


























b) Flora

A total of 71 species were found on the site, however as the site was visited in Late
October, it is likely that early flowering species, particularly orchids would not have been

recorded.

None of the species found were DRF or priority species. Whereas nearly 300 species are
recorded in the surrounding area in DEC's NatureMap, this area can be considered to
have generally lower diversity than surrounding areas.
Only three of the species found were weeds, and they were present only in low numbers
near Goods Road.. The site is relatively weed free. None of the species found were

outside their known range.
Species

Acacia alata

Acacia extensa

Acacia heugelii

Acacia nervosa

Acacis pulchella
Anigosanthos manglesii
Anigosanthus humilis
*Arctatheca calendula
Austrastipa semibarbata
Astrolama pallidum
Banksia armata

Banksia grandis

Banksia sessilis

Bossiaea eriocarpa
Bossiaea arnata

Calytrix variabilis
Conospermum acerosum
Canospermum stoechadis
Canostephium pendulum
Conostylis aculeata subs bromelioides
Conostylis juncea
Conostylis setigera
Conostylis villasa
Dampiera alata

Dampiera linearis
Dasypogon bromelifolius
Daviesia decurrens
Desmacladus flexuosus
Eucalyptus accedens
Eucalyptus marginata
Eucalyptus wandoo
*Galdiolus caryophyllaceus
Gompholobium tomentosum
Grevillea bipinnatifida

Family
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Haemodoraceae
Haemodoraceae
Asteraceae
Poaceae
Ericaceae
Proteacea
Proteacea
Proteacea
Fabaceae
Fabaceae
Myrtaceae
Proteacea
Proteacea
Ericaceae
Haemodoraceae
Haemodoraceae
Haemodoraceae
Haemodoraceae
Goodeniaceae
Goodeniaceae
Dasypogonaceae
Fabaceae
Restionaceae
Myrtaceae
Myrtaceae
Myrtaceae
Iridaceae
Fabaceae
Proteacea

Occurrence

VC
VC

VC
vC

VC

VC

VC

vC



Haemadorum discolour
Hakea erinaceo

Hakea incrassata
Hokea undulata
Hardenbergia comptoniona
Hemiandra pungens
Hibbertia huegellii
Hibbertia hypericaides
Hibbertia lasiopus
Hovea chorizemifolia
Hoveao trispermao
Kennedia prastrota
Laxmannia grondiflara
Leschenaultia biloba
Leucopogon propinquus
Mesomelaena tetrogona
Neurachne olopecuraidea
Patersonia juncea
Patersania occidentalis
Petraphile striata
Ptilatus manglesii
Ptilatus palystachyus
Scaevala platyphylia
Schaltzia invalucrata
Sphaeralobium medium
Stirlingia latiflora
Stylidium amaenum
Stylidium brunonianum
Stylidium ciliatum
Stylidium diuraides
Synephea petiolaris
Thysanatis thyrsoideus
*Ursinia aanthemoides
Viminaria juncea
Xanthorrhaea gracilis
Xanthorrhaea pressii

Haemodoraceae
Proteacea
Proteacea
Proteacea
Fabaceae
Lamiaceae
Delleniaceae
Delleniaceae
Delleniaceae
Fabaceae
Fabaceae
Fabaceae
Asparagaceae
Goodeniaceae
Ericaceae
Cyperaceae
Poaceae
Iridaceae
Iridaceae
Proteacea
Amaranthaceae
Amaranthaceae
Goodeniaceae
Myrtaceae
Fabaceae
Proteaceae
Stylidiaceae
Stylidiaceae
Stylidiaceae
Stylidiaceae
Proteaceae
Asparagaceae
Asteraceae
Fabaceae
Xanthorrhoeaceae
Xanthorrhoeaceae

vC

vC

VC

VvC

VvC

vC

C
C

Table 2: List of plant species found. in the Occurrence column, VC means very common and € means

common. Otherwise the occurrence was scattered.

c) Fauna

To determine vertebrate fauna assemhlages present or likely to be present on the Goods
Rd Site, and the impact of proposed developments on this fauna, a desktop study was
conducted and followed hy a reconnaissance survey. The desktop study comprised
studying Nearmap satellite imaging of the site and the surrounding areas to analyse
habitat, and a search of the DEC NatureMap database for species observed within ten
kilometres of the site. The reconnaissance survey was a late morning site visit conducted















Conclusions on Conservation Significance:

The Jarrah Forest area of the IBRA is one of the largest reserved areas of uncleared land
in the south west of WA, due to very large state forest reserves. This site is at the
northern end of the Jarrah forest and near cleared farmland.

