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PPlate 2: Black Cockatoo Foraging Evidence - Chewed Allocasuarina Nuts 
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4.2. Threatened Ecological Community 

4.2.1. Vegetation Associations 

Thirteen natural vegetation associations were recorded in the Survey Area. Descriptions 
of these are provided in Table 2. 

Table 2: Vegetation Association Descriptions and their Extent in the 
Survey Area. 

VVEGETATION 

ASSOCIATION CODE  
DESCRIPTION 

AREA 

(HA) 

BaBm(a) Low Woodland of Banksia attenuata, Banksia menziesii, 

Allocasuarina fraseriana, Eucalyptus marginata over Kunzea 

glabrescens, Acacia pulchella, Hibbertia hypericoides, 

Xanthorrhoea preissii, Bossiaea eriocarpa and Conostylis 

aculeata. 

2.42 

BaBm(b) Low Woodland of Banksia attenuata, Banksia menziesii, 

Allocasuarina fraseriana over Kunzea glabrescens, 

Dasypogon bromeliifolius, Hibbertia subvaginata, Calytrix 

fraseri and Bossiaea eriocarpa. 

4.37 

AfEmBi Open Woodland of Allocasuarina fraseriana, Eucalyptus 

marginata and Banksia ilicifolia over Xanthorrhoea preissii, 

Dasypogon bromeliifolius, Bossiaea eriocarpa, 

Gompholobium tomentosum and Phlebocarya ciliata. 

1.47 

BiKg Woodland of Banksia ilicifolia and Banksia attenuata over 

Kunzea glabrescens, Xanthorrhoea preissii, Dasypogon 

bromeliifolius and Desmocladus flexuosus. 

1.12 

ErMp Woodland of Eucalyptus rudis and Melaleuca preissiana over 

Kunzea glabrescens, Xanthorrhoea preissii, Adenanthos 

cygnorum and Hypocalymma angustifolium. 

1.14 

KgHa Low Open Woodland of Melaleuca preissiana and Melaleuca 

rhaphiophylla over Kunzea glabrescens, Hypocalymma 

angustifolium, Astartea scoparia, Melaleuca teretifolia, 

Meeboldina scariosa and Lepidosperma longitudinale. 

3.32 

MpKg Low Open Woodland of Melaleuca preissiana over Kunzea 

glabrescens, Hakea varia, Acacia pulchella var. glaberrima, 

Calothamnus lateralis var. lateralis and Meeboldina 

coangustata. 

2.86 

MrBa Low Closed Forest of Melaleuca rhaphiophylla over Baumea 

articulata. 

2.80 

MtMr Closed Tall Scrub of Melaleuca teretifolia, Melaleuca 

rhaphiophylla, Meeboldina coangustata and Juncus capitatus. 

1.24 
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VVEGETATION 

ASSOCIATION CODE  
DESCRIPTION 

AREA 

(HA) 

MrMl Low Woodland of Melaleuca rhaphiophylla over Melaleuca 

lateritia, Astartea scoparia, Meeboldina coangustata, 

Lepidosperma longitudinale and Juncus pallidus. 

3.64 

Ec Ecotone of Banksia ilicifolia and Banksia menziesii over 

Kunzea glabrescens, Dasypogon bromeliifolius and 

Phlebocarya ciliata. 

0.8 

Ha Closed Heath of Hypocalymma angustifolium, Kunzea 

glabrescens, Dielsia stenostachya, Dasypogon bromeliifolius 

and Boronia crenulata var. crenulata. 

7.64 

Mr Monoculture of young Melaleuca rhaphiophylla over water. 0.47 

4.2.2. Floristic Community Types 

The quadrat data was tested for similarity against each of the 509 Gibson et al. 1994 
quadrats that were established as part of a regional study to describe the vegetation 
types present on the Swan Coastal Plain in 1994. Results from the statistical analysis 
and the site information, identified six Floristic Community Types (FCTs) as occurring in 
the Survey Area (Appendix B). 

4.2.3. Threatened and Priority Ecological Communities 

Vegetation association BaBm(a) has been determined to have affiliation with FCT 
SCP23a, AfEmBi has been determined to have affiliation with FCT 21a and BiKg and 
BaBm(b) have been determined to have affiliation with FCT 21c. These FCTs are listed 
as sub-communities of the BW TEC. The vegetation association Ec is an Ecotone of 
Banksia ilicifolia and Banksia menziesii over Kunzea glabrescens, Dasypogon 
bromeliifolius and Phlebocarya ciliata. This community is an ecotone between the drier 
BaBm association and the wetland. Even though the association is a mix of both dry land 
and wetland species, it has been included in the analysis due to the presence of Banksia 
species. 

TECs and their associated buffers are regarded as Environmentally Sensitive Areas 
(ESAs).  

4.2.4. Vegetation Condition 

The condition of the vegetation associations BaBm (a&b), AfEmBi, BiKg and Ec varies 
greatly from Excellent to Good to Degraded (Table 4). There are areas considered high in 
diversity, however, there are pockets where the understory is low in both diversity and 
density and is weed infested. 
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Table 3: Vegetation Condition of Associations with Banksia Species  

CCondition  AArea (ha)  VVegetation Associationn  

Good - Degraded 0.56 BaBm (A), BiKg 

Good 4.65 AfEmBi, BaBm (A), BaBm (B) 

Very Good - Good 0.79 AfEmBi 

Excellent - Very Good 2.94 AfEmBi, BiKg, Ec, BaBm (B) 

Excellent 1.21 BaBm (A) 

55. Discussion 

5.1. Black Cockatoo Potential Breeding Habitat 

Black Cockatoos breed in large hollow-bearing trees, generally within woodlands or 
forests (Johnstone et al. 2013). The size of the tree can be a useful indication of the 
hollow-bearing potential of the tree. Trees of suitable DBH are potentially important for 
maintaining breeding in the long-term, through maintaining the integrity of the habitat 
and allowing trees to provide future nest hollows. Maintaining the long-term supply of 
trees of a size to provide suitable nest hollows is particularly important in woodland 
stands that are known to support Black Cockatoo breeding (DSEWPaC 2012). Hollow 
formation in trees (in Eucalypt woodlands and forests) is a result of a number of 
processes including fungal attack, termites and fire and the propensity for hollow 
formation varies between the Eucalypt species (Whitford 2002).  

During the Black Cockatoo habitat assessment 19 trees (Jarrah [11] and Flooded Gum 
[8]) were recorded in the Survey Area that have reached a size that are considered to be 
potential future hollow bearing trees, therefore potential breeding trees (>500 mm DBH 
[>300 mm for Wandoo]) according to the EPBC Act Black Cockatoo referral guidelines. 
No observable hollows were recorded in these trees in the Survey Area.   

There were other Jarrah and Flooded Gum trees that are considered foraging habitat, 
however, they were under the threshold of 500 mm to be considered as potential 
breeding trees. 

5.2. Black Cockatoo Foraging Habitat 

 Carnaby’s Black Cockatoos feed on a variety of seeds, nuts and flowers from a range of 
native and exotic plants. Food plants include a number of Banksia species, Pine trees 



2123 AA                                  Black Cockatoo & BW TEC 
Assessment 

                                                         Beenyup Rd, Banjup 
Aigle Royal Developments 

 

360 Environmental Pty Ltd 11 
 

(Pinus sp.), Marri, Jarrah and Allocasuarina, (Shah 2006; Johnstone & Storr 1998). The 
FRTBC feeds primarily on Marri and Jarrah fruit (Johnstone & Kirkby 1999; Cooper et al. 
2002) which makes up 90% of the diet. Baudin’s Black Cockatoo  forages primarily in 
Eucalypt forest, where it feeds on Marri seeds, flowers, nectar and buds. They also feed 
on a wide range of seeds from other Eucalypt and Banksia species, and Pines (Pinus sp.) 
(Johnstone & Storr 1998).  

The total area of Black Cockatoo foraging habitat present in the Survey Area is 14.73 ha.  
This foraging habitat consisted of Jarrah, Flooded Gum, B. attenuata, B. menziesii, B. 
ilicifolia, A. fraseriana and X. preissii. These species are known dietary items of all three 
Black Cockatoo species (Johnstone & Kirkby 2011). 

5.3. BW TEC 

The BW TEC is considered to occur in the Survey Area. A key diagnostic feature is a 
prominent tree layer of Banksia, with scattered Eucalypts and other tree species often 
present among the Banksia canopy. To determine if the BW TEC is present in the Survey 
Area, the results of the statistical analysis from the 2015 survey were compared to the 
list of sub-communities which were drawn from the FCT descriptions outlined in Gibson 
et al. (1994), Government of WA (2000) and Keighery et al. (2008).  

The statistical analysis resulted in: 

BaBm(a) being most simular to SCP23a;  

AfEmBi being most simular to FCT 21a; and 

BiKg and BaBm(b) being most simular to FCT 21c.  

Vegetation association Ec has also been included due to the presence of 
Banksia species.  

