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1 Introduction 

Walker Quarries Pty Ltd (Walker Quarries) currently operates Wallerawang Quarry (the 

Quarry), located on land adjoining the Great Western Highway to the south of 

Wallerawang, approximately 8 km northwest of Lithgow (Figure 1.1).  Original approval 

(DA 344-11-2001) was granted to Sitegoal Pty Ltd (parent company of Walker Quarries 

Pty Ltd) in 2004, however, activities were not commenced until late 2014.  DA 344-11-

2001 was modified on 25 August 2017 and required the preparation of a Biodiversity 

Management Plan (Condition 3(26)). 

Section 5 of the Biodiversity Management Plan (BMP) for the Quarry outlines the 

ecological and rehabilitation monitoring program for the Quarry.  The monitoring is 

designed to assess the adequacy of the ecological management strategies to be 

undertaken as part of the BMP. 

The specific objectives of the monitoring program are to: 

¶ evaluate the success of flora and fauna management strategies; 

¶ facilitate continuous improvement in rehabilitation and revegetation practices; 

¶ record and document changes in retained vegetation within the Quarry, and allow for 

comparison with previous records; 

¶ record and document fauna population changes and identify any breeding and 

critical habitat; and 

¶ ensure the ecological significance of the remnant vegetation or rehabilitated areas 

are maintained or improved as a result of ongoing management practices. 

 

The BMP includes specific monitoring procedures in relation to the Purple Copper Butterfly 

(Paralucia spinifera; PCB) and local flora and fauna which represent a continuation of 

monitoring techniques undertaken at the Quarry in 2016 (Lesryk Environmental 2016a; 

2016b), 2017 (Lesryk Environmental 2017a; 2017b) and 2018 (Ecoplanning 2019).   

This report presents the method and results of monitoring for the PCB and local flora and 

fauna undertaken in spring 2019 and in accordance with the BMP.  A brief comparison 

with the results of previous vegetation monitoring from 2016 to 2018 is included to assess 

changes in quality, integrity and habitat value of retained vegetation.   
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Figure 1.1: Site location 
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2 Methods 

2.1 Local flora and fauna 

Monitoring surveys for local flora and fauna were undertaken by Brian Towle (Senior 

Ecologist) on the 18 and 30 October 2019.   

In accordance with the requirements of the BMP, monitoring of local flora involves annual 

monitoring of vegetation within six monitoring plots (10 m x 10 m).  As rehabilitation of the 

Quarry is completed, additional quadrats are to be established to allow for comparison of 

the vegetation of rehabilitated landform to the surrounding landforms. 

The locations of the six monitoring plots are shown in Figure 2.1 with site details 

summarised in Table 2.1.  Each plot is marked with a star picket in its north-western corner 

(where GPS coordinates for the plot have been recorded) and a photo of each plot was 

taken from this location.   

The monitoring within the six monitoring plots follows the methods of previous monitoring 

surveys (Lesryk Environmental 2016a; 2017a) and the methods outlined within the BMP.  

Within each plot the abundance of all vascular plants present was recorded using the 

following modified Braun-Blanquet scale: 

1.  <5% cover & 3 or less individuals 

2.  <5% cover & More than 3 individuals sparsely scattered 

3.  <5% cover common and consistent 

4a.  <5% cover & very abundant many individuals 

4b.  5 ï 25% cover 

5.  25 ï 50% cover 

6.  50 ï 75% cover 

7.  75% - 100% cover 

The dominant species and foliage cover for each stratum (e.g. canopy, shrub, 

groundcover) was also recorded for each monitoring plot. 

Two Levy Pole transects were also conducted for each monitoring plot.  Each Levy Pole 

transect involves a 5 m transect extending into the quadrat at 90 degrees to the quadrat 

perimeter tape.  The starting points for each transect were determined by a random 

number generator excluding the sides of the quadrat (0, 10, 20, 30 and 40 metres).  This 

meant that numbers from the following number sets were selected (1-9, 11-19, 21-29, 31-

39).  If the two transect locations determined by the random number generator intersected 

each other, the second transect was moved based upon another randomly generated 

number (provided the second number was 1 m or more apart from the first transect). 

At 0.5 m increments along the Levy Pole transect (starting at 0.5 m and finishing at 5.0 m) 

all vegetation that made contact with a pole (approximately 18 mm diameter) held 

vertically was recorded.  Vegetation which made contact with the pole was identified to 

species level and the height of the vegetation was assigned to one of the following height 

categories: 

¶ 0 - 0.1 m 
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¶ >0.1 - 0.5 m 

¶ >0.5 - 1 m 

¶ >1.0 ï 2.0 m 

¶ >2.0 ï 4.0 m. 

 

Observations of local fauna, including species identified from call recognition, indirect 

observations (including scats, tracks, chewed cones etc.) or observed visually were 

recorded concurrently with surveys for the PCB and the vegetation monitoring plots.  

These fauna observations were not confined to any specific plot and included areas of 

retained bushland within the Quarry which were traversed to access monitoring plots.  