Relative to other parts, species richness is relatively low, probably because firstly it is
towards the lower rainfall area of the Jarrah Forest, and it is an area of deep sands which
do not retain moisture or nutrients. No declared rare or priority flora were found. The
lack of dense understorey means that fauna habitat is low. The study found no
permanent water sources for fauna.

The site is relatively undisturbed, and has few weeds. The major disturbance is feral pigs
and rabbits.

We conclude that the site does not have any substantial conservation significance which

would prevent sand mining. Rehabilitation of the area after sand mining would result in
virtually no environmental impact from such a mining operation.

Peter Keating B.Sc{(Hons) Ph.D

Senior Consultant









The major threat to Carnaby’s Black Cockatoo is habitat fragmentation. Because they
breed and feed in different habitats, there needs to be proximity of Wandoo woodland
and Kwongan Scrub, as occured in the grain belts which have now been largely cleared.

The Red Tailed Black Cockatoo Cqalyptorhynchus banksii naso is not as endangered as
Carnaby’s Black Cockatoo, but is still listed an Vulnerable under federal and state acts.

It breeds is hollows of mature mostly Marri, but also Jarrah, Wandoo and Karris trees,
usually in quite dense closed forests. It feeds over a wide range on marri, jarrah,
blackbutt, Karri and Sheoak seed.

Conclusion- Cockatoos

There is a possibility that cockatoos are occasional visitors to the site. The vegetation
complex present does not contain many of their preferred feed plants, and those
present are in small numbers, There are no breeding areas for them (jarrah trees are too
small, sparse and immature for red-tailed breeding). Accordingly, the clearing of the site
for sand mining is not expected to have any impact on endangered or vulnerable
cockatoos.

Peter Keating B.Sc{Hons) Ph.D.
Principal consultant,
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1.0

1.2

Introduction

ML 70/836 lies in State Forest at The Lakes approximately 8 km from Great Eastern Highway,
along Flynn and Good Roads.

As part of the rehabilitation plan the existing rehabilitation was assessed for compliance and
new standards developed. Field work was conducted on 6 April 1998 and in subsequent years.

The latest revegetation was again assessed on 7 July 20186.

Study Methods - Purpose

In 1998 — 2012 the vegetation ahead of mining was assessed for species richness and diversity
and a 100 m? permanent plot marked out. The spacing of the trees and vegetation cover were
also assessed.

The pre-mined vegetation was assessed in spring 1998 to provide baseline vegetation data.
Additional studies were completed in most subsequent years until 2012, during annual
assessments of the revegetation, with reviews of the adjoining vegetation.

The existing areas of rehabilitation were assessed for species density and richness and three

permanent plots of 2 x 100 m< and 1 x 50 m2 marked out. The most successful species were
noted on the basis of growth rates.

in November 2012 BioScience completed a Vegetation, Flora and Fauna Report combined with
a Dieback and Cockatoo Study of the area to the east of the active pit, including M70/1113 and
M70/1113.

This updated study assess the rehabilitation at July 2016 to determine whether the completion
criteria are being met and sustained.

The 2016 study used 10m? piots, similar to the original plots. These are not permanently
marked in the field and are shown on the attached aerial photograph. In most areas of
revegetation the plots were selected as representative, the lowest and highest q2uality
revegetation, to present a most representative picture of the rehabilitation, rather than
ramdomised sample plots which can be subject to sample bias.

All sepcies noted were recorded, the species ricjness and plant density determined.
The number of tree species was determined by 20 metre long transects counting the trees to

2.5 metres either side of the line to provide a tree density in 50m”. This was then multiplied to
provide a density per hectare.
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2.0

21

2.2

2.3

Existing Environment
Geology, Hydrology and Soils

The original land surface consists of a series of alluvial terraces formed during Tertiary times,
prior to widespread lateritisation. The terraces are composed of coarse quartz sands with basal
sandy clays and recent surface clay sands around the edges. The terraces were either
deposited as alluvium in a broad perhaps braided river system or a deltaic type deposit. In
either case it would appear that the sediments have filled a small dammed valley. The origin of
the sediments is from weathered basement granite rock with the composition changes being
related to altered climatic regimes.

The initial soils of the site are quartz sands with small but variable amounts of duricrust on the
surface. The sand is very porous, but frequently coated with yellow or red iron oxides which are
highly phosphate absorbing.

They are well drained with no surface water runoff and low levels of water retention through
summer. The pre-mining water table was perhaps 15 - 20 metres below the surface.
Therefore the vegetation is sparser than in other areas. The basal beds are enriched in clay,
thus at the end of sand excavation the final floor is two metres above the water table with sandy
soils containing significant proportions of clay.