These FCTs have been listed as sub-communities under the EPBC Act listed BW TEC 
(DEE 2016). The vegetation associations BaBm(a), AfEmBi, BiKg, BaBm(b) and Ec are 
therefore considered to be the BW TEC. For vegetation remnants to be under full 
national protection the community has to meet key diagnostic characteristics. In regards 
to the presence of the TEC, the Approved Conservation Advice for the thresholds state 
that: 

Vegetation in Excellent Condition should have a minimum patch size of 0.5 
ha; 

Vegetation in Very Good condition should be a minimum of 1 ha; and  

Vegetation in Good condition should be a minimum of 2 ha.  
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If a vegetation patch is considered Degraded or worse it is not considered favourable for 
national protection.  

Based on this information, and the survey results, the vegetation in Good – Degraded 
condition is not suitable for National protection based on the size and condition 
thresholds. Vegetation mapped as Good, Good – Very Good, Excellent – Very Good and 
Excellent are considered suitable for National protection. Therefore, the vegetation 
considered to represent the BW TEC in the Survey Area equates to 9.59 ha (Figure 3).  
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CAVEAT: The information presented in this map has been provided by a range of groups and agencies. While every effort has been made to ensure accuracy and completeness, no guarantee is given, nor responsibility
taken by the Commonwealth for errors or omissions, and the Commonwealth does not accept responsibility in respect of any information or advice given in relation to, or as a consequence of, anything containing herein.
INDICATIVE MAP ONLY: This map has been compiled from datasets with a range of geographic scales and quality.  Species or ecological community distributions are indicative only and not to be used for local
assessment.  Local knowledge and information should be sought to confirm the presence of the species, or species habitat, at the location of interest.

Produced by: Environmental Resources Information Network (ERIN)
COPYRIGHT Commonwealth of Australia, 2011

Contextual data sources:
DEWHA (2006), Collaborative Australian Protected Areas Database
Geoscience Australia (2006), Geodata Topo 250K Topographic Data
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represent locations known to be used by birds
for breeding as at December 2009. As habitat
has been lost in traditional breeding areas,
birds have begun breeding at new locations.
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CAVEAT: The information presented in this map has been provided by a range of groups and agencies. While every effort has been made to ensure accuracy and completeness, no guarantee is given, nor responsibility
taken by the Commonwealth for errors or omissions, and the Commonwealth does not accept responsibility in respect of any information or advice given in relation to, or as a consequence of, anything containing herein.
INDICATIVE MAP ONLY: This map has been compiled from datasets with a range of geographic scales and quality.  Species or ecological community distributions are indicative only and not to be used for local
assessment.  Local knowledge and information should be sought to confirm the presence of the species, or species habitat, at the location of interest.

Produced by: Environmental Resources Information Network (ERIN)
COPYRIGHT Commonwealth of Australia, 2011

Contextual data sources:
DEWHA (2006), Collaborative Australian Protected Areas Database
Geoscience Australia (2006), Geodata Topo 250K Topographic Data
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breeding as at December 2009. As habitat has
been lost in traditional breeding areas, birds
have begun breeding at new locations.
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Map 3: Modelled distribution of forest red-tailed black cockatoo
(Calyptorhynchus banksii naso)

CAVEAT: The information presented in this map has been provided by a range of groups and agencies. While every effort has been made to ensure accuracy and completeness, no guarantee is given, nor responsibility
taken by the Commonwealth for errors or omissions, and the Commonwealth does not accept responsibility in respect of any information or advice given in relation to, or as a consequence of, anything containing herein.
INDICATIVE MAP ONLY: This map has been compiled from datasets with a range of geographic scales and quality.  Species or ecological community distributions are indicative only and not to be used for local
assessment.  Local knowledge and information should be sought to confirm the presence of the species, or species habitat, at the location of interest.

Produced by: Environmental Resources Information Network (ERIN)
COPYRIGHT Commonwealth of Australia, 2011
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Floristic Community Type Analysis  

VVEGETATION 
ASSOCIATION 

GIBSON ET AL. 
QUADRAT  & FCT  

SIIMILARITY 
BASED ON 

STATISTICAL 
ANALYSIS  

COMMENTS 

INNFERRED 
FLORISTIC 

COMMUNITY 
TYYPE 

BJQ1 

(BaBm[a]) 

CRES01 (FCT 
SCP 23a) 

55.0 
The top three results 
in the analysis were 
SCP23a. This result 
seems appropriate 
given the species 
present and the 
location of the 
community on the 
higher dunes of the 
Survey Area. 

FCT SCP23a 
–– Central 
Banksia 
attenuata – 
B. menziesii 
woodlands 

BANK-3 (FCT 
SCP 23a) 

54.7 

YULE-2 (FCT 
SCP 23a) 

53.7 

BJQ2 
(MrBa) 

Chid06 (FCT 
SCP s17) 

50 
This quadrat was 
characterised by 
large mature 
Melaleuca preissiana 
over either sedges or 
exposed soil which 
had evidence of 
inundation. 

FCT SCP13 
–– Deeper 
wetlands on 
heavy soils  

White04 (FCT 
SCP s17) 

35.2 

WN020 (FCT 
SCP s19) 

30.7 

BJQ3 
(MrBa) 

HYMUS05 (FCT 
SCP 11) 

28.5 
The association had 
both Melaleuca 
preissiana and M. 
rhaphiophylla with an 
open understorey 
which showed signs 
of being inundated. 

FCT SCP13 
– Deeper 
wetlands on 
heavy soils 

HYMUS01 (FCT 
SCP 11) 

25.8 

CAVS06 (FCT 
SCP s07) 

25.8 

BJQ4  

(Mr) 

MTB-5 (FCT 
SCP 17) 

25 
This quadrat was 
established in the 
core of the wetland 
and was still 
inundated with water 
to approximately 30 
cm, consisting of 
only Melaleuca 
preissiana. 

FCT SCP13 
–– Deeper 
wetlands on 
heavy soils 

CHID06 (FCT 
SCP 17) 

22.2 

WATER-2 (FCT 
SCP 13) 

20 

BJQ5 
(KgHa) 

CHID06 (FCT 
SCP 17) 

36.3 This association was 
characterised by high 

FCT SCP5 – 
Mixed shrub 



VVEGETATION 
ASSOCIATION 

GIBSON ET AL. 
QUADRAT  & FCT  

SIIMILARITY 
BASED ON 

STATISTICAL 
ANALYSIS  

COMMENTS 

INNFERRED 
FLORISTIC 

COMMUNITY 
TYYPE 

PINJ02 (FCT 
SCP s03) 

32.2 
density wetland 
shrubs with 
scattered Melaleuca 
preissiana and M. 
rhaphiophylla. It is 
more analogous to 
SCP5 rather than 
SCP4. This is based 
on the low diversity 
of the dense shrub 
layer. 

damplands  

GOSN05 (FCT 
SCP s03) 

29.6 

BJQ6 
(MtMr) 

McLART-1 (FCT 
SCP 13) 

35.7 

This quadrat 
consisted of dense 
wetland shrubs and 
sedges with 
scattered Melaleuca 
rhaphiophylla. 

FCT SCP5 – 
Mixed shrub 
damplands 

ELLIS-1(FCT 
SCP 17) 

29.6 

CAPEL-9 (FCT 
SCP 12) 

28.5 

BJQ7 
(AfEmBi) 

ELE33 (FCT 
SCP 4) 

48.1 

Regardless of the 
analysis results that 
indicate a higher 
similarity with SCP4, 
because of the 
presence of more dry 
land species and the 
dominance of 
Allocasuarina 
fraseriana and 
Eucalyptus 
marginata it is 
thought to be more 
similar with SCP21a. 

FCT SCP21a  
– Central 
Banksia 
attenuata – 
E. marginata 
woodlands 

MODO-2 (FCT 
SCP 21c) 

44.8 

ELE04 (FCT 
SCP 21a) 

42.1 

BJQ8  

(Ha) 

TWIN-1 (FCT 
SCP 6) 

34.4 
This association had 
been historically 
cleared and is now 
natural regrowth with 
very low diversity. 

FCT SCP5 – 
Mixed shrub 
damplands 

PINJ13 (FCT 33.3 



VVEGETATION 
ASSOCIATION 

GIBSON ET AL. 
QUADRAT  & FCT  

SIIMILARITY 
BASED ON 

STATISTICAL 
ANALYSIS  

COMMENTS 

INNFERRED 
FLORISTIC 

COMMUNITY 
TYYPE 

SCP s17) Due to the lack of 
upper- storey 
species, it is most 
analogous to SCP5. 

AUSTB-4 (FCT 
SCP 5) 

30 

BJQ9 

(MrMl) 

McLART-1 (FCT 
SCP 13) 

31.25 

Due to the 
dominance of 
Melaleuca preissiana 
and M. rhaphiophylla 
along with the typical 
understorey species 
it is thought that this 
association is more 
similar to SCP4. The 
area also did not 
appear to be subject 
to deep inundation in 
the winter months 
due to the species 
and ground litter 
present.  

FCT SCP4 - 
Melaleuca 
preissiana 
damplands 

LESCH-6 (FCT 
SCP 17) 

27.7 

BEEL03 (FCT 
SCP 11) 

27.5 

BJQ10 

(BiKg) 

LOW07 (FCT 
SCP 21c) 

52.1 
The analysis 
indicated  that 
BJQ10 is most  
similar to SCP21c, 
given the species 
present, and the 
location of the 
association in the 
landscape SCP21c.  

