkler System 

8. Related Documents 

Document No. Document Title or Information Source 

HSE-172 Clearing and Ground Disturbance Procedure 

9. References 

Document No. Document Title or Information Source 

 Environmental Protection Act 1986 

 
Environmental Protection National Environmental Protection (Ambient Air 
Quality) Measure 

 Environmental Protection (Unauthorised Discharges) Regulations 2004 

 
A Guideline for the Development and Implementation of a Dust Management 
Program (2008) Department of Environment and Conservation 

 The dust suppression choice (23 May 2012) Mining Australia 

 GHD (2020) GMA Garnet Dust and Noise Modelling. Air Quality Assessment. 

10. Revision 

Date Revision Created/ 
Amended By 

Amendment Approved By 
(Document Owner) 

1/12/2020 A Steven Petts 
Draft Preliminary – Issued for 
Review 

Ross Avard 

15/02/2022 B Steven Petts 
Update plan to include specific 
management of  
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 Additional Dust Control Guidance 

A.1. Factors Influencing the Levels of Dust and other Air Pollutants 

The following factors influence the risk associated with dust and other air pollutants and should be 
considered when planning and undertaking works. 

The soil type and properties of a site will have a considerable impact on the amount of dust generated. In 
general soils with a dominant particle size corresponding to gravel size or larger have less potential of 
becoming airborne than finer particles such as fine sand, silt and clay. However, soil may comprise a mixture 
of different soil particles, for example, fine contaminated dust, such as heavy metals, mixed with coarse 
particles. 

An assessment of soil particle size distribution can help to determine the potential for particles to become 
airborne. As a general guide, particle sizes of 50μm or more tend not to become airborne. 

Soil moisture content is also important. Dry or non-wetting soils are more likely to become air borne. A soil 
profile will also provide information on the different soil layers and their potential for particle lift off. 

Sites with a larger exposed area are identified as having a greater dust generating potential. 

The longer the project, the greater the dust risk as the potential for exposure increases. 

The proximity of a site to sensitive receptors has a significant influence on the dust risk potential of a site. A 
site that is located close to sensitive receptors, such as, residential housing, children’s day care, schools, 
hospitals, sports fields etc., will generally require more preventative measures compared to a site in an 
isolated remote location. 

The direction of the prevailing winds can also influence the risk potential of a site for dust and other air 
pollutants. Suppose the prevailing winds (predominant wind direction) are blowing towards sensitive 
receptors. In that case, the risk potential increases because the sensitive receptors are more likely to be 
impacted then if the winds are blowing away from the sensitive receptors. The higher the wind speed, the 
greater the potential for dust lift. Daily and seasonal variation of wind speed and direction should be 
considered, refer to Appendix A.2.12. 

The nature of works to be conducted will affect the dust levels, for example, land clearing and stockpiling may 
generate more dust than site levelling. 

The topography of the Site may influence wind behaviour at the Site, which could impact the dispersion of 
dust and other air pollutants from the Site. 

A.2. Dust Control Measures 

 Limit Cleared Areas and Maximise Vegetation 

Before the commencement of any works and during the operation, as much vegetation as possible should be 
retained, including patches and strips to minimise dust. This can be done by implementing the following: 

 Before any works commence, identify areas of vegetation cover that need to be retained. 

 Protect this vegetation by fencing or blocking off from the rest of operations 

 In other areas, maintain the original vegetation cover for as long as possible. 

 Avoid clearing the entire area at once, instead clear areas as required in stages of the operation. 

Retaining original trees, shrubs and grasses is one of the most efficient and effective ways of minimising dust 
emissions. Even low or sparse scrub can be very effective at dissipating wind velocity at the ground surface, 
where dust lift off occurs. 

The following should be considered: 

 Retain as much existing vegetation as possible 
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 If an area needs to be cleared, transplant established plants that must be disturbed to areas that need 
vegetation 

 If trees and plants must be removed and it is not possible for them to be replanted, consider chipping 
and using the material as mulch – the advantage is that reseeding of original vegetation can occur. 
Where possible, restore vegetation that is native to the area to maximise plant success and improve 
environmental conditions. 