Pre-Excavation Vegetation

In order to provide a completion criteria a sample plot ahead of excavation was located on sand

which has minor laterite rock associated with it (species richness 23 /50mZ2, density 5.52 /m<).
On the other hand the permanent plot adjacent to the pit is located on sand with significant
laterite and has a similar species richness and density (species richness 19 /50m2, density 4.77
/m2).

Tree density is low and was measured ahead of excavation in 5 randomly selected 20m x 20m
plots. The only trees present were Jarrah Eucalypfus marginata although isolated Banksia
grandis did occur in the general area. Other species of trees occurred closer to the stream line
and in more clay rich soils that are outside the proposed area of excavation. These include
Eucalyptus patens, E. wandoo and E accedens. In addition Eucalyptus rudis occurs on stream
lines in the area.

Trees > 5 metres high (all regrowth) 0.65 stems /50m?
Tree species < 5 metres tall (all suckers) 0.28 stems /50m<

This equates to 186 trees, suckers and regrowth stems per hectare. However it should be
noted that this overstates the number of trees per hectare because each sucker from a large
rootstock was counted separately. A more appropriate figure is likely to be about 150
stems/hectare.

Rare Vegetation Species

No Rare or Endangered species were noted during the field surveys.
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Table 1 Species recorded - 6 April 1998
Natural Vegetation Communities Pre-Mining
Note Species labelled (#) are yet to be confirmed
X Indicates the presence of the species in the rehabilitation
0.2 Indicates the number of stems/mZ in half the permanent plot or 150m2.

Jarrah Woodland
(ahead of mining)

Jarrah Woodland
{permanent plot
adjacent to
excavation)

Present mainly at
lower elevations
near stream

Acacia alata X

Acacia extensa X

Acacia huegelii 0.04 0.02

Acacia nervosa X
Acacia pulchella X X

Acacia stenoptera 0.16

Allocasuarina huegeliana X
Allocasuarina humulis X X

Anigozanthos manglesii 0.02 0.12

Anigozanthos humilis X X

Astroloma pallidum X X

Baeckea camphorosmae 0.10 X

Banksia grandis X

Bossiaea eriocarpa 0.44 0.72

Bossiaea ornata 0.16 X

Conostephium pendulum X X

Conostylis juncea X 0.04

Conostylis setigera 0.08 0.46

Damperia alata X X

Damperia linearis 0.18 0.28

Dasypogon bromeliifolius X X

Daviesia decurrens 0.28 0.46

Daviesia triflora? X

Dryandra armata X
Dryandra bipinnatifida X X

Dryandra lindleyiana 0.78 0.3

Dryandra sessilis X X X
Dryandra squarrosa/(carduacea) | X

Eucalyptus accedens X

Eucalyptus calophylla X X

Eucalyptus marginata 0.02 X

Eucalyptus patens X
Eucalyptus wandoo X X

Gompholobium tomentoseum 0.02 1.0

Grevillea bipinnatifida 0.02 X

Haemodorum discolor 0.02 X

Hakea erinacea X

Hakea incrassata X

Hakea lissocarpha X

Hakea prostrata X X
Hakea ruscifolia X X
Hakea stenoptera X
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Hakea undulata X
Hemijandra pungens X 0.02
Hibbertia huegellii 0.60 0.28
Hibbertia hypericoides 0.20 0.14
Hibbertia lasiopus X 0.06
Hovea chorizemifolia X X
Hovea elliptica X 0.02
Hovea trisperma 0.02 X
L. axmannia sp 0.04 0.10
Lepidosperma angustatum X X
Leptospermum erubescens X
Leschenaultia biloba 0.26 X
.eucopogon propinquus 0.02 X
Mesolaena tetragona X X
Mirbelia dilatata X
Nemica capitata X X
Neurachne alopecuroides 0.04 X
Patersonia juncea 0.06 X
Persoonia longifolia X 0.04
Petrophile stricta X 0.14 X
Ptilotus polystachyus X X
Scaevola platyphylla? X 0.10
Scholtzia involucrata X X
Sphaerolobium medium X
Stephelia tenuiflora X X
Stipa semibarbata X X
Stirlingia latifolia 1.96 0.74
Synaphea petiolaris? X X
Viminaria juncea X
Xanthorrhoea preissii X X
Perennial Species Richness 23 /50m2 19 /50m?2
Perennial Plant Density 5.52 Im2 4.77 Im2
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3.0

Previous Rehabilitation

In general the areas at lower elevations containing a proportion of clay have been successfully
rehabilitated, whereas those areas located on sloping sandy banks or where the proportion of
clay is significant have been less successful. Part of this has been due to selection of
inappropriate species and inadequate ground preparation.

