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1 INTRODUCTION

This Memo report has been prepared to inform the Pre-Feasibility Study for the Mardie Salt Project
(the Project). The report presents the interim findings of phase one of a two-phase detailed flora and
vegetation survey and that of the various terrestrial fauna investigations undertaken to date for the
Project.

BCI Minerals Ltd (BCI) is investigating the feasibility of developing the Project, a sodium chloride (NaCl)
salt production Project owned 100% by BCl on tenements between Dampier and Onslow in the north-
west of Western Australia.

Phoenix Environmental Sciences Pty Ltd (Phoenix 2017) undertook an environmental desktop study
and brief site reconnaissance of the four Project tenements to define the potential environmental
values present within the study area. The desktop study determined that the following was required
(Phoenix 2017):

e adetailed flora and vegetation survey

e targeted migratory shorebird survey

marine turtle survey

targeted audio recordings for the Night Parrot

e targeted echolocation recordings for the Northern Coastal Free-tailed Bat

e level 1 terrestrial fauna survey (inclusive of vertebrates and Short-range Endemic
invertebrates)

2 METHODS

2.1 FLORA AND VEGETATION
The field survey was conducted by Dr Grant Wells and Alice Watt, who also conducted the earlier
reconnaissance survey, from 14-21 March 2018.
The following survey methods were employed:
Terrestrial vegetation
e sampling within permanent vegetation quadrats located in representative vegetation
e sampling within relevés (unbound vegetation quadrats)
e targeted searches for conservation significant and weed species
e  vegetation type and condition mapping.
Tidal flats samphire vegetation

e sampling along permanent transects (of varying length) from the salt flat ‘shoreline’ to
the true terrestrial vegetation and coastal shoreline (east) to the salt flats
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e sampling within permanent vegetation quadrats in large expansive shrubland
communities on tidal flats

e  targeted searches for conservation significant species
e  vegetation type/community and condition mapping.

Prior to the commencement of the field surveys, data including satellite imagery, survey boundary,
and pre-selected vegetation survey locations was loaded onto tablets using the application GIS Pro
version 3.18 (Garafa 2016). Quadrat and transect locations were selected to ensure that an accurate
representation of the major vegetation types identified by the reconnaissance survey (Phoenix 2018)
within the study area were sampled adequately. Survey locations were also selected to ensure good
coverage of the entire survey area. Where possible, at minimum of three survey sites per vegetation
unit were selected for detailed survey.

Quadrats were positioned to avoid boundaries or transition zones between vegetation communities
and located in areas of best condition where possible. In accordance to the current guidance for flora
and vegetation surveys for environmental impact assessment (EPA 2016) quadrat dimensions were 50
m x 50 m unless a site required a more linear plot; in these cases overall quadrat area of 2,500 m? was
maintained. Quadrats were measured out with tape measures. The NW corner of the quadrat each
marked with a steel dropper and all corners of the quadrat recorded on GPS.

The following information was recorded for each quadrat:
® unique site code

e |ocation — the coordinates of the quadrat will be recorded in GDA 94 projection utilising a
Personal Data Assistant (PDA) unit or hand-held GPS

e size and shape of quadrat and quadrat marking method

e description of vegetation — a broad description utilising the structural formation and height
classes based on National Vegetation Information System (NVIS) (2003)

e habitat — a brief description of landform and habitat
e soil —a broad description of surface soil type and rocks

e disturbance history — a brief description of any observed disturbance including an estimate of
time since last fire, weed invasions, soil disturbance and animal grazing

e vegetation condition — the condition of the vegetation utilising the condition scale for the
Eremaean region (EPA 2016)

e height and foliage cover — a visual estimate of the canopy cover of each species as total
vegetation cover, cover of shrubs and trees >2 m tall, cover of shrubs <2 m, total grass cover
and total herb cover

e photograph from north-west corner diagonally across the quadrat

e comprehensive species list including weeds — the name of every species present in the
guadrat; where species are located that are unknown to survey personnel, or field
identification is not certain, a specimen will be collected and pressed for later identification.

Transect surveys conducted in the Tecticornia communities were conducted In accordance with the
current guidance (EPA 2016) the length of the transect was dependent upon the diversity of the
topography and dimension of the survey area. 3 x 3 m quadrats were evenly spaced along the transect
with the same data as for a 50 x 50 m quadrat recorded.

During the field survey GPS locations of vegetation and condition boundaries, survey site locations
and survey data and opportunistic flora specimen collections were recorded on an Apple®© digital
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tablet using Mobile Data Studio (MDS) version 8.0 (CreativityCorp 2016) and on a hand-held Garmin
Monterra GPS.

Species that were well known to the survey botanists were identified in the field, while species that
are unknown were collected and assigned a unique specimen number to facilitate tracking. Specimens
collected during the survey will be identified using local and regional flora keys and by comparison
with the named species held within Phoenix’ Herbarium or Western Australian Herbarium. Plant
taxonomists who are an authority on a plant group will be consulted, when necessary. All Tecticornia
specimens will be identified by Dr Kelly Shepherd at the state herbarium for Tecticornia species.