 Timing of Development and Development Staging 

Activities with high dust-causing potential, such as topsoil stripping, should not be carried out near sensitive 
receptors during adverse wind conditions. When necessary, topsoil should be stripped in discrete sections, 
allowing buffer strips (windbreaks) between clearings. 

Dust generated by bulk earthworks being performed during the summer months, particularly with sensitive 
receptors in proximity, can adversely impact the community/environment. 

When planning the staging of developments, the impact on personnel including but not limited to the camp, 
offices, crib rooms and work areas should be taken into account in relation to the cleared areas and the 
prevailing winds. 

 Wind Barriers 

Having appropriate wind barriers can be an effective measure for the control of dust over short distances. 
Wind barriers provide a positive visual impact and offer a protection against the movement and impact of 
dust on nearby land users. Wind barriers should be considered before commencement of works and when it 
is apparent that one is required during the next phase of the operation. Consider the following options when 
placing barriers to prevent dust emissions: 

 Wind barriers are most effective when placed perpendicular to the direction of the prevailing wind but 
will have little or no effect when the wind direction is parallel. 

 When choosing wind barriers, it has been observed that solid barriers provide significant reductions in 
wind velocity for relatively short leeward distances, whereas porous barriers provide smaller 
reductions in velocity for more extended distances. 

 Wind barriers should be at least two metres high. 

Windbreaks are barriers designed to slow the speed and redirect the flow of wind. These are not widely used 
but may be useful in some locations. Effective windbreaks do not stop the wind but break its forward 
movement, to slow it down. Good windbreaks will not create excessive turbulence or wind eddies. 

Windbreak materials may include fences, berms and plants. Windbreaks are most useful when designed for 
specific wind directions. The effective zone of protection created by a windbreak is approximately 25 times its 
height, although maximum-protection wind reduction occurs in a range of five to eight times the height of 
the screen. 

 Earthmoving Management 

Earth-moving activities have the potential to generate large amounts of dust. Planning earth-moving activities 
particularly at the start of an operation can reduce dust emissions by limiting the time the area is exposed. 
Options for dust control can include the following: 

 Plan earth-moving so they are completed just prior to the time they are needed to limit the length of 
time ground is exposed 

 Observe weather conditions and do not commence or continue earth moving if conditions are 
unsuitable e.g. under conditions of strong winds. 

 Reduce off-site hauling via balanced cut and fill operations 

 Pre-water areas to be disturbed. 



Dust Management 

Mining Australia Procedure  

[Insert Document Number] Rev [Insert Revision No.] Page 9 of 12 Uncontrolled when printed 
GMA Garnet  See Skytrust for current document 

 

 Management of Material Stockpiles 

Material stockpiles can generate large amounts of dust. Fine materials stored in stockpiles can be subject to 
dust pick-up. Materials being loaded onto conveyor belts or into trucks, rail cars or marine vessels are also 
potential sources of dust emissions. Dust emissions from material stockpiles can be minimised using the 
following processes: 

 Locate stockpiles in sheltered areas where possible. Alternatively, stockpiles may be covered. 

 Where stockpiles are located in open areas, limit the height and slope of the stockpiles to reduce wind 
pick up, orient stockpiles lengthwise into the wind so they offer the minimum cross-sectional area to 
prevailing winds, install wind barriers on three sides of the stockpile. 

 Limit activity to the downwind side of the stockpile 

 Limit drop heights from loading facilities and use closed conveyors where possible. Transfer points 
should also be minimised. Sprinkler systems could also be used on conveyor systems. Alternatively, 
dust collection systems, such as, cartridge or baghouse systems could be used instead of sprinklers, 
where moisture is of concern, for example, with mineral concentrates. 

 Watering Road 

Moisture in the surface of dirt roads causes particles to stick together. The moisture content of dirt roads can 
be increased by watering the road surface. Depending on weather conditions, a single watering may be 
effective for hours. When water is applied alone, it provides a short-term reduction in dust. Regular, light 
watering is better than less frequent, heavy watering. 