FCT SCP21c 
–– Low Lying 
Banksia 
attenuata 
woodlands or 
shrublands 

MODO-2 (FCT 
SCP 21c) 

48.3 

GOSN13 (FCT 
SCP 23a) 

46.6 

BJQ11 

(MrMl) 

WHITE08 (FCT 
SCP 21a) 

33.3 
Due to the 
dominance of 
Melaleuca preissiana 
and M. rhaphiophylla 
along with the typical 
understorey species 

FCT SCP4 - 
Melaleuca 
preissiana 
damplands GOSN05 (FCT 

SCP s03) 
28.5 



VVEGETATION 
ASSOCIATION 

GIBSON ET AL. 
QUADRAT  & FCT  

SIIMILARITY 
BASED ON 

STATISTICAL 
ANALYSIS  

COMMENTS 

INNFERRED 
FLORISTIC 

COMMUNITY 
TYYPE 

McLART-1(FCT 
SCP 13) 

28.5 

it is thought that the 
association is more 
analogous to SCP4. 
The area also did not 
appear to be subject 
to deep inundation in 
the winter months. 

BJQ12 

(BaBm[b]) 

FL-5 (FCT SCP 
21c) 

55 The analysis showed 
that BJQ10 is most 
similar to SCP21c.  
This is due to the 
species present and 
the location of the 
association in the 
landscape. . 

FCT SCP21c 
–– Low Lying 
Banksia 
attenuata 
woodlands or 
shrublands 

ELE02 (FCT 
SCP 21c) 

49.3 

HURST03 (FCT 
SCP 23a) 

49.0 

BJQ13 

(MpKg) 

McLART-1 (FCT 
SCP 13) 

36.3 

Due to the 
dominance of 
Melaleuca preissiana 
along with the typical 
understorey species 
it is thought that the 
association is more 
similar to SCP4. The 
association is not 
part of the core 
wetland and did not 
appear to be subject 
to deep inundation in 
the winter months 
due to the species 
and ground litter 
present. 

FCT SCP4 - 
Melaleuca 
preissiana 
damplands 

WHITE08 (FCT 
SCP s17) 

34.0 

GOS05 (FCT 
SCP s03) 

30.3 

BJQ14 

(Ha) 

PERTH10 (FCT 
SCP 4) 

44.0 
The location of this 
association had been 
historically disturbed 
and consequently 
has low diversity. 

FCT SCP5 – 
Mixed shrub 
damplands 

GUTHR-4 (FCT 36.6 



VVEGETATION 
ASSOCIATION 

GIBSON ET AL. 
QUADRAT  & FCT  

SIIMILARITY 
BASED ON 

STATISTICAL 
ANALYSIS  

COMMENTS 

INNFERRED 
FLORISTIC 

COMMUNITY 
TYYPE 

SCP 5) Due to the lack of 
upper- storey 
species and in its 
present state it is 
most analogous with 
SCP5. 

GOSN01 (FCT 
SCP 4) 34.9 

BJQ15 

(BaBm[a]) 

HURST03 (FCT 
SCP 23a) 

50.9 
The top two results 
in the analysis were 
for SCP23a, this 
result seems 
appropriate given the 
species present and 
the location of the 
community on the 
higher dunes of the 
Survey Area. 

FCT SCP23a 
–– Central 
Banksia 
attenuata – 
B. menziesii 
woodlands 

CRESW01 (FCT 
SCP 23a) 

49.4 

CAVS11 (FCT 
SCP 21a) 

49.4 
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Our Ref: 2493AB 

 
16 May 2018 
 
 
Kris Kennedy 
Manager-Planning 
Aigle Royal Developments 
Via Email: kkennedy@aigleroyal.com.au  
 
Dear Kris 

Targeted Flora Survey – Lots 11 and 74 Beenyup Road, Banjup 

1. Background 

360 Environmental Pty Ltd (360 Environmental) was commissioned by Aigle Royal 
Developments to address the additional information request by Department of 
Environment and Energy (DEE) in regards to the assessment of the proposed 
redevelopment of Lots 11 and 74 Beenyup Road, Banjup under the Environmental 
Protection and Biodiversity Conservation (EPBC) Act 1999  (Figure 1).  

360 Environmental (2015) undertook a Level 2 Flora and Vegetation Survey for the 
proposed development on 15 and 16 September 2015, which involved a database and 
desktop study. No Threatened species pursuant to the EPBC Act 1999 and/or gazetted 
as Declared Rare Flora (DRF) pursuant to the Wildlife Conservation (WC) Act 1950 or 
Priority species were recorded during the 2015 survey. 

From the 2015 report, 24 species listed as Threatened by the EPBC Act, listed under the 
WC Act, or considered Priority flora, were identified as potentially occurring in the 
Survey Area. Two of these species, Caladenia huegelii and Drakaea micrantha have 
been identified as having the potential to occur in the Survey Area due to the presence 
of suitable habitat and the close proximity to the site of previous records. The 2015 
survey was undertaken at the optimum time for these species; however, due to their 
growth habits and therefore the difficulty in locating them, the DEE raised their concerns 
of these orchids being present and requested a second survey to be undertaken (DEE 
letter 22 September, Comment 10).  
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2. Methods 

The targeted search was undertaken on 11 October 2017. The survey involved traversing 
the Survey Area on foot to search for species of conservation significance, particularly 
Drakaea micrantha, Caladenia huegelii and other species identified during the 2015 
desktop assessment.  

For each population of suspected significant flora located in the Survey Area the 
following was recorded: 

Co-ordinate locations (using handheld GPS units); 

Photograph; and 

Estimation of population size. 

3. Results 

3.1. Vegetation Description 

Thirteen vegetation associations were described for the Survey Area: 

Low Woodland of Banksia attenuata, Banksia menziesii, Allocasuarina 
fraseriana, Eucalyptus marginata over Kunzea glabrescens, Acacia pulchella, 
Hibbertia hypericoides, Xanthorrhoea preissii, Bossiaea eriocarpa and Conostylis 
aculeata; 

Low Woodland of Banksia attenuata, Banksia menziesii, Allocasuarina fraseriana 
over Kunzea glabrescens, Dasypogon bromeliifolius, Hibbertia subvaginata, 
Calytrix fraseri and Bossiaea eriocarpa; 

Open Woodland of Allocasuarina fraseriana, Eucalyptus marginata and Banksia 
ilicifolia over Xanthorrhoea preissii, Dasypogon bromeliifolius, Bossiaea 
eriocarpa, Gompholobium tomentosum and Phlebocarya ciliata; 

Woodland of Banksia ilicifolia and Banksia attenuata over Kunzea glabrescens, 
Xanthorrhoea preissii, Dasypogon bromeliifolius and Desmocladus flexuosus; 

Woodland of Eucalyptus rudis and Melaleuca preissiana over Kunzea 
glabrescens, Xanthorrhoea preissii, Adenanthos cygnorum and Hypocalymma 
angustifolium; 

Low Open Woodland of Melaleuca preissiana and Melaleuca rhaphiophylla over 
Kunzea glabrescens, Hypocalymma angustifolium, Astartea scoparia, Melaleuca 
teretifolia, Meeboldina scariosa and Lepidosperma longitudinale; 
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Low Open Woodland of Melaleuca preissiana over Kunzea glabrescens, Hakea 
varia, Acacia pulchella var. glaberrima, Calothamnus lateralis var. lateralis and 
Meeboldina coangustata; 

Low Closed Forest of Melaleuca rhaphiophylla over Baumea articulata; 

Closed Tall Scrub of Melaleuca teretifolia, Melaleuca rhaphiophylla, Meeboldina 
coangustata and Juncus capitatus; 

Low Woodland of Melaleuca rhaphiophylla over Melaleuca lateritia, Astartea 
scoparia, Meeboldina coangustata, Lepidosperma longitudinale and Juncus 
pallidus; 

Ecotone of Banksia ilicifolia and Banksia menziesii over Kunzea glabrescens, 
Dasypogon bromeliifolius and Phlebocarya ciliata; 

Closed Heath of Hypocalymma angustifolium, Kunzea glabrescens, Dielsia 
stenostachya, Dasypogon bromeliifolius and Boronia crenulata var. crenulata; 
and 

Monoculture of young Melaleuca rhaphiophylla over water. 

3.2. Vegetation Condition 

The vegetation condition within the site ranged from Excellent to Completely Degraded. 
Historical vegetation clearing, weeds, housing, a nursery and the presence of tracks 
within the Survey Area were the most frequently observed impacts on native vegetation. 

Clearing of the eastern side of the Survey Area was undertaken around 1983 for 
residential and agriculture use. Additional tracks and clearing have been undertaken 
since then, including the construction of an additional residence on the western side. 

The vegetation condition mapping undertaken in 2015 was reassessed and re-scored to 
reflect the current vegetation condition. This resulted in vegetation in the northern 
portion of the Survey Area to be re-scored from Good to Degraded condition to 
Degraded condition (Figure 2). 