2.1.1 Survey timing

In accordance with the guidance (EPA 2016) the field survey was conducted six weeks following the
highest wet season rainfall, 23.8 mm January 2018 (Figure 2-1). However, it is notable that the field
survey was conducted following a period of 11 consecutive months of well below average rainfall.

Conditions over much of the survey area were particularly dry with vegetation typically in a sterile
state and with few, if any, annual species present. Some small sections of the haul road survey area
had received isolated falls with the vegetation notably greener, majority of species in flower or at fruit
set and with a substantial increase in the number of annual species recorded.

Survey conditions were identified as sub-optimal and subsequently the length of the survey was
truncated by two days to be held in reserve for the phase 2 survey.
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Figure 2-1 Weather and climatic conditions prior to and during the survey

2.1.2 Survey effort

A total of 42 detailed survey sites were conducted during the field survey comprised of eight transects
in Tecticornia communities, 29 50 x 50 m quadrats (2 in expansive Tecticornia communities) and five

Phoenix Environmental Sciences Pty Ltd 3




Memo - Mardie Salt Project preliminary flora and vegetation assessment

relevés. Simple vegetation descriptions were conducted several locations and combined with 35
vegetation descriptions recorded during the reconnaissance survey provide a further 37 points to
facilitate vegetation type and condition mapping. In all a total of 79 survey locations have been visited
over the combined field surveys (Figure 2-2).
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2.2 TERRESTRIAL FAUNA

2.2.1 Migratory shorebirds

Migratory shorebirds were identified as a key environmental factor through the desktop review and
in the reconnaissance survey. Accordingly a survey program was designed based on specifics within
the Department of Environment and Energy (DoEE) guidelines for avoiding, assessing and mitigating
impacts on migratory shorebird species (Commonwealth of Australia 2017).

Surveys were undertaken over two periods, 4-9 December 2017 and 12-16 January 2018, by Jarrad
Clark and Nick Hart. They comprised aerial and ground counts at low tide and high tide each day, for
three consecutive days each trip. Transects were flown in a north—south direction, from the eastern
edge of the salt flats, west to the coast.

A primary observer was positioned in the front of the helicopter who was calling out species names
and numbers, while a secondary observer recorded the data and made other observations as required.

2.2.2 Marine turtles

Marine turtle surveys were also undertaken over two periods, 5 December 2017 and 13 January 2018,
By Jarrad Clark, Paul Whittock and Phillipa Wilson. Surveys were aerial and land-based.

Aerial survey

A helicopter was used to identify potential nesting sites and to access the site. It was flown along the
coastal boundary of the tenement at low water (0630) to identify turtle nesting habitats for the land-
based survey. During this flight, any sightings of turtles in the water were recorded and identified
where possible. Opportunistic sightings of turtles were also recorded at high water from the helicopter
when flying around coastal creeks (going to and from site and while conducting bird surveys).

Land-based survey

Daytime track surveys were conducted of potential nesting sites identified from the aerial survey. The
start and end of the sites were marked with a GPS and the number of turtle tracks recorded. Any other
evidence of turtle activity was also recorded, including old nesting sites (craters without tracks), turtle
remains (bones), emerged nests and any sightings of turtles in the intertidal area or in the water. The
physical characteristics of the study site were also noted.

2.2.3 Bats

SongMeter2 devices were deployed at five sites across the mangrove habitat in December 2017 to
determine whether the Northern Coastal Free-tailed Bat (Ozimops cobourgianus; Department of
Biodiversity, Conservation and Attractions (DBCA) P1) was present.

An additional seven sites were complete east of the salt flats during the March level 1 survey.
Echolocations were recorded from sunset to sunrise.

2.2.4 Night Parrot

The Night Parrot (Pezoporus occidentalis; EPBC Act, EN; WC Act, CR) was previously recorded (1967,
see DBCA 2017) approximately 30 km south of the study area. Accordingly, audio recorders were
placed at 12 sites across the study area in suitable habitat from December 2017 to March 2018. BCI
field staff recovered and re-deployed the devices in January and February 2019. The last set of
recordings were recovered on 15 and 16 March 2018. Due to an expansion of the Development
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Envelope into previously unassessed suitable habitat just prior to the March 2018 survey, additional
recordings will be undertaken later in 2018.

2.2.5 Level 1 fauna survey

A level 1 fauna survey was conducted between 14-21 March 2018, by Jarrad Clark and Ryan Ellis. A
total of 70 sites were completed (Figure 2-3). Survey work comprised:

Active searches — primarily targeted diurnal reptiles, birds and mammals from direct
sightings and secondary evidence. Nocturnal searches were undertaken over two nights, at
the only permanent water body within the study area.

Search techniques included raking leaf and bark litter, overturning logs and rocks, searching
beneath the bark of trees, investigating dead trees and fallen logs, burrows, rock piles and
identifying any secondary evidence including tracks, diggings, scats, fur or sloughs (shed
skins), predation or feeding evidence, and fauna constructed structures such as Malleefowl
mounds.

Avifauna survey — a minimum of 30 minutes of avifauna census was undertaken at numerous
sites. This entailed identification from visual sightings and call recognition. Additional
avifauna observations were also recorded opportunistically while traversing the study area.