Other vital factors were the un-availability of topsoil with its enclosed indigenous seed supply,
and the final soils being different from the pre-mined soils which will require some modification
to the species composition to be used in rehabilitation.

The current pit has been rehabilitated by a variety of means including direct transference of top
soil, seeding and tube planting. This rehabilitation has been successful but will require
monitoring to ensure the methods used are capable of producing a self sustaining vegetation
cover of local species.

There are numerous examples of older plants reseeding which lift the latest plant density
measurements to high levels and illustrate that the revegetaiotn is sustainable in the longer
term.

Three permanent plots were established in 1998 in the western part of M70/836, in the various
rehabilitation areas to assess the success of additional seeding and long term survival rates of
rehabilitation to determine the most suitable technigues to be used. Parts of tehse have been
impacted by changes to road works and safety bunding.

From the 1998 to 2012 studies it can be seen that the most recent rehabilitation using top soil is
substantially better than previous rehabilitation and will meet all establishment criteria. On the
other hand, although some areas fechnically meet the completion criteria, visual appraisal
shows that ground covers and shrub species are restricted and that growth rates are currently
unacceptable. These areas have been over seeded in 1998 using the seeding rates and
species recommended later.

Rehabilitation completed in the current pit uses direct transference of topsoil and thus is of a
higher standard.

Plant density species richness and the tree density continues to meet the completion criteria.

50 species were observed in the latest rehabilitation with a total of 96 species observed in the
rehabilitation generally. The species richness is achieved from the good topsoil management.

The older areas of rehabilition are sutainable and by meeting the completion criteria even after
10 years of excavation have demonstrated that re-seeding and recruitment is occurring. Many
species are seeding and new plants germinating. The rates of seeding will ensure sustainability
even if the revegetation was burnt.

There is no evidence of dieback in the rehabilitation.

The only weed specdies observed is Gladiofus sp which is naturalised in the South West of
Western Australia and appears to be originating from the topsoil. It has a bulb and is a small
weed that does nto significnalty impact on native vegetation and is present in probably all of the
Banksia Woodlands in the wetter areas of the South West. Little can be done to control this
species without significantly damaging the rehabilitation.

Fertiliser is not required and has not been used in recent years because it tends to encourage
any weed species.

Similalry the need to assess nitrogenous species is not now required becaue the plants are
germinating and developing well.
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it is still relevant to add additional Proteaceae Shrubs and Eucalypt trees as these continue not

to germinate as readily from the topsoil.

Table 2 Success of previous rehabilitation 1998 - 2012
Note X Indicates the presence of the species in the rehabilitation

0.2 Indicates the number of stems/m2 in the sample plot

* Indicates origin from topsoil

# No trees captured in sample grid, or total captured excessive
SPECIES DENSITY IN AREA | AREA | AREA | AREA | AREAO | CURRENT
PREVIOUS A c D J PIT AREAS
REHABILITATION LMN
Acacia alata X X X
Acacia drummondi 0.08
Acacia latericola X X
Acacia longifolia X X
Acacia nervosa X X X 0.02
Acacia pulchella 1.26 0.30
Acacia rostellifera X X X
Acacia saligna X X X 0.06 X
Acacia stenoptera X
Allocasuarina humulis 0.40 X X X 0.1 0.06
Anigozanthos manglesii X X X 0.10*
Astroloma pallidum X X X
Baeckea camphorosmae X X X X X
Banksia grandis 0.05 X X
Bossiaea eriocarpa X X 0.05 0.26 X X*
Bossiaea ornata X X 0.35 X X
Callitris preissii X X
Callistemon phoeniceus 0.05 X X X X
Calothamnus quadrifidus X 0.05 0.05 0.26 X
Casuarina obesa 0.08
Conostylis setigera X X X X X 0.06*
Damperia linearis 0.10
Daviesia decurrens 0.20 X*
Dryandra sessilis X X X
Dryandra X X
squarrosa/carduacea)
Eucalyptus accedens X 0.70 X 0.04 0.2
Eucalyptus calophylla 0.05 X X 0.14 0.2 0.08
Eucalyptus camaldulensis X X
Eucalyptus maculata X X X X X X
Eucalyptus marginata 0.05 0.15 X 0.02
Eucalyptus rudis X X X
Eucalyptus wandoo X X X 0.06 1.1
Gompholobium tomentoseum | 0.05 X X 0.04 X 0.04*
Haemodorum discolor X X 0.15 X*
Hakea incrassata 0.1
Hakea prostrata X X X X
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Hardenbergia comptoniana X X