The Conservation Category Wetland (CCW) in the middle of the Survey Area has 
remained relatively intact and the majority is considered to be in Very Good to Excellent 
condition. There are a couple of areas within the wetland in Good condition along with 
tracks and a couple of small pockets considered to be in Degraded to Completely 
Degraded condition.   

The upland vegetation ranges from Excellent to Degraded condition, with the majority 
considered to be in Good condition. 
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3.3. Flora of Conservation Significance 

The aim of this survey was to undertake a targeted search for Drakaea micrantha and 
Caladenia huegelii; however, no specimens of these species were recorded during the 
survey.   

4. Discussion 

No threatened species pursuant to the EPBC Act or to the WC Act or priority species 
were recorded in the project area during the field survey. Caladenia huegelii is a 
tuberous, perennial orchid that grows to 0.6 m high that is easily recognizable during its 
flowering period from September to October (WAH 2017).  Outside of this period C. 
huegelii remains as an underground tuber and is difficult to detect in the field. Soil 
preferable for the species is usually deep grey-white sand associated with the 
Bassendean sand-dune system. However, specimens have been known to extend into 
the Spearwood system in some areas. The species grows in well-drained, deep sandy 
soils in low mixed woodlands of Banksia attenuata, Banksia menziesii, Banksia ilicifolia, 
Allocasuarina fraseriana and Eucalyptus marginata. It tends to favour areas of lush 
undergrowth (Brown et al. 1998; Hoffman & Brown 1998; Kelly et al. 1993). Therefore, 
there is vegetation in the Survey Area that is favourable habitat for Caladenia huegelii. 
As the Survey Area was extensively searched for a second time at the optimal time for 
this species, it can be concluded that Caladenia huegelii is not present. 

Drakaea micrantha is a tuberous, terrestrial herb which has a diminutive flower and a 
heart shaped leaf which is silvery grey with prominent green veins. The species flowers 
from September to October and is usually found on cleared firebreaks or open sandy 
patches that have been disturbed, where competition from other plants has been 
removed (Brown et al. 1998; Hearn et al. 2006). It occurs in infertile grey sands, in 
Eucalyptus marginata and Allocasuarina fraseriana woodland or forest associated with 
Banksia species. It is often found under thickets of Spearwood Kunzea glabrescens with 
the Flying Duck-orchid (Paracaleana nigrita) and other Drakaea species (Brown et al. 
1998; Hoffman & Brown 1992; Robinson & Coates 1995). Regardless of the Survey Area 
containing suitable habitat for the species, the Survey Area was extensively searched 
and no specimens were found.  

The 2017 targeted flora survey was completed within the recommended season and 
optimum flowering period for the south west botanical province and the targeted 
conservation significant species Caladenia huegelii and Drakaea micrantha.  The project 
area was sufficiently surveyed and as such the following conclusions can be drawn: 

No Threatened species are present in the Survey Area 
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We trust this meets your requirements at this time. Should you have any questions or 
require further action please do not hesitate to contact Narelle Whittington on (08) 9388 
8360.  

For and on behalf of  

360 Environmental Pty Ltd 

 

Narelle Whittington - Principal Botanist 

Enc: 
Attachment 1.0 – Figure 1: Site Location 
Attachment 2.0 – Figure 2: Updated Vegetation Condition 
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Page 1

NatureMap Species Report
Created By Guest user on 23/07/2015

Kingdom
 Current Names Only
 Core Datasets Only

Method
 Centre
 Buffer

Group By

Animalia

Yes

Yes

'By Circle'

115°52' 21'' E,32°09' 33'' S

2km

Conservation Status

Conservation Status Species Records
Non-conservation taxon 67 339
Priority 4 1 1
Priority 5 2 5
Protected under international agreement 1 4
Rare or likely to become extinct 2 12

TOTAL 73 361

Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

Rare or likely to become extinct
1. 24734 Calyptorhynchus latirostris (Carnaby's Cockatoo (short-billed black-cockatoo),

Carnaby's Cockatoo)
T

2. 25258 Pseudonaja affinis subsp. exilis (Rottnest Dugite) T

Protected under international agreement
3. 24598 Merops ornatus (Rainbow Bee-eater) IA

Priority 4
4. 24328 Oxyura australis (Blue-billed Duck) P4

Priority 5
5. 25478 Isoodon obesulus (Southern Brown Bandicoot) P5
6. 24153 Isoodon obesulus subsp. fusciventer (Quenda, Southern Brown Bandicoot) P5

Non-conservation taxon
7. 24260 Acanthiza apicalis (Broad-tailed Thornbill, Inland Thornbill)

8. 24261 Acanthiza chrysorrhoa (Yellow-rumped Thornbill)

9. 24560 Acanthorhynchus superciliosus (Western Spinebill)

10. 25535 Accipiter cirrocephalus (Collared Sparrowhawk)

11. 25755 Acrocephalus australis (Australian Reed Warbler)

12. 24312 Anas gracilis (Grey Teal)

13. 24315 Anas rhynchotis (Australasian Shoveler)

14. 24316 Anas superciliosa (Pacific Black Duck)

15. 25553 Anhinga melanogaster (Darter)

16. 24561 Anthochaera carunculata (Red Wattlebird)

17. 24562 Anthochaera lunulata (Western Little Wattlebird)

18. 24340 Ardea novaehollandiae (White-faced Heron)

19. 24353 Artamus cyanopterus (Dusky Woodswallow)

20. 24318 Aythya australis (Hardhead)

21. 24319 Biziura lobata (Musk Duck)

22. 42381 Brachyurophis semifasciatus (Southern Shovel-nosed Snake)

23. 25598 Cacomantis flabelliformis (Fan-tailed Cuckoo)

24. 42307 Cacomantis pallidus (Pallid Cuckoo)

25. 24373 Charadrius melanops (Black-fronted Dotterel)

26. 24377 Charadrius ruficapillus (Red-capped Plover)

27. 24321 Chenonetta jubata (Australian Wood Duck, Wood Duck)

28. 24288 Circus approximans (Swamp Harrier)

29. 24774 Cladorhynchus leucocephalus (Banded Stilt)

30. 25675 Colluricincla harmonica (Grey Shrike-thrush)

31. 24399 Columba livia (Domestic Pigeon) Y
32. 25568 Coracina novaehollandiae (Black-faced Cuckoo-shrike)

33. 25592 Corvus coronoides (Australian Raven)

34. 25595 Cracticus tibicen (Australian Magpie)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

35. 25596 Cracticus torquatus (Grey Butcherbird)
36. 24322 Cygnus atratus (Black Swan)

37. 30901 Dacelo novaeguineae (Laughing Kookaburra) Y
38. 24379 Erythrogonys cinctus (Red-kneed Dotterel)

39. 25622 Falco cenchroides (Australian Kestrel)

40. 24761 Fulica atra subsp. australis (Eurasian Coot)

41. 24764 Gallinula ventralis (Black-tailed Native-hen)

42. 25530 Gerygone fusca (Western Gerygone)

43. 24443 Grallina cyanoleuca (Magpie-lark)

44. 25734 Himantopus himantopus (Black-winged Stilt)

45. 24491 Hirundo neoxena (Welcome Swallow)

46. 25005 Lialis burtonis

47. 25661 Lichmera indistincta (Brown Honeyeater)

48. 24326 Malacorhynchus membranaceus (Pink-eared Duck)

49. 25654 Malurus splendens (Splendid Fairy-wren)

50. 25758 Megalurus gramineus (Little Grassbird)

51. 24738 Neophema elegans (Elegant Parrot)

52. 25748 Ninox novaeseelandiae (Boobook Owl)

53. 24407 Ocyphaps lophotes (Crested Pigeon)

54. 25680 Pachycephala rufiventris (Rufous Whistler)

55. 25682 Pardalotus striatus (Striated Pardalote)

56. 25698 Phalacrocorax melanoleucos (Little Pied Cormorant)

57. 24667 Phalacrocorax sulcirostris (Little Black Cormorant)

58. 24409 Phaps chalcoptera (Common Bronzewing)

59. 24596 Phylidonyris novaehollandiae (New Holland Honeyeater)

60. 24841 Platalea flavipes (Yellow-billed Spoonbill)

61. 25704 Podiceps cristatus (Great Crested Grebe)

62. 24681 Poliocephalus poliocephalus (Hoary-headed Grebe)

63. 25614 Rhipidura leucophrys (Willie Wagtail)

64. 25534 Sericornis frontalis (White-browed Scrubwren)

65. 25589 Streptopelia chinensis (Spotted Turtle-Dove) Y
66. 25590 Streptopelia senegalensis (Laughing Turtle-Dove) Y
67. 24682 Tachybaptus novaehollandiae subsp. novaehollandiae (Australasian Grebe, Black-

throated Grebe)

68. 24331 Tadorna tadornoides (Australian Shelduck, Mountain Duck)

69. 24844 Threskiornis molucca (Australian White Ibis)

70. 25204 Tiliqua rugosa subsp. aspera

71. 25723 Trichoglossus haematodus (Rainbow Lorikeet)

72. 24386 Vanellus tricolor (Banded Lapwing)