Opportunistic sampling — recording all sightings of vertebrate fauna species while working
and travelling within the study area.
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2.2.6 Survey timing

The survey timing has been entirely appropriate for the different groups being targeted:

e Migratory shorebirds were surveyed during two months of the peak summer period
e Marine turtles were surveyed during the peak nesting period
e The level 1 survey was conducted post-wet season

The audio recording for both Night Parrot and Northern Coastal Free-tailed Bat is not seasonal
constrained and was therefore also appropriate.

2.2.7 Survey effort

Considerable survey effort has been expended to date through spring 2017 and summer-autumn
2018. Survey sites are presented in Figure 2-3 and summaries of survey effort are provided below in
Table 2-1 and Table 2-2.

Table 2-1 Summary of terrestrial fauna survey effort per site type
Site type Number of sites
Audio site 23

Opportunistic fauna site (103

Total 126
Table 2-2 Summary of terrestrial fauna survey effort per survey method

Survey method Nights/Days |Hours
Audio sites — Night Parrot |257 3,084
Audio sites 15 180
Diurnal foraging 1,555
Nocturnal foraging 240
Terrestrial bird surveys 1,605
Migratory bird surveys 6 72

Total 278 6,736
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3 PRELIMINARY RESULTS

3.1 FLORA AND VEGETATION

3.1.1 Flora

The majority of the prominent trees and shrubs in the study area could be identified to species level
as they were well known to the field botanists. In contrast, many of the grasses and lower shrubs could
only be identified to genus level due to a lack of taxonomic features for more definitive identification.
At the vast majority of sites there was a lack of annual species present.

3.1.2 Significant flora

A population of Eremophila forrestii was recorded within the expanded survey area in the
Development Envelope. E. forrestii subsp. viridis (P3) was identified as potentially present in the survey
area from the desktop review but was subsequently considered unlikely to occur during the
reconnaissance survey due to lack of habitat, however the expanded survey area does contain suitable
habitat for this species. E. forrestii subsp. forrestii, a non-threatened subspecies, may also occur in the
study area in similar habitat.

A lack of reproductive features on the Eremophila forrestii plants recorded during the current survey
precludes identifying the plants to the level of subspecies and subsequently this population will
require additional survey to determine whether the plants are the Priority flora.

DBCA database records for two Priority flora (Acacia glaucocaesia P3, and Owenia acidula P3) that
occur immediately adjacent the boundary of the expanded Development Envelope study area were
visited and a foot search for the species conducted at each point and in the surrounding area. Both
are large perennial species with a conspicuous habit and should have been identifiable at the time of
the survey despite the dry conditions however, neither species could be relocated. The record for
Acacia glaucocaesia was dated as 18/08/1932. It is highly likely that location on the database is
inaccurate or potentially the plants have died out at this location. No date was provided for the
Owenia acidula record but a second record located approximately 380 m away was recorded on
05/03/1953. Again, it is likely that the location on the database is inaccurate or potentially the plants
have died out at this location.

Notably, Acacia glaucocaesia has recently been listed as non-threatened on FloraBase (DBCA 2018).

The possible population of Eremophila forrestii subsp. viridis and the change in conservation status of
Acacia glaucocaesia leaves the number of significant flora that may occur in the study area at 14 (Table
3-1).

3.1.3 Introduced flora

A total of four introduced flora have been identified for the current survey, this number may increase
following taxonomic work on current specimens and future survey work. The species recorded:

e *Aerva javanica
*Cenchrus ciliaris
*Malvastrum americanum
e *Prosopis sp.

[ ]
[ ]
*Aerva javanica was recorded at two sites in spinifex (Triodia) grasslands on a sand island on the

mudflats and a coastal dune. This species has a wide distribution within Western Australia, is prevalent
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in the Pilbara bioregion and the current study area occurs within the recorded distribution of the
species.

*Cenchrus ciliaris was recorded at 16 survey locations and was widespread in the study area occurring
in spinifex (Triodia) grasslands and shrublands over spinifex on coastal dunes, islands on the mudflats
and plains in the eastern section of the Development Envelope. This species was prominent under
*Prosopis thickets. This species has a wide distribution Western Australia and the Pilbara bioregion
and the study area lies within the recorded distribution of this species.

A small number of *Malvastrum americanum plants were recorded at a single location in the study
area. This species has a wide distribution Western Australia and the Pilbara bioregion and the study
area lies within the recorded distribution of this species.

The *Prosopis sp. is a declared pest and was widespread across the study area including coastal dunes,
islands on the mudflats and most prominently on the plains in the eastern section of the study area.
The species was present in dense thickets over large areas and occurred as isolated shrubs in other
areas.

3.1.4 Vegetation

3.1.4.1 Vegetation types

Data analyses to define vegetation units have not been undertaken at the time of preparing this report
as many species identities are yet to be ascertained or confirmed. However, it was clear during the
field survey that the majority of the vegetation types recorded in the study area represent the broad
communities identified during the reconnaissance survey (Table 3-2). In addition, a locally restricted
vegetation type, Sesbania formosa and Melaleuca ? argentea woodland occurred on the boundary of
the Development Envelope. This woodland is associated with a section of creekline with deep water
which may be spring fed. Both of the prominent species are noted phreatophytes (Figure 3-1).