Hemiandra pungens 0.05 X 0.20 0.34*

Hibbertia huegellii 0.05 0.05 0.30 X X 0.02*

Hibbertia hypericoides X 0.05 0.05 X*

Hibbertia lasiopus 0.02*

Hovea elliptica X 0.05 X 0.04*

Hovea trisperma X X X

Hypocalymma angustifolium X X

Juncus palidus X X

Kennedia coccinea X X 0.05 X

Kennedia prostrata 0.20 0.1 0.04

Kunzea ericifolia 0.05 X X X X 1.82

Lepidosperma angustatum 0.05 X 0.10 0.06*

Leptospermum erubescens X X X X X

Leschenaultia biloba X X X

Leucopogon propinquus X X X

Loxocarya sp X X X

Melaleuca preissiana 0.08 X

Melaleuca scabra 0.05 X X 0.02

Mesolaena tetragona 0.02*

Mirbelia dilatata X X X

Neurachne alopecuroides 0.02*

Patersonia juncea X X

Ptilotus polystachyus X X X

Scaevola platyphylla? X X 0.10 0.02*

Stipa semibarbata 0.02*

Stirlingia latifolia 0.25 X 0.15 X X 0.04*

Stylidium sp 0.04*

Synaphea petiolaris? X X 0.35 X X 0.08*

Thysanotus sp 0.15 X X

Tricoryne elatior X 0.05 X

Viminaria juncea 0.08 0.2

Perennial Species Richness 16 10 20 15 10 27

species 120m2 | /20m2 | /20m2 | /20m2 | /50m2 /50m?2

Perennial Plant Density 1.35 1.25 2.95 2.88 25 5.28
/m? /m2 | /m? /m? /m? /m?

Shrubs /m2 0.65 1.0 05/m2 | 1.92 0.7 1.92
/m2 /m2 /m?2 m2 /m2

Trees per hectare 1500 8500 O# 4000 15000 # | 1000
/ha # /ha /ha /ha
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Table 3 Success of previous rehabilitation 7 July 2016
Note X Indicates the presence of the species in the rehabilitation
A total of 50 species were identified in the rehabilitation examined on 7 July 2016.
Only one weed species was noted, Gladiolus, a common weed in Banksia Woodlands on sandy
soils through the coastal south west of Western Australia. Gladiolus is difficult to ero=abdicate

as it is naturalised and survives via bulbs. Any eradication normall damages the surrounding or
adjoining plants.

SPECIES DENSITY IN AA AB AC AD AE
PREVIOUS
REHABILITATION

Acacia alata
Acacia drummondi
Acacia huegelii X
Acacia latericola
Acacia longifolia
Acacia microbotrya X
Acacia nervosa X X
Acacia pulchella
Acacia rostellifera
Acacia saligna
Acacia stenoptera
Alexgeorgea nitens? X X X X
Allocasuarina huegeliana X X
Allocasuarina humulis
Anigozanthos manglesii
Astroloma pallidum
Austrostipa compressa
Baeckea camphorosmae X X X X
Banksia grandis
Bossiaea eriocarpa X
Bossiaea ornata X X
Callitris preissii
Callistemon phoeniceus
Calothamnus quadrifidus
Casuarina obesa
Conostylis setigera
Damperia linearis
Daviesia decurrens
Desmocladus fasciculatus
Desmmocladus flexuosus X X
Drosera sp
Dryandra lindleyana X X
Dryandra sessilis
Dryandra
squarrosa/carduacea)
Eucalyptus accedens X X X X
Eucalyptus calophylla X X X
Eucalyptus camaldulensis
Eucalyotus forestiana
Eucalyptus maculata

XXX

>

XXX

KX XX
X
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Eucalyptus marginata

Eucalyptus rudis

Eucalyptus wandoo

Gompholobium marginatum

Gompholobium tomentoseum

Grevillea synaphea

Haemodorum discolor

Hakea incrassata

Hakea prostrata

Hakea ruscifolia

Hardenbergia comptoniana

Hemiandra pungens

Hibbertia huegellii

Hibbertia hypericoides

Hibbertia lasiopus

Hovea chiorizemofolia

Hovea elliptica

Hovea trisperma

Hypocalymma angustifolium

Hypolaena exsulca

Juncus palidus

Kennedia coccinea

Kennedia prostrata

Kunzea glabrescenns

X

Kunzea recurva

Laxmania ramosa?