73. 25765 Zosterops lateralis (Grey-breasted White-eye, Silvereye)

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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NatureMap Species Report
Created By Guest user on 23/07/2015

Kingdom
 Current Names Only
 Core Datasets Only

Method
 Centre
 Buffer

Group By

Animalia

Yes

Yes

'By Circle'

115°52' 21'' E,32°09' 33'' S

5km

Conservation Status

Conservation Status Species Records
Non-conservation taxon 166 6575
Other specially protected fauna 1 6
Priority 1 1 3
Priority 3 2 130
Priority 4 4 21
Priority 5 3 80
Protected under international agreement 11 228
Rare or likely to become extinct 8 90

TOTAL 196 7133

Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

Rare or likely to become extinct
1. 24784 Calidris ferruginea (Curlew Sandpiper) T
2. 24731 Calyptorhynchus banksii subsp. naso (Forest Red-tailed Black-Cockatoo) T
3. 24734 Calyptorhynchus latirostris (Carnaby's Cockatoo (short-billed black-cockatoo),

Carnaby's Cockatoo)
T

4. 24092 Dasyurus geoffroii (Chuditch, Western Quoll) T
5. 24146 Myrmecobius fasciatus (Numbat, Walpurti) T
6. 25504 Perameles bougainville (Western Barred Bandicoot, Marl) T
7. 24905 Pogona minor subsp. minima (Dwarf Bearded Dragon (Houtman Abrolhos Is.), Dwarf

Bearded Dragon)
T

8. 25258 Pseudonaja affinis subsp. exilis (Rottnest Dugite) T

Protected under international agreement
9. 41324 Ardea modesta (Eastern Great Egret) IA

10. 24779 Calidris acuminata (Sharp-tailed Sandpiper) IA
11. 24786 Calidris melanotos (Pectoral Sandpiper) IA
12. 24788 Calidris ruficollis (Red-necked Stint) IA
13. 24789 Calidris subminuta (Long-toed Stint) IA
14. 24293 Haliaeetus leucogaster (White-bellied Sea-Eagle) IA
15. 25741 Limosa limosa (Black-tailed Godwit) IA
16. 24598 Merops ornatus (Rainbow Bee-eater) IA
17. 24843 Plegadis falcinellus (Glossy Ibis) IA
18. 24806 Tringa glareola (Wood Sandpiper) IA
19. 24808 Tringa nebularia (Common Greenshank) IA

Other specially protected fauna
20. 25624 Falco peregrinus (Peregrine Falcon) S

Priority 1
21. 33994 Throscodectes xiphos (cricket) P1

Priority 3
22. 25147 Lerista lineata (Perth Slider, Lined Skink) P3
23. 25249 Neelaps calonotos (Black-striped Snake) P3

Priority 4
24. 24189 Falsistrellus mackenziei (Western False Pipistrelle) P4
25. 24328 Oxyura australis (Blue-billed Duck) P4
26. 24663 Phaethon rubricauda (Red-tailed Tropicbird) P4
27. 33992 Synemon gratiosa (Graceful Sunmoth) P4

Priority 5
28. 25478 Isoodon obesulus (Southern Brown Bandicoot) P5

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

29. 24153 Isoodon obesulus subsp. fusciventer (Quenda, Southern Brown Bandicoot) P5
30. 24131 Macropus eugenii subsp. derbianus (Tammar Wallaby (WA subsp)) P5

Non-conservation taxon
31. 24260 Acanthiza apicalis (Broad-tailed Thornbill, Inland Thornbill)

32. 24261 Acanthiza chrysorrhoa (Yellow-rumped Thornbill)

33. 24262 Acanthiza inornata (Western Thornbill)

34. 24560 Acanthorhynchus superciliosus (Western Spinebill)

35. 25535 Accipiter cirrocephalus (Collared Sparrowhawk)

36. 25536 Accipiter fasciatus (Brown Goshawk)

37. 42368 Acritoscincus trilineatus (Western Three-lined Skink)

38. 25755 Acrocephalus australis (Australian Reed Warbler)

39. 24310 Anas castanea (Chestnut Teal)

40. 24312 Anas gracilis (Grey Teal)

41. 24313 Anas platyrhynchos (Mallard)

42. 24315 Anas rhynchotis (Australasian Shoveler)

43. 24316 Anas superciliosa (Pacific Black Duck)

44. 25553 Anhinga melanogaster (Darter)

45. 24561 Anthochaera carunculata (Red Wattlebird)

46. 24562 Anthochaera lunulata (Western Little Wattlebird)

47. 24285 Aquila audax (Wedge-tailed Eagle)

48. 24340 Ardea novaehollandiae (White-faced Heron)

49. 24341 Ardea pacifica (White-necked Heron)

50. 25566 Artamus cinereus (Black-faced Woodswallow)

51. 24353 Artamus cyanopterus (Dusky Woodswallow)

52. 24318 Aythya australis (Hardhead)

53. 24319 Biziura lobata (Musk Duck)

54. 42381 Brachyurophis semifasciatus (Southern Shovel-nosed Snake)

55. 25714 Cacatua pastinator (Western Long-billed Corella)

56. 25716 Cacatua sanguinea (Little Corella)

57. 24729 Cacatua tenuirostris (Eastern Long-billed Corella) Y
58. 25598 Cacomantis flabelliformis (Fan-tailed Cuckoo)

59. 42307 Cacomantis pallidus (Pallid Cuckoo)

60. 25717 Calyptorhynchus banksii (Red-tailed Black-Cockatoo)

61. 24186 Chalinolobus gouldii (Gould's Wattled Bat)

62. 24373 Charadrius melanops (Black-fronted Dotterel)

63. 24377 Charadrius ruficapillus (Red-capped Plover)

64. 43380 Chelodina colliei (Oblong Turtle)

65. 24321 Chenonetta jubata (Australian Wood Duck, Wood Duck)

66. 24980 Christinus marmoratus (Marbled Gecko)

67. 24288 Circus approximans (Swamp Harrier)

68. 24774 Cladorhynchus leucocephalus (Banded Stilt)

69. 25675 Colluricincla harmonica (Grey Shrike-thrush)

70. 24399 Columba livia (Domestic Pigeon) Y
71. 25568 Coracina novaehollandiae (Black-faced Cuckoo-shrike)

72. 25592 Corvus coronoides (Australian Raven)

73. 24671 Coturnix pectoralis (Stubble Quail)

74. 25701 Coturnix ypsilophora (Brown Quail)

75. 24420 Cracticus nigrogularis (Pied Butcherbird)

76. 25595 Cracticus tibicen (Australian Magpie)

77. 25596 Cracticus torquatus (Grey Butcherbird)

78. 25399 Crinia glauerti (Clicking Frog)

79. 25400 Crinia insignifera (Squelching Froglet)

80. 30893 Cryptoblepharus buchananii

81. 30899 Ctenophorus adelaidensis (Southern Heath Dragon, Western Heath Dragon)

82. 25027 Ctenotus australis

83. 25040 Ctenotus gemmula (Jewelled South-west Ctenotus (Swan Coastal Plain pop P3),

skink)

84. 24322 Cygnus atratus (Black Swan)

85. 30901 Dacelo novaeguineae (Laughing Kookaburra) Y
86. 25673 Daphoenositta chrysoptera (Varied Sittella)

87. 25766 Delma fraseri (Fraser's Legless Lizard)

88. 24999 Delma grayii

89. 25296 Demansia psammophis subsp. reticulata (Yellow-faced Whipsnake)

90. 25607 Dicaeum hirundinaceum (Mistletoebird)

91. 25100 Egernia napoleonis

92. 25250 Elapognathus coronatus (Crowned Snake)

93. 24567 Epthianura albifrons (White-fronted Chat)

94. 24379 Erythrogonys cinctus (Red-kneed Dotterel)

95. 25621 Falco berigora (Brown Falcon)

96. 25622 Falco cenchroides (Australian Kestrel)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.