Another notable vegetation type, prevalent in the eastern section of the expanded Development
Envelope was tall shrublands dominated by the declared pest Prosopis sp. (Figure 3-2).
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Table 3-1 Conservation significant flora identified in the desktop review for which suitable habitat was recorded in the study area
Family Species Cons. Description and habitat (DPaW 2017) Gl e
status occurrence
Asteraceae Helichrysum P1 Erect annual, herb, to ca 0.25 m high. Flowers yellow, August to November. Red clay on | Possible, but
oligochaetum alluvial plains. very limited
habitat in
study area
Fabaceae Tephrosia P1 Erect, spreading shrub 120 cm tall x 120 cm wide with flowers deep pink in September. | Possible
rosea var. Port Coastal and near-coastal locations in sandy and sandy loam soils often tan, deep sands in
Hedland (A.S. coastal dunes.
George 1114)
Goodeniaceae Goodenia P1 Erect herb, to 0.5 m high. Flowers purple, August. Red soils. Possible
pallida
Malvaceae Abutilon  sp. | P1 Semi-prostrate shrub to 2 m in diameter with yellow flowers, August to October. Red sand | Possible
Onslow on sandplain, cracking clay loam on flat plain.
Aizoaceae Trianthema P2 Annual, prostrate and open herb: 0.02 m high and 0.20 m wide. Pink flower, March — May, | Possible
sp. Python July, September. Low undulating hills, plain in brown clayey-sand, rocky soil on flat plain.
Pool (G.R.
Guerin & M.E.
Trudgen GG
1023)
Amaranthaceae | Gomphrena P2 Slender branching annual, herb, to 0.2 m high. Flowers white, March to April or June. Fine | Possible
pusilla beach sand. Behind foredune, on limestone.
Aizoaceae Carpobrotus P3 Prostrate, succulent perennial, herb, leaves sessile, triangular in cross-section; fruit | Possible
sp. Thevenard turbinate. Flowers cream, August. Coarse white sand. Dune tops, disturbed areas.
Island (M.
White 050)
Phoenix Environmental Sciences Pty Ltd 13
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Family Species cons. Description and habitat (DPaW 2017) AEfnese) @
status occurrence
Apocynaceae Gymnanthera | P3 Erect shrub, 1-2 m high. Flowers cream-yellow-green, January to December. Sandy soils. Possible
cunninghamii
Scrophulariaceae | Eremophila P3 Much branched shrub to 1 m tall occurs on flat interdunal swales (not within dunes), | Possible
forrestii subsp. generally occurs on the flats where a hardpan develops in between inland dunes.
viridis
Malvaceae Corchorus P3 Spreading shrub, to 0.6 m high. Flowers yellow, April to June or August to November. Sand | Possible
congener and red sandy loam with limestone in sand dunes or plains.
Malvaceae Triumfetta P3 Prostrate shrub, to 0.3 m high. Flowers August Red sandy soils, sand dunes. Possible
echinata
Meliaceae Owenia P3 Tree, 3-8 m high. Flowers white-brown/cream. Drainage lines, floodplains and creeks, clay, | Possible but
acidula sandy clay and silty loam soils. very limited
habitat in
study area
Solanaceae Solanum P3 Annual or perennial herb up to 15 cm high with pale mauve flowers. Floodplains, crabhole, | Possible in
albostellatum cracking clay soils. haul road
study area
Goodeniaceae Goodenia P4 Erect to ascending herb, to 0.5 m high. Flowers yellow, April to August. Red-brown sandy | Possible but
nuda loam on floodplains. very limited
habitat in
study area
Phoenix Environmental Sciences Pty Ltd 14
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Figure 3-1: Sesbania formosa and Melaleuca ? argentea woodland on boundary of
Development Envelope study area.

v

Figure 3-2: Prosopis sp. tall shrubland
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Table 3-2

Broad vegetation types recorded in the study area

Vegetation description

Habitat

Representative photo

Low open Tecticornia spp.
chenopod shrublands

Tidal mudflats

Low open Tecticornia spp.
chenopod shrublands
over low open mixed
grasslands

Sandy rises tidal

mudflats

on

Mid Mangrove shrublands
over low Tecticornia spp.
chenopod shrublands

Coastal margins, banks of
tidal creeks

(Triodia

Spinifex spp.)

steppe

Sand islands in tidal
mudflats, plains, coastal
dunes

Phoenix Environmental Sciences Pty Ltd
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Vegetation description Habitat Representative photo

Shrublands over Triodia|Sand islands in tidal
spp. grasslands mudflats, plains, coastal
dunes

Low mixed grassland,|Flat and undulating plains
Eragrostis spp. (haul road survey area)

Low open Eucalyptus sp.|Riparian vegetation of i ‘
woodland over Acacia|creekline
spp. shrubland  over
Triodia spp. hummock
grassland

Small patches of Eragrostis sp. grassland that resemble the Priority 3 Priority Ecological Ccommunity
(PEC) Horseflat Land System of the Roebourne Plains occur along the proposed haul road and along
the eastern edge of the Development Envelope. The dry conditions precluded detailed sampling of
this vegetation type for assessment of the PEC as the grasses present lacked sufficient reproductive
structures to enable identification to species level.