Watering assists with reducing dust lift off from roads and other traffic areas and during earthworks, to 
controlling dust during movement of materials such as loading/offloading and transportation of materials. 

Watering is a very effective short-term measure; however, its efficiency decreases as wind velocity and 
evaporation rate increase. Dust emissions can be minimised using the following watering processes: 

 The surface should be dampened to prevent dust from becoming airborne but should not be wet to 
the extent of producing run-off. Alternatively, wetting agents could be used, particularly for non-
wetting soils. 

 Watering is more effective when undertaken prior to strong breezes 

 Use watering sprays on materials to be loaded and during loading. 

The use of scheme water should be discouraged, and alternative supplies used whenever possible. However, 
care must be taken to ensure that the quality of water will not have adverse environmental impacts. 

Real time automated response systems to turn on water cannon systems in response to dust levels or high 
wind speeds can be used. These can help save water by only turning on water cannons during the required 
conditions and help to reduce the possibility of operator error. 

 Reducing the Traffic and Speed 

Vehicles travelling on unpaved roads stir up dust, reducing the number of vehicles or number of vehicle 
movements can reduce dust. Traffic can be reduced by restricting vehicle weight or type, ensuring vehicles 
are utilised with maximum passengers (as opposed to one car per person), or by limiting motor vehicle access 
to dirt roads. 

Fast moving vehicles stir up dust. Studies show that particulate matter 10 micrometres or less in diameter 
(PM10) goes up with vehicle speed. Reducing speed from 65 kilometres per hour (km/h) to 30 km/h reduces 
dust emissions by 65%. Speed limit signs and enforcement can reduce speeds. Drainage channels across 
roads and speed bumps can reduce speeds. Speed bumps and drainage will only reduce dust on roadways, 
not the surrounds. 



Dust Management 

Mining Australia Procedure  

[Insert Document Number] Rev [Insert Revision No.] Page 10 of 12 Uncontrolled when printed 
GMA Garnet  See Skytrust for current document 

 

 Improving Road Design 

Good road drainage can reduce dust. If a road surface has poor drainage, puddles will form. Water floats the 
fine particles. With traffic, water and wind spreads the fines as mud or dust. Standing water next to a road 
may saturate the roadbed, resulting in potholes. When the fines are washed away, or blown away, the larger 
particles are left unanchored. These larger particles are pushed to the side of the road, resulting in a need for 
expensive road resurfacing. If a road is treated with a dust suppressant, the performance of the suppressant 
depends on the road shedding water and having a smooth driving surface. 

 Hydromulch 

Hydromulch is a very effective measure for preventing dust lift-off from areas where bulk earthworks have 
been completed and little or no further vehicular or traffic is likely. It is a versatile tool, as the constituents of 
spray mulch can be varied to suit the requirements of the user and the project. The following processes for 
hydromulch can be utilised to reduce dust emissions: 

 Vehicular and pedestrian access to treated areas should be restricted to prevent disturbance to the 
hydromulch layer 

 Wind barriers placed in isolated locations or where long-term effectiveness is required to control 
access and achieve maximum benefit 

 For short-term stabilisation, hydromulch without grass seed should be sufficient stabilisation. 

 For longer-term stabilisation, hydromulch with grass seed and fertiliser should be included in the 
spray. Organic stabiliser can also be added to the mix to provide a more stable base for the 
germination of seeds. 

Recommended application rates for hydromulch should be sought from suppliers to ensure that application 
rates and the constituents of the mulch are appropriate to the task.  

 Chemical Stabilisation 

Chemical stabilisers provide immediate coverage and protection; they are effective in areas that receive little 
traffic or disturbance. They provide a longer-term solution compared to watering, although it may be 
necessary for the chemical ingredients to be evaluated about their environmental effects. 

Chemical stabilisers work by binding the soil particles together to create an artificial crust on the soil surface 
that is less prone to disturbance by wind. The following options should be considered when using chemical 
stabilisers to reduce dust emissions: 

 Physical barriers or other methods of preventing traffic access should be used to protect stabilised 
areas 

 The manufacturer’s instructions should be followed to optimise performance. 