Page 3

Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

97. 25623 Falco longipennis (Australian Hobby)
98. 25727 Fulica atra (Eurasian Coot)

99. 24761 Fulica atra subsp. australis (Eurasian Coot)

100. 25729 Gallinula tenebrosa (Dusky Moorhen)

101. 24763 Gallinula tenebrosa subsp. tenebrosa (Dusky Moorhen)

102. 24764 Gallinula ventralis (Black-tailed Native-hen)

103. 25730 Gallirallus philippensis (Buff-banded Rail)

104. 25530 Gerygone fusca (Western Gerygone)

105. 24735 Glossopsitta porphyrocephala (Purple-crowned Lorikeet)

106. 24443 Grallina cyanoleuca (Magpie-lark)

107. 24295 Haliastur sphenurus (Whistling Kite)

108. 25410 Heleioporus eyrei (Moaning Frog)

109. 25119 Hemiergis quadrilineata

110. Heurodes turritus

111. 25734 Himantopus himantopus (Black-winged Stilt)

112. 24491 Hirundo neoxena (Welcome Swallow)

113. Idiommata blackwalli

114. Latrodectus hasseltii

115. 25131 Lerista distinguenda

116. 25133 Lerista elegans

117. 25005 Lialis burtonis

118. 25661 Lichmera indistincta (Brown Honeyeater)

119. 25415 Limnodynastes dorsalis (Western Banjo Frog)

120. 25378 Litoria adelaidensis (Slender Tree Frog)

121. 25388 Litoria moorei (Motorbike Frog)

122. 25683 Lonchura castaneothorax (Chestnut-breasted Mannikin)

123. 24326 Malacorhynchus membranaceus (Pink-eared Duck)

124. 25651 Malurus lamberti (Variegated Fairy-wren)

125. 25654 Malurus splendens (Splendid Fairy-wren)

126. 25758 Megalurus gramineus (Little Grassbird)

127. 25663 Melithreptus brevirostris (Brown-headed Honeyeater)

128. 25184 Menetia greyii

129. 25191 Morethia lineoocellata

130. 24223 Mus musculus (House Mouse) Y
131. 25420 Myobatrachus gouldii (Turtle Frog)

132. 25248 Neelaps bimaculatus (Black-naped Snake)

133. 24738 Neophema elegans (Elegant Parrot)

134. 25748 Ninox novaeseelandiae (Boobook Owl)

135. 25252 Notechis scutatus (Tiger Snake)

136. 25564 Nycticorax caledonicus (Rufous Night Heron)

137. 24194 Nyctophilus geoffroyi (Lesser Long-eared Bat)

138. 24407 Ocyphaps lophotes (Crested Pigeon)

139. 24085 Oryctolagus cuniculus (Rabbit) Y
140. 25679 Pachycephala pectoralis (Golden Whistler)

141. 25680 Pachycephala rufiventris (Rufous Whistler)

142. 25253 Parasuta gouldii

143. 25681 Pardalotus punctatus (Spotted Pardalote)

144. 25682 Pardalotus striatus (Striated Pardalote)

145. 24648 Pelecanus conspicillatus (Australian Pelican)

146. 24659 Petroica goodenovii (Red-capped Robin)

147. 25697 Phalacrocorax carbo (Great Cormorant)

148. 25698 Phalacrocorax melanoleucos (Little Pied Cormorant)

149. 24667 Phalacrocorax sulcirostris (Little Black Cormorant)

150. 25699 Phalacrocorax varius (Pied Cormorant)

151. 24409 Phaps chalcoptera (Common Bronzewing)

152. 24596 Phylidonyris novaehollandiae (New Holland Honeyeater)

153. 24841 Platalea flavipes (Yellow-billed Spoonbill)

154. 25720 Platycercus icterotis (Western Rosella)

155. 25007 Pletholax gracilis subsp. gracilis (Keeled Legless Lizard)

156. 25703 Podargus strigoides (Tawny Frogmouth)

157. 25704 Podiceps cristatus (Great Crested Grebe)

158. 24907 Pogona minor subsp. minor (Dwarf Bearded Dragon)

159. 24681 Poliocephalus poliocephalus (Hoary-headed Grebe)

160. 25722 Polytelis anthopeplus (Regent Parrot)

161. 25731 Porphyrio porphyrio (Purple Swamphen)

162. 24767 Porphyrio porphyrio subsp. bellus (Purple Swamphen)

163. 24769 Porzana fluminea (Australian Spotted Crake)

164. 25732 Porzana pusilla (Baillon's Crake)

165. 24771 Porzana tabuensis (Spotless Crake)

166. 25511 Pseudonaja affinis (Dugite)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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167. 25259 Pseudonaja affinis subsp. affinis (Dugite)
168. 25433 Pseudophryne guentheri (Crawling Toadlet)

169. 25008 Pygopus lepidopodus (Common Scaly Foot)

170. 24243 Rattus fuscipes (Western Bush Rat)

171. 24245 Rattus rattus (Black Rat) Y
172. 24776 Recurvirostra novaehollandiae (Red-necked Avocet)

173. 25614 Rhipidura leucophrys (Willie Wagtail)

174. 25534 Sericornis frontalis (White-browed Scrubwren)

175. 25266 Simoselaps bertholdi (Jan's Banded Snake)

176. 30948 Smicrornis brevirostris (Weebill)

177. 24329 Stictonetta naevosa (Freckled Duck)

178. 25597 Strepera versicolor (Grey Currawong)

179. 25589 Streptopelia chinensis (Spotted Turtle-Dove) Y
180. 25590 Streptopelia senegalensis (Laughing Turtle-Dove) Y
181. 25705 Tachybaptus novaehollandiae (Australasian Grebe, Black-throated Grebe)

182. 24682 Tachybaptus novaehollandiae subsp. novaehollandiae (Australasian Grebe, Black-

throated Grebe)

183. 24331 Tadorna tadornoides (Australian Shelduck, Mountain Duck)

184. 24167 Tarsipes rostratus (Honey Possum, Noolbenger)

185. 24844 Threskiornis molucca (Australian White Ibis)

186. 24845 Threskiornis spinicollis (Straw-necked Ibis)

187. 25519 Tiliqua rugosa

188. 25204 Tiliqua rugosa subsp. aspera

189. 25207 Tiliqua rugosa subsp. rugosa

190. 25549 Todiramphus sanctus (Sacred Kingfisher)

191. 25723 Trichoglossus haematodus (Rainbow Lorikeet)

192. 25521 Trichosurus vulpecula (Common Brushtail Possum)

193. Urodacus novaehollandiae

194. 24386 Vanellus tricolor (Banded Lapwing)

195. Venator immansueta

196. 25765 Zosterops lateralis (Grey-breasted White-eye, Silvereye)

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

1

Great Barrier Reef Marine Park:
Wetlands of International Importance:

Listed Threatened Species:

None

21

None
None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

2

None

16

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Other Matters Protected by the EPBC Act

None
None
None

Listed Marine Species:
Whales and Other Cetaceans:

25
Commonwealth Heritage Places:

1
None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:
NoneCommonwealth Reserves Marine:

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

2

7State and Territory Reserves:

Nationally Important Wetlands:

NoneRegional Forest Agreements:

Invasive Species: 44

NoneKey Ecological Features (Marine)



Details

Wetlands of International Importance (Ramsar) [ Resource Information ]
Name Proximity
Forrestdale and thomsons lakes Within Ramsar site
Peel-yalgorup system 30 - 40km upstream

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Australasian Bittern [1001] Endangered Species or species habitat
known to occur within area

Botaurus poiciloptilus

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Forest Red-tailed Black-Cockatoo, Karrak [67034] Vulnerable Species or species habitat
known to occur within area

Calyptorhynchus banksii  naso

Baudin's Cockatoo, Long-billed Black-Cockatoo [769] Vulnerable Roosting known to occur
within area

Calyptorhynchus baudinii

Carnaby's Cockatoo,  Short-billed Black-Cockatoo
[59523]

Endangered Species or species habitat
known to occur within area

Calyptorhynchus latirostris

Malleefowl [934] Vulnerable Species or species habitat
likely to occur within area

Leipoa ocellata

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Australian Painted Snipe [77037] Endangered Species or species habitat
may occur within area

Rostratula australis

Insects

A native bee [66821] Critically Endangered Species or species habitat
may occur within

Neopasiphae simplicior

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Banksia Woodlands of the Swan Coastal Plain
ecological community

Endangered Community likely to occur
within area

Matters of National Environmental Significance



Name Status Type of Presence
area

Mammals

Chuditch, Western Quoll [330] Vulnerable Species or species habitat
known to occur within area

Dasyurus geoffroii

Western Ringtail Possum, Ngwayir, Womp, Woder,
Ngoor, Ngoolangit [25911]

Vulnerable Species or species habitat
likely to occur within area

Pseudocheirus occidentalis

Plants

Slender Andersonia [14470] Endangered Species or species habitat
may occur within area

Andersonia gracilis

King Spider-orchid, Grand Spider-orchid, Rusty
Spider-orchid [7309]

Endangered Species or species habitat
known to occur within area

Caladenia huegelii

Dwarf Bee-orchid [55082] Vulnerable Species or species habitat
known to occur within area

Diuris micrantha

Purdie's Donkey-orchid [12950] Endangered Species or species habitat
likely to occur within area

Diuris purdiei

Glossy-leafed Hammer Orchid, Glossy-leaved
Hammer Orchid,  Warty Hammer Orchid [16753]

Endangered Species or species habitat
likely to occur within area

Drakaea elastica

Dwarf Hammer-orchid [56755] Vulnerable Species or species habitat
known to occur within area

Drakaea micrantha

Keighery's Eleocharis [64893] Vulnerable Species or species habitat
may occur within area

Eleocharis keigheryi

Beaked Lepidosperma [14152] Endangered Species or species habitat
likely to occur within area

Lepidosperma rostratum

Cinnamon Sun Orchid [65105] Endangered Species or species habitat
may occur within area

Thelymitra dedmaniarum

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Migratory Terrestrial Species