3.1.4.2 Vegetation condition

Vegetation condition within the study area ranged from Completely Degraded (Areas that are
completely or almost completely without native species in the structure of their vegetation; i.e. areas
that are cleared or ‘parkland cleared’ with their flora comprising weed or crop species with isolated
native trees or shrubs.) including cleared tracks and infrastructure areas, e.g. old shearing shed, to
Excellent (Pristine or nearly so, no obvious signs of damage caused by human activities since European
settlement).
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Due to infestations of the weed species *Prosopis spp. and *Cenchrus ciliaris a number of sites were
recorded to be Poor (Still retains basic vegetation structure or ability to regenerate it after very
obvious impacts of human activities since European settlement, such as grazing, partial clearing,
frequent fires or aggressive weeds) or Degraded (Severely impacted by grazing, very frequent fires,
clearing or a combination of these activities. Scope for some regeneration but not to a state
approaching good condition without intensive management. Usually with a number of weed species
present including very aggressive species).

3.2 TERRESTRIAL FAUNA

3.2.1 Summary

A total of 147 species of terrestrial vertebrate (or habitat) have been recorded to date, these include
1 amphibian, 19 reptiles, 116 birds and 11 mammals (Table 3-3). Several hundred gigabytes of
ultrasonic and audible recording data remain unanalysed, so these numbers are likely to increase,
especially for bats (mammals) and birds. The complete species list is provided in Appendix 1.

Table 3-3 Summary of vertebrate fauna results to date
Class Number of species

recorded
Amphibians 1
Birds 116
Mammals 11
Reptiles 20

Total 148

A total of 33 conservation significant species have been recorded, or suitable habitat recorded (Table
3-4). This includes four reptiles (three are marine turtles), 28 birds and one mammal. The clear
majority of the birds are migratory shorebirds. All the birds are listed as Migratory, but several are
always listed as Threatened under the EPBC Act and/or WC Act. The location of these species are
grouped in Figure 3-3

In summary, three Critically Endangered species, two Endangered species, seven Vulnerable species,
one P1 species and one P4 species (listed by DBCA) have been recorded. Habitat for one Vulnerable
species was also recorded but no individuals have yet been observed (Pilbara Olive Python).

Table 3-4 List of conservation significant terrestrial fauna species recorded, or suitable habitat
recorded
Species name (33) Common name Conservation status

Reptiles (4)

Chelonia mydas Green Turtle VU (EPBC; WC Act)
Eretmochelys imbricata Hawksbill Turtle VU (EPBC; WC Act)

Liasis olivaceus subsp. Barroni Pilbara Olive Python VU (EPBC; WC Act)

Natator depressus Flatback Turtle VU (EPBC; WC Act)

Birds (28)

Phoenix Environmental Sciences Pty Ltd 18
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Species name (33)

Common name

Conservation status

Actitis hypoleucos

Common Sandpiper

Mig. (EPBC; WC Act)

Ardea modesta

Eastern Great Egret

Mig. (WC Act)

Arenaria interpres Ruddy Turnstone Mig. (EPBC; WC Act)
Calidris alba Sanderling Mig. (EPBC; WC Act)
Calidris canutus Red Knot EN/Mig. (EPBC); Mig. (WC Act)

Calidris ferruginea

Curlew Sandpiper

CR/Mig. (EPBC); VU/Mig. (WC
Act)

Calidris ruficollis

Red-necked Stint

Mig. (EPBC; WC Act)

Calidris tenuirostris

Great Knot

CR/Mig. (EPBC); VU/Mig. (WC
Act)

Charadrius leschenaultii

Greater Sand Plover

VU/Mig. (EPBC); Mig. (WC Act)

Charadrius mongolus

Lesser Sand Plover

EN/Mig. (EPBC; WC Act)

Charadrius veredus

Oriental Plover

Mig. (EPBC; WC Act)

Chlidonias leucopterus

White-winged Black Tern

Mig. (EPBC; WC Act)

macrotarsa

Gelochelidon nilotica Gull-billed Tern Mig. (WC Act)
Gelochelidon nilotica subsp. affinis | Gull-billed Tern Mig. (WC Act)
Gelochelidon nilotica subsp. Gull-billed Tern Mig. (WC Act)

Glareola maldivarum

Oriental Pratincole

Mig. (EPBC; WC Act)

Limosa lapponica

Bar-tailed Godwit

Mig. (EPBC; WC Act)

Numenius madagascariensis

Eastern Curlew

CR/Mig. (EPBC); VU/Mig. (WC
Act)

Numenius phaeopus

Whimbrel

Mig. (EPBC; WC Act)

Pandion haliaetus

Osprey

Mig. (EPBC; WC Act)

Pluvialis fulva

Pacific Golden Plover

Mig. (EPBC; WC Act)

Pluvialis squatarola

Grey Plover

Mig. (EPBC; WC Act)

Sterna albifrons

White-shafted Little Tern

Mig. (WC Act)

Sterna caspia

Caspian Tern

Mig. (EPBC; WC Act)

Sterna hirundo

Common Tern

Mig. (EPBC; WC Act)

Tringa brevipes

Grey-tailed Tattler

Mig. (EPBC); P4/Mig. (WC Act)

Tringa cinerea

Terek Sandpiper

Mig. (EPBC; WC Act)

Tringa nebularia

Common Greenshank

Mig. (EPBC; WC Act)