Lepidosperma gracilis

Lepidosperma squamatum

Leptospermum erubescens

x KIXIXX

Leschenaultia biloba

XX XX

Leucopogon propinguus

XXX

Loxocarya sp

Lyginia barbata

Melaleuca preissiana

Melaleuca scabra

Mesomalaena pseudostygia

Mesomalaena tetragona

Mirbelia dilatata

Nemica capitata

Neurachne alopecuroides

Patersonia juncea

Patersonia pygmea

Ptilotus polystachyus

Regelia sp

Scaevola platyphyila?

>

Scholtzia involucrata

Stirlingia latifolia

Stylidium brunonianum

Stylidium luteum

Stylidium sp

Synaphea petiolaris?

X[X[XX|X

Thysanotus sp

Tricoryne elatior

Viminaria juncea

Xanthorrhoea gracilis
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| Xanthorrhoea preissii | X l

Plant density and Species Richness — 7 July 2016

Sample Area AA AB AC AD AE AF
[Age
Perennial Species Richness 13 7.3 4.3 8.7 9.5 12.56
species (average) 710m2 | 710m2 | /10m2 | /10m2 | /10m2 | /10m2
Perennial Piant Density 3.3 11.9 4.45 3.27 5.3 3.95
(average) Jm?2 /m?2 Im? Im?2 /m2 Jm2
Trees per hectare 400 <100 | 420 300 153 1000
(average) /ha /ha /ha /ha /ha /ha
Sample Area AG Al AJ AK Al AM
Age
Perennial Species Richness 21 10 8 9.5 14.3 7.5
species (average) /10m2 | /10m2 | /10m2 | /10m2 | /10m2 | /10m2
Perennial Plant Density 4.85 5.8 3.0 3.45 5.53 7.7
(average) /m?2 /m2 /m2 /m2 m2 m2
Trees per hectare 400 <100 | 420 300 153 1000
(average) /ha /ha /ha /ha /ha /ha
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4.0

Conclusions
The rehabilitation of M70/836 continues to meet the completion criteria for the key indicators.
Plant density species richness and the tree density continues to meet the completion criteria.

50 species were observed in the latest rehabilitation with a total of 96 species observed in the
rehabilitation generally.

The older areas of rehabilitation are sustainable and by meeting the completion criteria even
after 10 years of excavation have demonstrated that re-seeding and recruitment is occurring.
Many species are seeding and new plants germinating. The rates of seeding will ensure
sustainability even if the revegetation was burnt.

There is no evidence of dieback in the rehabilitation.

The only weed species observed is Gladiolus sp which is naturalised in the South West of
Western Australia and appears to be originating from the topsoil. It has a bulb and is a small
weed that does not significantly impact on native vegetation and is present in probably all of the
Banksia Woodlands in the wetter areas of the South West. Little can be done to control this
species without significantly damaging the rehabilitation.

The species richness is achieved from the good topsoil management.

Fertiliser is not required and has not been used in recent years because it tends to encourage
any weed species.

Similarly the need to assess nitrogenous species is not now required because the plants are
germinating and developing well.

It is still relevant to add additional Proteaceous Shrubs and Eucalypt trees as these continue not
to germinate as readily from the topsaoil.
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The species list if topsoil is not available

SPECIES TO BE USED IN FUTURE REHABILITATION REQUIREMENTS PER
REHABILITATION HECTARE IN ADDITION TO DIRECT TRANSFER
OF TOPSOIL

PIT FLOOR SANDY BANKS

Acacia alata #

Acacia huegelii #

Acacia nervosa #

Acacia puichella * | 50¢g 50 g
Acacia saligna 50¢g 50g
Acacia stenoptera #

Allocasuarina fraseriana 50g
Allocasuarina huegeliana 50 g

Allocasuarina humulis #

Casuarina obesa 50 g

Anigozanthos manglesii #

Anigozanthos humilis #

Astroloma pallidum #

Baeckea camphorosmae #

Banksia grandis 50 seeds 50 seeds
Bossiaea eriocarpa
Bossiaea ornata
Callitris preissii
Calothamnus guadrifidus 50 g 50 g
Conostephium pendulum
Conostylis juncea
Conostylis setigera
Damperia alata
Damperia linearis
Dasypogon bromeliifolius
Daviesia decurrens
Dryandra armata 50 seeds 50 seeds
Dryandra bipinnatifida
Dryandra lindleyiana
Dryandra sessilis 50 seeds 50 seeds
Dryandra 25 seeds 25 seeds
squarrosa/carduacea)
Eucalyptus accedens 50 g or 100 tubes 50 g or 100 tubes
Eucalyptus calophylla 50 g or 100 tubes 759 or 150 tubes
Eucalyptus marginata 759 or 150 tubes
Eucalyptus patens 50 g or 100 tubes
Eucalyptus rudis 50 g or 100 tubes
Eucalyptus wandoo 50 g or 100 tubes 50g or 100 tubes
Gompholobium tomentoseum | #
Grevillea bipinnatifida #
Haemodorum discolor #
Hakea erinacea
Hakea incrassata *
Hakea lissocarpha *
Hakea prostrata (upright) 25¢ 25¢g
Hakea ruscifolia
Hakea stenoptera
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ML 70/8386, The Lakes
Tuma Holdings Pty Ltd