Grey Wagtail [642] Species or species habitat
may occur within area

Motacilla cinerea

Migratory Wetlands Species

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris acuminata

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species
Calidris ferruginea



Name Threatened Type of Presence
habitat known to occur
within area

Pectoral Sandpiper [858] Species or species habitat
known to occur within area

Calidris melanotos

Red-necked Stint [860] Species or species habitat
known to occur within area

Calidris ruficollis

Long-toed Stint [861] Species or species habitat
known to occur within area

Calidris subminuta

Little Ringed Plover [896] Species or species habitat
known to occur within area

Charadrius dubius

Black-tailed Godwit [845] Species or species habitat
known to occur within area

Limosa limosa

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Osprey [952] Species or species habitat
likely to occur within area

Pandion haliaetus

Ruff (Reeve) [850] Species or species habitat
known to occur within area

Philomachus pugnax

Wood Sandpiper [829] Species or species habitat
known to occur within area

Tringa glareola

Common Greenshank, Greenshank [832] Species or species habitat
known to occur within area

Tringa nebularia

Marsh Sandpiper, Little Greenshank [833] Species or species habitat
known to occur within area

Tringa stagnatilis

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name
Commonwealth Land -

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence

Cattle Egret [59542] Species or species habitat
may occur within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris acuminata

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
known to occur within area

Calidris melanotos

Red-necked Stint [860] Species or species habitat
known to occur within area

Calidris ruficollis

Long-toed Stint [861] Species or species habitat
known to occur within area

Calidris subminuta

Little Ringed Plover [896] Species or species habitat
known to occur within area

Charadrius dubius

Red-capped Plover [881] Species or species habitat
known to occur within area

Charadrius ruficapillus

White-bellied Sea-Eagle [943] Species or species habitat
known to occur within area

Haliaeetus leucogaster

Black-winged Stilt [870] Species or species habitat
known to occur within area

Himantopus himantopus

Black-tailed Godwit [845] Species or species habitat
known to occur within area

Limosa limosa

Rainbow Bee-eater [670] Species or species habitat
may occur within area

Merops ornatus

Grey Wagtail [642] Species or species habitat
may occur within area

Motacilla cinerea

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Osprey [952] Species or species habitat
likely to occur within area

Pandion haliaetus

Ruff (Reeve) [850] Species or species habitat
known to occur within area

Philomachus pugnax

Red-necked Avocet [871] Species or species habitat
known to occur within area

Recurvirostra novaehollandiae



Name Threatened Type of Presence

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Rostratula benghalensis (sensu lato)

Hooded Plover [59510] Species or species habitat
known to occur within area

Thinornis rubricollis

Wood Sandpiper [829] Species or species habitat
known to occur within area

Tringa glareola

Common Greenshank, Greenshank [832] Species or species habitat
known to occur within area

Tringa nebularia

Marsh Sandpiper, Little Greenshank [833] Species or species habitat
known to occur within area

Tringa stagnatilis

State and Territory Reserves [ Resource Information ]
Name State
Gibbs Road WA
Harry Waring Marsupial Reserve WA
Piara WA
Thomsons Lake WA
Unnamed WA48291 WA
Unnamed WA49561 WA
Wandi WA

Extra Information

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species habitat
likely to occur within area

Acridotheres tristis

Mallard [974] Species or species habitat
likely to occur within area

Anas platyrhynchos

European Goldfinch [403] Species or species habitat
likely to occur within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat
likely to occur within area

Columba livia

House Sparrow [405] Species or species habitat
likely to occur within area

Passer domesticus



Name Status Type of Presence

Eurasian Tree Sparrow [406] Species or species habitat
likely to occur within area

Passer montanus

Spotted Turtle-Dove  [780] Species or species habitat
likely to occur within area

Streptopelia chinensis

Laughing Turtle-dove, Laughing Dove [781] Species or species habitat
likely to occur within area

Streptopelia senegalensis

Common Starling [389] Species or species habitat
likely to occur within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species habitat
likely to occur within area

Turdus merula

Mammals

Domestic Cattle [16] Species or species habitat
likely to occur within area

Bos taurus

Domestic Dog [82654] Species or species habitat
likely to occur within area

Canis lupus  familiaris

Cat, House Cat, Domestic Cat [19] Species or species habitat
likely to occur within area

Felis catus

Northern Palm Squirrel, Five-striped Palm Squirrel
[129]

Species or species habitat
likely to occur within area

Funambulus pennantii

House Mouse [120] Species or species habitat
likely to occur within area

Mus musculus

Rabbit, European Rabbit [128] Species or species habitat
likely to occur within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species habitat
likely to occur within area

Rattus norvegicus

Black Rat, Ship Rat [84] Species or species habitat
likely to occur within area

Rattus rattus

Red Fox, Fox [18] Species or species habitat
likely to occur within area

Vulpes vulpes

Plants

Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf Madeiravine,
Potato Vine [2643]

Species or species habitat
likely to occur within area

Anredera cordifolia

Asparagus Fern, Ground Asparagus, Basket Fern,
Sprengi's Fern, Bushy Asparagus, Emerald Asparagus
[62425]

Species or species habitat
likely to occur within area

Asparagus aethiopicus

Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's
Smilax, Smilax Asparagus [22473]

Species or species habitat
likely to occur within area

Asparagus asparagoides

Climbing Asparagus-fern [48993] Species or species habitat
likely to occur

Asparagus plumosus



Name Status Type of Presence
within area

Para Grass [5879] Species or species habitat
may occur within area

Brachiaria mutica

Buffel-grass, Black Buffel-grass [20213] Species or species habitat
may occur within area

Cenchrus ciliaris

Bitou Bush, Boneseed [18983] Species or species habitat
may occur within area

Chrysanthemoides monilifera

Boneseed [16905] Species or species habitat
likely to occur within area

Chrysanthemoides monilifera subsp. monilifera

Flax-leaved Broom, Mediterranean Broom, Flax Broom
[2800]

Species or species habitat
likely to occur within area

Genista linifolia

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom [20126]

Species or species habitat
likely to occur within area

Genista monspessulana

Broom [67538] Species or species habitat
may occur within area

Genista sp. X Genista monspessulana

Lantana, Common Lantana, Kamara Lantana, Large-
leaf Lantana, Pink Flowered Lantana, Red Flowered
Lantana, Red-Flowered Sage, White Sage, Wild Sage
[10892]

Species or species habitat
likely to occur within area

Lantana camara

African Boxthorn, Boxthorn [19235] Species or species habitat
likely to occur within area

Lycium ferocissimum

Olive, Common Olive [9160] Species or species habitat
may occur within area

Olea europaea

Prickly Pears [82753] Species or species habitat
likely to occur within area

Opuntia spp.

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species habitat
may occur within area

Pinus radiata

Asparagus Fern, Plume Asparagus [5015] Species or species habitat
likely to occur within area

Protasparagus densiflorus

Climbing Asparagus-fern, Ferny Asparagus [11747] Species or species habitat
likely to occur within area

Protasparagus plumosus

Blackberry, European Blackberry [68406] Species or species habitat
likely to occur within area

Rubus fruticosus aggregate

Delta Arrowhead, Arrowhead, Slender Arrowhead
[68483]

Species or species habitat
likely to occur within area

Sagittaria platyphylla

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species habitat
likely to occur within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss, Kariba
Weed [13665]

Species or species habitat
likely to occur

Salvinia molesta



Nationally Important Wetlands [ Resource Information ]
Name State
Gibbs Road Swamp System WA
Thomsons Lake WA

Name Status Type of Presence
within area

Silver Nightshade, Silver-leaved Nightshade, White
Horse Nettle, Silver-leaf Nightshade, Tomato Weed,
White Nightshade, Bull-nettle, Prairie-berry,
Satansbos, Silver-leaf Bitter-apple, Silverleaf-nettle,
Trompillo [12323]

Species or species habitat
likely to occur within area

Solanum elaeagnifolium

Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering Cypress,
Salt Cedar [16018]

Species or species habitat
likely to occur within area

Tamarix aphylla

Reptiles

Asian House Gecko [1708] Species or species habitat
likely to occur within area

Hemidactylus frenatus



- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

-32.157322 115.868748,-32.157268 115.874563,-32.16032 115.876794,-32.160283 115.876365,-32.160792 115.876494,-32.161155 115.876494,-
32.161337 115.876258,-32.161628 115.876365,-32.161773 115.876515,-32.162263 115.8757,-32.162372 115.875249,-32.162717 115.875142,-
32.16279 115.868726,-32.157304 115.868748,-32.157304 115.868748,-32.157322 115.868748
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APPENDIX I  
Concept Landscape Masterplan 

(Emerge Associates 2018) 
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CONCEPT SECTIONS
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Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 4.15 0.2 0.005 1 0.078 0.316 0.03 52.9 7.68 0.412