Mammals (1)

Ozimops cobourgianus

Northern Coastal Free-tailed

Bat

P1 (WC Act)

1 — suitable habitat only recorded

Phoenix Environmental Sciences Pty Ltd
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Extensive aerial inspection of the study area has found no habitat present for the following species
identified from the desktop review as possibly occurring (Phoenix 2017):

e  Loggerhead Turtles (EN) nesting

e Airlie Island Ctenotus (VU)

e  Leatherback Turtle (EN) nesting

e  Southern Giant Petrel (EN)

e Northern Quoll (EN) breeding

e  Ghost Bat (VU) roosts

e  Black-flanked Rock-wallaby (EN)

e Pilbara Leaf-nosed Bat (VU) roosts

e  Western Pebble-mound Mouse (P4)

3.2.2 Migratory shorebirds

A total of 28 migratory bird species have been recorded, including 19 of the 37 shorebird species listed
under the new DoEE guidelines for avoiding, assessing and mitigating impacts on migratory shorebird
species (Commonwealth of Australia 2017).

The maximum total abundance recorded in any one tide cycle was 2100 at high tide on 15 January
2018, immediately following the passage of Cyclone Joyce, inland south of Port Hedland.

The abundance of five and one species were recorded greater than 0.1% and 1% of the East Asian-
Australasian Flyway (EAAF) population respectively:

(o] Bar-tailed Godwit (Mig.)

0 Eastern Curlew (CR/Mig., EPBC Act; VU/Mig., WC Act)
(o} Grey-tailed Tattler (Mig., EPBC Act; P4/Mig., WC Act)
o Ruddy Turnstone (Mig.)

o Sanderling (Mig.)

o Whimbrel (Mig.)

While the Critically Endangered Easter Curlew was recorded at a maximum abundance (58) greater
than the 0.1% EAAF, it was not recorded within the Development Envelope. Only the Whimbrel
(maximum 2 individuals) was recorded from within the Development Envelope, all other species above
were confined to near the coast outside of Development Envelope.

A total of seven Threatened shorebirds were also recorded, all from outside the Development
Envelope:

o Curlew Sandpiper (CR/Mig., EPBC Act; VU/Mig., WC Act) — maximum abundance 40, only
recorded outside the Development Envelope

(0] Eastern Curlew (CR/Mig., EPBC Act; VU/Mig., WC Act) — maximum abundance 58 above,
only recorded outside the Development Envelope

o Great Knot (CR/Mig., EPBC Act; VU/Mig., WC Act) — maximum abundance 82, only
recorded outside the Development Envelope

o Greater Sand Plover (VU/Mig., EPBC Act; Mig., WC Act) — recorded eight times (max. =
29), only recorded outside the Development Envelope
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o Lesser Sand Plover (EN, EPBC Act and WC Act) — recorded twice (max.= 24), only recorded
outside the Development Envelope

(o} Red Knot (EN, EPBC Act and WC Act) — maximum abundance 100, only recorded outside
the Development Envelope

3.2.3 Marine turtles

Active Flatback Turtle (VU, EPBC; WC Act) nesting was recorded in both December 2017 and January
2018. A single Hawksbill Turtle (VU, EPBC; WC Act) nesting attempt was recorded in January 2018.

Many live recordings of the above two species and Green Turtle (VU, EPBC; WC Act) were made in the
coastal waters and within the tidal creeks, from the air in both December 2017 and January and March
2018.

3.2.4 Bats

The Northern Coastal Free-tailed Bat (P1, DBCA) was detected at all mangrove sites in December 2017.
The echolocation data for the ‘terrestrial habitats’ surveyed in March 2018 have not been analysed.

3.2.5 Night Parrot

To date 12 audio recording sites targeting the Night Parrot (EN, EPBC; CR, WC Act) have been
completed. No prospective calls have been detected.

Phoenix Environmental Sciences Pty Ltd 22



Memo - Mardie Salt Project preliminary flora and vegetation assessment

4 DISCUSSION

The dry conditions preceding and during the current survey have proven a limitation to the flora and
vegetation survey (less so for terrestrial fauna), as:

e lack of reproductive features on the majority of grasses precludes final delineation of
vegetation types including verification of presence of the Horseflat PEC

e lack of annual species and reproductive structures on many low shrubs reduced the capacity
to search for many of the potential Priority flora recorded in the desktop assessment

Despite these limitations the low diversity of the perennial species recorded, the low diversity of
different vegetation types and apparent broad distribution of the majority of the vegetation types
indicates that overall the flora and vegetation of the study area are not likely to represent high
conservation significance.

From a flora and vegetation perspective, features of significance within or close to the study area
include:

e potential presence of the Priority 3 PEC Horseflat Land System of the Roebourne Plains

e possible population of Eremophila forrestii subsp. viridis (P3)

e |ocal significance of the restricted Sesbania Formosa and Melaleuca ? argentea woodland
e potential presence of 14 Priority flora

The declared pest Prosopis sp?. within the study area has a C2 control classification (DPIRD 2018) that
requires the organism be eradicated from part or all of Western Australia. As such, the presence of
this species in large numbers across a wide area of the study area is likely to demand significant
management during all phases of the proposed Project. Discussion with the relevant authorities is
strongly recommended to ascertain the management expectations/requirements for this species.