Hakea undulata

Hardenbergia comptoniana

100 g

100 g

Hemiandra pungens

Hibbertia huegellii

Hibbertia hypericoides

Hibbertia lasiopus

Hovea chorizemifolia

Hovea elliptica

Hovea trisperma

3| e e 3R]tk 3%

Hypocalymma angustifolium

Kennedia coccinea

100 g

100 g

Kennedia prostrata

100 g

100 ¢g

Kunzea ericifolia

50 ¢

50g

Lepidosperma angustatum

Leptospermum erubescens

100 g

100 g

Leschenaultia biloba

Leucopogon propinguus

Loxocarya sp

Macrozamia riedlei

200g

200g

Melaleuca preissiana

50 g

Mesolaena tetragona

3

Mirbelia dilatata

50 ¢g

o0g

Nemica capitata

Patersonia juncea

Ptilotus polystachyus

Scaevola platyphylla?

Scholtzia involucrata

Sphaerolobium medium

Stirlingia latifolia

Synaphea petiolaris?

LIRS RS R SR B B B

Viminaria juncea

100 g

100 g

Xanthorrhoea preissii

50 g

50 g

Nitrogen fixing seed /ha

850 ¢

800 g

Tree seed /ha

250 g

250 g
















GOVERNMENT OF
WESTERN AUSTRALLA

CLEARING PERMIT

Granted under section 51E of the Environmental Protection Act 1986

. 6900/1

- Tuma Holdings Pty Ltd

22 April 2017 to 22 April 2027

The Permit Holder is authorised to clear native vegetation subject to the following conditions of this
Permit.

PART I - CLEARING AUTHORISED

1. Land on which clearing is to be done
Mining Lease 70/836

2. Purpose for which clearing may be done
Clearing for the purpose of sand extraction

3. Area of Clearing
The Permit Holder must not clear more than S hectares of native vegetation, All clearing must be within the
area cross-hatched yellow on attached Plan 6900/1A.

4. Period in which clearing is authorised
The Permit Holder shall not clear native vegetation unless actively mining within 6 months of the authorised
clearing being undertaken.

S. Application
This Permit allows the Permit Holder to authorise persons, including employees, contractors and agents of the
Permit Holder, to clear native vegetation for the purposes of this Permit subject to compliance with the
conditions of this Permit and approval from the Permit Holder.

PART IT - MANAGEMENT CONDITIONS

6. Avoid, minimise etc clearing
In determining the amount of native vegetation to be cleared authorised under this Permit, the Permit Holder
must have regard to the following principles, set out in order of preference:

(i) avoid the clearing of native vegetation;

(ii) minimise the amount of native vegetation to be cleared; and
(iii) reduce the impact of clearing on any environmental value.
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Dieback and weed control
When undertaking any clearing or other activity authorised under this Permit, the Permit Holder must take
the following steps to minimise the risk of the introduction and spread of weeds and dieback:
(i) clean earth-moving machinery of soil and vegetation prior to entering and leaving the area to be
cleared;
(1) shall only move soils in dry conditions;
(iii) ensure that no dieback or weed-affected soil, mulch, fill or other material is brought into the area to be
cleared; and
(iv) restrict the movement of machines and other vehicles to the limits of the areas to be cleared.

Fencing
Prior to 31 August 2019 the permit holder shall construct and maintain a fence to exclude ali classes of
livestock from the area cross-hatched red on attached Plan 6900/1B (Lot 4 on Plan 6754).

Revegetation and Rehabilitation

(a) Prior to 31 August 2019 the permit holder must, at an optimal time plant a minimum of 1000 stems per
hectare using local provenance Acacia, Eucalyptus, Melaleuca and Casuarina species within the area
cross-hatched red on attached Plan 6900/1B (Lot 4 on Plan 6754).

(b) Within 12 months of undertaking planting in accordance with Condition 9(a) of this Permit, the Permit

holder shall:

(i) engage an environmental specialist to determine the survival rate of the Acacia, Eucalyptus,
Melaleuca and Casuarina species planted in accordance with Condition 9(a); and

(ii) where in the opinion of an environmental specialist, the survival rate of the Acacia, Eucalyptus,
Melaleuca and Casuarina species determined under Condition 9(b)(i) of this Permit will not result in
a survival rate of a minimum of 850 stems per hectare, undertake additional plantings until a
minimum survival rate of 850 stems per hectare is achieved.