+% 4.79 0.33 0.021 0.16 0.022 0.113 0.008 56.9 4.65 0.2453

+( 4.85 0.28 <0.01 0.7 0.175 0.045 <0.01 37.6 8.48 0.2036

+& 5.51 0.25 <0.01 0.23 0.216 0.249 0.122 64.8 17.8 0.6137

+) 3.74 0.3 <0.01 0.015 0.032 0.904 0.737 69.7 17.8 0.7914

+! 2.16 0.34 0.279 0.16 0.415 1.04 0.464 4.95 42.8 0.3561

+' 5.14 2.11 0.029 0.75 0.562 0.068 <0.01 394 9.2486

+* 6.05 0.84 0.436 <0.01 0.476 0.429 0.122 20.3 1.5081

+$ 3.89 0.23 <0.01 0.3 0.083 0.136 0.144 9.9 0.5041

+ # 3.95 1.54 0.338 <0.01 0.776 0.294 0.053 186 2.7144

+  3.25 0.66 0.612 0.45 1.123 1.356 0.509 50 0.8433

+ % 5.31 2.38 <0.01 0.1 0.104 0.113 0.008 591 2.5863

Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 5.76 0.531 0.129 0.85 0.001 0.057 0.02 48.97 28.71 0.0742

+% 4.18 0.438 0.091 <0.01 <0.01 0.035 0.02 31.65 14.98 0.1728

+( 3.7 0.514 0.11 0.38 0.001 0.057 <0.01 62.32 5.04 0.2378

+& 5.25 0.334 0.456 0.12 0.462 0.057 0.242 32.64 8.36 0.1919

+) 3.56 0.867 0.643 <0.01 0.595 0.268 0.686 56.38 20.66 0.3912

+! 3.5 0.596 0.527 <0.01 0.641 0.311 0.767 36.11 15.46 0.1606

+' 5.31 5.74 0.82 0.032 0.924 0.065 0.02 1321 1132.27 1.9868

+* 5.52 1.045 0.557 <0.01 0.652 0.057 0.121 19.3 20.882 1.7935

+$ 3.72 0.348 0.249 <0.01 0.162 0.057 0.061 11.9 8.39 0.1929

+ # 4.21 2.18 0.598 <0.01 0.595 0.12 0.444 22.3 87.88 3.392

+  3.37 0.65 0.805 <0.01 0.863 0.586 1.17 20.8 27.88 0.3502

+ %

Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 5.9 0.447 0.096 1.12 <0.01 0.046 0.015 10.88 6.97 0.00736

+% 4.44 0.457 0.791 0.028 <0.01 0.07 0.015 24.24 10.01 0.2199

+( 3.77 0.525 <0.01 0.28 0.039 0.07 0.015 27.2 10.52 0.2151

+& 5.76 0.352 0.052 0 <0.01 0.302 0.151 11.38 4.05 0.056

+) 3.57 0.906 0.347 0 0.175 1.16 0.943 52.43 21.76 0.2732

+! 3.56 0.455 0.466 0 0.198 1.764 0.83 14.84 24.29 0.514

+' 5.16 2.87 0.292 0.18 0.248 0.093 0.015 593.52 566.8 12.0962

+* 5.75 1.004 0.573 0 0.197 0.673 0.106 58.12 15.79 0.25

+$ 3.9 0.338 0.074 0.047 0.01 0.325 0.038 54.9 0.74 0.1203

+ # 4.43 1.874 0.432 0 0.222 1.021 0.4 112.52 168.63 1.539

+  3.44 0.544 0.672 0 0.309 1.717 1.215 73.7 37.6 0.1279

+ % 4.09 1.29 0.174 0 0.009 2.901 0.4 52.43 4.11 23.3261
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Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 5.96 0.499 0.046 2.35 0.000 0.022 0.020 26.21 13.89 0.036

+% 4.27 0.379 0.246 0 0.249 0.022 0.000 70.23 1.44 0.3297

+( 3.69 0.451 0.117 1.05 0.047 0.000 0.000 92 5.14 0.3582

+& 5.85 0.305 0.438 0 0.382 0.195 0.041 17.81 9.36 0.0298

+) 3.68 0.845 0.771 0 0.531 1.235 0.832 88.04 38.07 0.2708

+! 3.46 0.552 0.854 0 0.840 0.866 0.446 12.86 22.43 0.0371

+' 5.36 5.51 1.221 0.04 0.897 1.365 0.041 1300.8 1116.26 16.707

+* 5.7 0.84 0.708 0 0.642 0.282 0.122 25.22 18.93 0.0769

+$ 3.85 0.33 0.263 0 0.306 0.217 0.020 56.36 3.81 0.1683

+ # 4.41 1.593 0.692 0 0.531 1.235 0.467 179.7 61.73 1.8299

+  3.55 0.461 1.129 0 1.133 1.278 0.751 114.25 28.91 0.228

+ %

Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 6.22 0.71 0.19 0.40 0.26 0.03 0.01 53.42 5.00 #, #
+% 4.32 0.45 0.12 0.01 0.24 0.03 0.00 52.43 1.38 #,%&
+( 3.72 0.55 0.03 0.80 0.02 0.12 0.00 117.22 35.72 #,&(
+& 6.01 0.41 0.35 0.00 0.56 0.03 0.03 28.19 4.57 #,#$
+) 3.76 0.91 0.45 0.00 0.77 0.48 0.69 92.00 45.38 #,&%
+! 3.57 0.52 0.33 0.00 0.55 0.30 0.52 7.91 26.75 #, '
+' 5.55 6.18 0.46 0.00 0.85 0.03 0.03 1033.71 1285.59  ),'#
+* 5.80 0.84 0.31 0.00 0.63 0.05 0.11 43.03 18.64 #, #
+$ 4.06 0.27 0.18 0.00 0.35 0.05 0.03 4.45 0.95 #,(#
+ # 4.45 1.47 0.30 0.00 0.58 0.05 0.48 32.64 56.95 %,#%
+  3.60 0.54 0.29 0.00 0.55 0.44 0.76 6.43 35.20 #,&#
+ %

Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 5.80 0.361 0.081 1.400 0.015 0.10 0.06 21.27 3.65 #,#!&
+% 4.16 0.570 0.054 0.072 0.091 0.12 0.02 29.18 5.70 #,%&'
+( 3.73 0.583 0.027 1.880 0.026 0.10 0.04 60.84 33.24 #, &$
+& 5.89 0.281 0.418 0.018 0.274 0.41 0.15 4.45 7.86 #,#!)
+) 3.65 0.757 0.802 0.000 0.788 1.34 1.13 15.83 46.86 #,% $
+! 3.58 0.372 0.625 0.000 0.486 1.67 1.24 2.47 33.13 #,#'!
+' 4.97 0.937 0.261 0.000 0.179 0.34 0.06 39.57 26.36 (,%#$
+* 5.70 0.762 0.602 0.000 0.584 0.88 0.24 15.33 34.43 #,#!)
+$ 3.75 0.350 0.353 0.076 0.332 0.26 0.11 5.44 5.92 #,)##
+ # 3.88 1.733 0.529 0.000 0.438 0.74 0.33 44.51 64.60   ,')%
+  3.34 0.648 1.101 0.000 1.154 1.79 1.15 35.61 37.56 #,%) 
+ %
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Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 5.82 0.397 2.65 2.65 0 0.044 0.046 2.968 4.43 0.073

+( 3.28 0.460 0.270 0.270 0.010 0.044 0.000 77.65 32.43 0.501
+& 5.84 0.321 0.300 0.006 0.230 0.066 0.020 6.43 12.45 0.086
+) 3.07 0.922 0.960 0.000 0.710 0.263 0.400 170.14 43.65 0.320
+! 2.83 0.566 0.497 0.000 0.500 0.198 0.420 43.03 36.50 0.090
+* 5.13 0.775 0.461 0.000 0.380 0.066 0.039 51.44 22.44 0.086
+ # 3.74 1.355 0.851 0.000 0.450 0.088 0.078 93.97 78.29 2.055
+  2.91 0.340 0.452 0.000 0.420 0.329 0.480 46.49 52.78 0.227
+ % 3.63 2.064 5.990 0.015 0.120 1.088 0.000 267.08 398.34 11.000


�&3


Sample pH EC (mS)
Total N 
(mg/L)

Nitrate N 
(mg/L)

Amm. N 
(mg/L)

Total P 
(mg/L)

Free Rea. P 
(mg/L)

Cl (mg/L) SO4 (mg/L) Fe (mg/L)

+ 6.19 0.329 1.29 1.2 <0.01 0.101 0.045 62 3.96 0.067

+% 4.24 0.461 0.322 0.08 0.086 0.054 0.022 101 5.66 0.129

+( 6.24 0.286 0.275 0.140 <0.01 0.089 0.089 108.00 9.31 0.421
+& 3.94 0.463 0.361 0.085 0.127 0.077 0.045 60.00 9.31 0.093
+)
+! 3.51 0.504 0.643 <0.01 0.489 0.692 0.692 38.00 57.60 0.173
+' 5.24 2.380 0.598 <0.01 0.434 0.054 0.022 167.00 572.10 20.000
+* 6.03 0.642 0.547 <0.01 0.455 0.223 0.223 160.00 35.60 0.120
+$ 3.87 0.388 0.132 0.024 1.080 0.054 <0.01 103.00 4.22 0.146
+ # 4.53 0.983 0.946 <0.01 0.946 0.715 0.715 66.00 103.90 1.520
+  3.27 0.592 0.954 0.009 0.843 0.558 0.558 51.00 52.40 0.188
+ % 3.86 0.694 0.582 <0.01 0.284 0.170 0.134 151.00 45.20 6.340

not sampled
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