With respect to terrestrial fauna, a total of 31 conservation significant species have been recorded, or
suitable habitat has been observed. This includes 28 migratory birds species protected under
international agreements. It also includes several Threatened species including three Critically
Endangered (Curlew Sandpiper, Eastern Curlew and Great Knot), two Endangered (Lesser Sand Plover
and Red Knot) and Vulnerable (Green Turtle, Flatback Turtle, Hawksbill Turtle and Greater Sand Plover)
species, most of which were shorebirds. A permanent pool (spring fed) that straddles the eastern
boundary of the Development Envelope represents suitable habitat for the Vulnerable Pilbara Olive
Python.

In addition, the maximum abundance recorded for five species was greater than the EAAF national
importance criteria (>0.1% of the population) and the maximum abundance recorded for one species
was greater than the EAAF international importance criteria (>1% of the population):

While the number of protected species is high and the international and national EAAF criteria were
met for several species, it is very clear that these important values occur west of the Development
Envelope, in habitats associated with the coastal waters and tidal creeks environment, not those
proposed to be impacted. The salt flats which comprise the bulk of the Development Envelope are
almost free of conservation significant fauna species and therefore significant environmental values,
with respect to terrestrial fauna.

1 Two possible species may occur in the study area, not all plants were identifiable to species level at the time
of the survey, both possible species Prosopis pallidus and Prosopis glandulosa x velutina are in the C2 control
category
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Yours Sincerely,

Jarrad Clark (Principal Zoologist and Project Manager) and Dr Grant Wells (Principal Botanist)
08 63235410

08 9345 1608
1/511 Wanneroo Rd Balcatta WA 6021
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Appendix 1

Current vertebrate fauna species list for the Project

Species name (148)

| Common name

Conservation status

Amphibians (1)

Litoria rubella

Little Red Tree Frog

Reptiles (20)

Amphibolurus longirostris

Long-nosed Dragon

Chelonia mydas

Green Turtle

VU (EPBC; WC Act)

Ctenophorus caudicinctus

Ring-tailed Dragon

Ctenophorus isolepis

Crested Dragon

Ctenophorus reticulatus

Western Netted Dragon

Ctenotus grandis

Ctenotus inornatus

Eremiascincus isolepis

Eretmochelys imbricata

Hawksbill Turtle

VU (EPBC; WC Act)

Gehyra punctata

Gehyra variegata

Heteronotia binoei

Bynoe's Gecko

Lerista bipes

Liasis olivaceus subsp. barroni

Pilbara Olive Python

VU (EPBC; WC Act)

Menetia greyii

Natator depressus

Flatback Turtle

VU (EPBC; WC Act)

Pygopus nigriceps

Varanus acanthurus

Spiny-tailed Monitor

Varanus gouldii

Bungarra or Sand Monitor

Varanus
rubidus

panoptes

subsp.

Birds (116)

Accipiter cirrocephalus

Collared Sparrowhawk

Actitis hypoleucos

Common Sandpiper

Mig. (EPBC; WC Act)

Anas gracilis

Grey Teal

Anas superciliosa

Pacific Black Duck

Anhinga novaehollandiae

Australasian Darter

Anthus australis

Australian Pipit

Aquila audax

Wedge-tailed Eagle

Ardea garzetta

Little Egret

Ardea intermedia

Intermediate Egret

Ardea modesta

Eastern Great Egret

Mig. (WC Act)

Ardea novaehollandiae

White-faced Heron

Ardea pacifica

White-necked Heron

Ardea sacra

Eastern Reef Egret

Ardeotis australis

Australian Bustard

Arenaria interpres

Ruddy Turnstone

Mig. (EPBC; WC Act)

Artamus cinereus

Black-faced Woodswallow

Artamus leucorynchus

White-breasted Woodswallow
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Species name (148)

Common name

Conservation status

Artamus personatus Masked Woodswallow

Butorides striata Striated Heron

Cacatua roseicapilla Galah

Cacatua sanguinea Little Corella

Calidris alba Sanderling Mig. (EPBC; WC Act)

Calidris canutus Red Knot EN/Mig. (EPBC); Mig. (WC Act)

Calidris ferruginea

Curlew Sandpiper

CR/Mig. (EPBC); VU/Mig. (WC
Act)

Calidris ruficollis

Red-necked Stint

Mig. (EPBC; WC Act)

Calidris tenuirostris

Great Knot

CR/Mig. (EPBC); VU/Mig. (WC
Act)

Centropus phasianinus

Pheasant Coucal

Certhionyx variegatus

Pied Honeyeater

Charadrius leschenaultii

Greater Sand Plover

VU/Mig. (EPBC); Mig. (WC Act)

Charadrius mongolus

Lesser Sand Plover

EN/Mig. (EPBC; WC Act)

Charadrius ruficapillus

Red-capped Plover

Charadrius sp.

Sand Plover sp.