(c) Where additional planting of Acacia, Eucalyptus, Melaleuca and Casuarina species is undertaken in
accordance with Condition 9(b)(ii) of this Permit, the Permit Holder shall repeat Condition 9(b)(i) and
9(b)(ii) within 12 months of undertaking the additional planting of Acacia, Eucalyptus, Melaleuca and
Casuarina species.

(d) Where there is a determination by an environmental specialist that the survival rate of 850 stems per
hectare is achieved, as determined in Condition 9(b)(i) and (ii) of this permit, that determination shall be
submitted for the Director Operations, Environment, Department of Mines and Petroleum’s consideration.
If the Director Operations does not agree with the determination made under Condition 9(b)(ii), the
Director Operations may require the Permit Holder to undertake additional p/anting in accordance with
the requirements under Condition 9(b)(ii).

PART I11 - RECORD KEEPING AND REPORTING

10.

Records to be kept
The Permit Holder must maintain the following records for activities done pursuant to this Permit:

(a) In relation to the clearing of native vegetation authorised under this Permit,

(i) the location where the clearing occurred, recorded using a Global Positioning System (GPS) unit set
to Geocentric Datum Australia 1994 (GDA94), expressing the geographical coordinates in Eastings
and Northings or decimal degrees;

(ii) the date that the area was cleared;

(iii) the size of the area cleared (in hectares); and

(iv) purpose for which clearing was undertaken.

(b) In relation to the revegetation and rehabilitation of areas pursuant to Condition 9 of this Permit:

(i) the location of any areas revegetated and rehabilitated, recorded using a Global Positioning System
(GPS) unit set to Geocentric Datum Australia 1994 (GDA94), expressing the geographical
coordinates in Eastings and Northings or decimal degrees;

(ii) a description of the activities undertaken; and

(iii) the size of the area revegetated and rehabilitated (in hectares).
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11. Reporting

(a) The Permit Holder shall provide a report to the Director Operations, Environment, Department of Mines
and Petroleum by 31 July each year for the life of this permit, demonstrating adherence to all conditions of
this permit, and setting out the records required under Condition 10 of this permit in relation to clearing

carried out between 1 July and 30 June of the previous financial year.

(b) Prior to 22 April 2027, the Permit Holder must provide to the Director, Operations, Environment,
Department of Mines and Petroleum a written report of records required under Condition 10 of this
Permit where these records have not already been provided under Condition 11(a) of this Permit.

DEFINITIONS

The following meanings are given to terms used in this Permit:

CEQO means the Chief Executive Officer of the Department of Environment Regulation or an Officer with

delegated authority under Section 20 of the Environmental Protection Act 1986;

dieback means the effect of Phytophthora species on native vegetation;

dry conditions means when soils (not dust) do not freely adhere to rubber tyres, tracks, vehicle chassis or wheel

arches;

environmental specialist means a person who holds a tertiary qualification in environmental science or equivalent,
and has experience relevant to the type of environmental advice that an environmental specialist is required to

provide under this Permit, or who is approved by the CEQ as a suitable environmental specialist;

Jill means material used to increase the ground level, or fill a hollow;

local provenance means native vegetation seeds and propagating material from natural sources within 100
kilometres of the area to be planted the same Interim Biogeographic Regionalisation for Australia (IBRA)

subregion of the area to be planted;

mulch means the use of organic matter, wood chips or rocks to slow the movement of water across the soil surface

and to reduce evaporation;

optimal time means the period from April to August for undertaking planting;

plant/ing means the re-establishment of vegetation by creating favourable soil conditions and planting seedlings of

the desired species;

weed/s means any plant —

(a) that is a declared pest under section 22 of the Biosecurity and Agriculture Management Act 2007; or;
(b) published in a Department of Parks and Wildlife Regional Weed Summary, regardless of ranking; or

(c) not indigenous to the area concerned.
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Dan Machin | Acting Director Operations
Operations, Environment
30 March 2017

Officer with delegated authority under Section 20
of the Environmental Protection Act 1986
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If you have any queries regarding this decision, please do not hesitate to contact
Adam Buck, Senior Environmental Officer on (08) 9222 3563 or email
adam.buck@dmp.wa.gov.au.

Yours sincerely

Dan Machin | Acting Director Operations
Operations, Environment
30 March 2017

Officer with delegated authority under Section 20
of the Environmental Protection Act 1986
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