These chemicals fall into several groups, such as petroleum-based, organic nonpetroleum, electrochemical 
stabilisers, and synthetic polymers. 

 Covering or Sealing Unpaved Surfaces 

Applying gravel to a dirt road surface can reduce dust. Gravel provides a hard surface protecting soils from 
vehicle wheels. Gravel does not reduce the strength of air currents caused by vehicles themselves, so traffic 
can still blow loose soil particles into the air. Without a good road base of crushed aggregate, traffic will push 
surface gravel down into the ground, especially when the road is wet. If the road surface does not have 
enough fine material to cement the surface gravel in place, traffic will push the gravel away from the driving 
lanes. 

To be effective over a long period of time, new gravel must be anchored to the road surface. This is done 
through incorporating gravel with aggregate mixes or soil adhesives. If gravel is lost by being pressed into 
soils beneath the road, then the use of geotextile fabrics may be necessary. These fabrics are constructed of 
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polymer threads with very high tensile strength and are available in designs that either form water barriers or 
allow water, but not fine soil, to migrate through. 

Paving or bituminising is the most effective (and most expensive) method to control dust from unpaved 
roads. Asphalt and Portland concrete provide durable and effective surfaces that prevent the breakdown of 
soil surfaces. Paved roads may still accumulate dust as vehicles enter from unpaved roads. 

 Wind monitoring 

Port Gregory Mine Site 

Dust modelling undertaken by GHD (2020) shows the Port Gregory Mine Site is prone to dust lift-off when 
wind speeds exceed 5.5 m/s (30 to 39 km/hr). Under these conditions, wind erosion will be a high risk for 
dust emissions (GHD 2020). Wind directions that arcs between 45 and 180 degrees are likely to impact 
sensitive receptors. The display on the monitor located within the lunch room will flash red when the wind 
speeds exceed 5.5 m/s and wind direction arcs between 45 and 180 degrees. 

 

 

Figure 1 Geraldton Windrose 

 

Geraldton Site 

The dust lift-off threshold applicable to the Geraldton Site, are wind speeds greater than 5 to 6 m/s (30 to 39 
km/hr). Under these conditions dust is likely to lead to dust breaching the licenced premises boundary.  
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 Procedure Acknowledgement Form 

This form shall be completed by personnel who have a responsibility identified in Section 2 Roles and 
Responsibilities, of this procedure. 

I confirm that I have read and am aware of the requirements within this procedure: 

 

PROJECT / FUNCTIONAL AREA   

PROJECT No  

 

Name  

Signature  

Date  

 

Return completed form to the Training Department for record keeping. 


	Figure 1 - NVCP Application Location.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 1
	Page 1
	Page 2
	Page 3
	Page 5
	Page 5
	Page 6

	Figure 2 - NVCP Application Topography.pdf
	Page 1
	Page 2
	Page 3
	Page 5
	Page 5
	Page 6

	Figure 3 - NVCP Application Vegetation Types.pdf
	Page 1
	Page 2
	Page 3
	Page 5
	Page 5
	Page 6

	Figure 4 - NVCP Application Vegetation Conditions.pdf
	Page 1
	Page 2
	Page 3
	Page 5
	Page 5
	Page 6

	Figure 5 - NVCP Application Fauna Habitats.pdf
	Page 1
	Page 2
	Page 3
	Page 5
	Page 5
	Page 6
	Page 1
	Page 2
	Page 3
	Page 5
	Page 5
	Page 6

	Figure 6 - NVCP Application Rehabilitation Efforts.pdf
	Figure 6 - NVCP Application Rehabilitation Efforts page 2.pdf
	Page 2


	Rehabilitation Management Plan Revision 1.pdf
	Figure 2 - Closure Domains.pdf
	Page 2
	Page 3
	Page 4
	Page 1

	Figure-4_Vegetation-Types.pdf
	Untitled

	Figure 3 - PMLU.pdf
	Page 1

	Figure 1 - Tenement Layout.pdf
	Page 1