Charadrius veredus

Oriental Plover

Mig. (EPBC; WC Act)

Chlidonias leucopterus

White-winged Black Tern

Mig. (EPBC; WC Act)

Circus approximans

Swamp Harrier

Climacteris melanurus

Black-tailed Treecreeper

Coracina novaehollandiae

Black-faced Cuckoo-shrike

Corvus bennetti

Little Crow

Corvus orru

Torresian Crow

Coturnix ypsilophora

Brown Quail

Cracticus nigrogularis

Pied Butcherbird

Cracticus tibicen

Australian Magpie

Cygnus atratus

Black Swan

Dacelo leachii

Blue-winged Kookaburra

Dromaius novaehollandiae Emu
Elanus caeruleus Black-shouldered Kite
Eremiornis carteri Spinifex-bird

Esacus magnirostris

Beach Stone-curlew

Eurostopodus argus

Spotted Nightjar

Falco berigora

Brown Falcon

Falco cenchroides

Australian Kestrel

Gavicalis virescens

Singing Honeyeater

Gelochelidon nilotica Gull-billed Tern Mig. (WC Act)
Gelochelidon nilotica  subsp.|Gull-billed Tern Mig. (WC Act)
affinis

Gelochelidon nilotica subsp.|Gull-billed Tern Mig. (WC Act)
macrotarsa

Geopelia cuneata

Diamond Dove
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Species name (148)

Common name

Conservation status

Geopelia striata subsp. placida

Peaceful Dove

Geophaps plumifera

Spinifex Pigeon

Gerygone tenebrosa

Dusky Gerygone

Glareola maldivarum

Oriental Pratincole

Mig. (EPBC; WC Act)

Grallina cyanoleuca

Magpie-lark

Haematopus fuliginosus

Sooty Oystercatcher

Haematopus longirostris

Pied Oystercatcher

Haliaeetus leucogaster

White-bellied Sea-Eagle

Haliastur indus

Brahminy Kite

Haliastur sphenurus

Whistling Kite

Himantopus himantopus

Black-winged Stilt

Lalage tricolor

White-winged Triller

Larus novaehollandiae

Silver Gull

Lichmera indistincta

Brown Honeyeater

Limosa lapponica

Bar-tailed Godwit

Mig. (EPBC; WC Act)

Malurus leucopterus

White-winged Fairy-wren

Manorina flavigula

Yellow-throated Miner

Megalurus cruralis

Brown Songlark

Melopsittacus undulatus

Budgerigar

Merops ornatus

Rainbow Bee-eater

Neochmia ruficauda

Star Finch

Ninox boobook subsp. boobook

Southern Boobook

Numenius arquata

Eurasian Curlew

Numenius madagascariensis

Eastern Curlew

CR/Mig. (EPBC); VU/Mig. (WC
Act)

Numenius phaeopus

Whimbrel

Mig. (EPBC; WC Act)

Nycticorax caledonicus

Rufous Night Heron

Nymphicus hollandicus

Cockatiel

Ocyphaps lophotes

Crested Pigeon

Pachycephala lanioides

White-breasted Whistler

Pachycephala melanura

Mangrove Golden Whistler

Pandion haliaetus

Osprey

Mig. (EPBC; WC Act)

Pelecanus conspicillatus

Australian Pelican

Phalacrocorax varius

Pied Cormorant

Phaps chalcoptera

Common Bronzewing

Phaps histrionica

Flock Bronzewing

Platycercus zonarius

Australian Ringneck

Pluvialis fulva

Pacific Golden Plover

Mig. (EPBC; WC Act)

Pluvialis squatarola

Grey Plover

Mig. (EPBC; WC Act)

Pomatostomus superciliosus

White-browed Babbler

Ptilotula ornata

Yellow-plumed Honeyeater

Ptilotula penicillata

White-plumed Honeyeater

Rhipidura leucophrys

Willie Wagtail
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Species name (148)

Common name

Conservation status

Rhipidura phasiana

Mangrove Grey Fantail

Smicrornis brevirostris

Weebill

Sterna albifrons

White-shafted Little Tern

Mig. (WC Act)

Sterna bengalensis

Lesser Crested Tern

Sterna bergii

Crested Tern

Sterna caspia

Caspian Tern

Mig. (EPBC; WC Act)

Sterna hirundo

Common Tern

Mig. (EPBC; WC Act)

Sterna hybrida

Whiskered Tern

Taeniopygia guttata

Zebra Finch

Todiramphus chloris

Collared Kingfisher

Todiramphus sanctus

Sacred Kingfisher

Tringa brevipes

Grey-tailed Tattler

Mig. (EPBC); P4/Mig. (WC Act)

Tringa cinerea

Terek Sandpiper

Mig. (EPBC; WC Act)

Tringa nebularia

Common Greenshank

Mig. (EPBC; WC Act)

Turnix velox

Little Button-quail

Tyto alba

Barn Owl

Vanellus tricolor

Banded Lapwing

Zosterops luteus

Yellow White-eye

Mammals (11)

Bos taurus European Cattle
Canis lupus Dog

Equus caballus Horse
Macropus robustus Euro

Nyctophilus arnhemensis

Arnhem Land Long-eared Bat

Ovis aries

Sheep

Ozimops cobourgianus

Northern Coastal Free-tailed Bat

P1 (WC Act)

Pteropus scapulatus

Little Red Flying-fox

Rattus rattus

Black Rat

Saccolaimus flaviventris

Yellow-bellied Sheathtail-bat

Vulpes vulpes

Red Fox
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