Table 2.1: Floristic monitoring plot details 

Monitoring 

plot 

GPS co-ords (GDA94) 

Aspect (°) Slope (°) Location 

Easting Northing 

WALLQ1 227942 6296438 140 20 

East of the 

supplementary 

stockpile area 

WALLQ2 227859 6296349 310 5 
South of creek below 

main storage dam 

WALLQ3 227992 6296455 225 30 South of extraction area 

WALLQ4 228201 6296456 80 10 East of extraction area 

WALLQ5 228117 6296843 10 8 
North-east of the top 

working dam 

WALLQ6 228269 6296610 320 15 
NE of the extraction 

area 
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Figure 2.1: Vegetation monitoring locations 
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2.2 Purple Copper Butterfly 

Monitoring surveys for the PCB at the Quarry and control site were undertaken on the 18 

and 30 October 2019 by Brian Towle.  In accordance with the BMP, five patches of 

Bursaria spinosa subsp. lasiophylla (Blackthorn) within the Quarry were monitored.  The 

locations of the five monitoring sites are shown in Figure 2.2 with site details summarised 

in Table 2.2.  At each of the monitoring sites the following methods were employed: 

¶ Surveyor positioned themselves to survey the site and conduct visual 

inspections to observe any butterfly activity for at least 10 minutes per site. 

¶ Random plants were searched for PCB caterpillars. 

¶ Random plants were selected and searched for the ant species 

Anonychomyrma itinerans, as this ant has a mutualistic relationship with 

PCB. 

¶ Selected Bursaria spinosa subsp. lasiophylla plants were gently shaken to 

trigger a flight response from any butterflies present. 

¶ Any butterflies observed were captured using a butterfly net and identified 

using Braby (2016).  All animals captured were released at their point of 

capture. 

¶ The age of plants (large plants and seedlings present), health (any new 

shoots present) and evidence of grazing (chewed leaves) were recorded. 

 

The BMP identifies that this survey methodology is also to be undertaken at two control 

sites, with control sites located at Cox's Creek, Wallerawang, and Eusdale Road, 

Yetholme surveyed in previous seasons (2016 and 2017).  Consultation with the NSW 

Department of Planning, Industry and Environment prior to the 2018 surveys identified an 

alternative control site at the Cheetham Flats TSR (Hampton Road, Rydal) located 

approximately 13 km south-west of the Quarry.  As in 2018, the 2019 surveys for PCB at 

control sites were limited to the single site at Cheetham Flat TSR.   

Weather conditions during the survey period (18 and 30 October 2019), as recorded 

onsite, were warm with maximum temperatures between 21-28°C and with very low cloud 

cover.  Winds were generally light although increased in the late afternoon (after surveys 

were completed).  Weather conditions as recorded at the nearest meteorological station 

at Marrangaroo (station 063308), located approximately 5 km east of the Quarry, are 

presented in Table 2.3.  Monthly rainfall totals for 2016 to 2019, as recorded at the 

Lidsdale (Maddox Lane) Meteorological Station, is presented in Table 2.3. 
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Table 2.2: PCB monitoring site details 

Monitoring plot 

GPS co-ords (GDA94) Elevation (m 

ASL), aspect & 

slope (°) 

Approx. 

stand size Easting Northing 

17 227716 6295941 

~922 m ASL. 

North facing 

slope, ~10° 

100 x 30 m 

18 227887 6295945 

~917 m ASL. 

North facing 

slope, ~5° 

20 x 20 m 

19 227948 6296046 

~915 m ASL. 

East facing 

slope, ~30° 

20 x 20 m 

20/21 228005 6296045 

~910 m ASL. 

South facing 

slope, ~30° 

30 x 20 m 

24 228244 6295945 

~955 m ASL. 

North-east 

facing slope, 

~20° 

20 x 20 m 

ASL ï Above Sea Level 

 

Table 2.3: Weather conditions during Purple Copper Butterfly surveys, as recorded at 
Marrangaroo meteorological station 

Date 

Temperature 

(°C) 
Rainfall 

(mm) 

Wind - 9 am Wind ï 3 pm 

Min Max Direction 
Speed 

(km/hr) 
Direction 

Speed 

(km/hr) 

18/10/2019 1.8 19.6 0 WSW 11 WNW 7 

30/10/2019 6.0 27.0 0 Calm N/A W 6 
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Table 2.4: Total monthly rainfall (mm) from 2016 to 2019, as recorded at the Lidsdale (Maddox 
Lane) Meteorological Station 

Year 
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2016 142 28.8 69.6 6.2 26 173.4 91.4 52.2 118.6 71.4 58.4 86.4 

2017 37.2 12.2 141.4 21.2 32.6 19.6 6.6 41.8 4.2 106 28.8 75.2 

2018 49 65.2 56.6 13.6 12.6 34.6 5.4 38 67.6 79.8 124.6 80.6 

2019 154.6 21.4 84.2 1 37.2 16.2 10.8 18 52 9.4 35.8 2.8 

Mean 85.8 75.9 66.6 42.4 47.9 49.8 49.3 62.4 53.0 67.1 71.8 72.8 
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Figure 2.2: Purple Copper Butterfly monitoring locations 
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3 Results and Discussion 

3.1 Local flora and fauna 

The photos and floristic data recorded within each monitoring plot and the Levy Pole 

transect results are presented within Appendix A. 

3.1.1 Photo-point monitoring 

Photos taken from the north-west corner of each vegetation monitoring plot are included 

within Appendix A.  No disturbance to vegetation or soils including vegetation clearing, 

widespread dieback, erosion or excavations associated with the Quarry operations were 

recorded within monitoring plots as shown in site photographs.  Additionally, no detectable 

change in vegetation integrity or condition can be observed from comparison of 

photographs from monitoring plots across seasons.    

3.1.2 Floristic monitoring 

A summary of native and exotic species richness within each monitoring site is presented 

in Table 3.1.  Across all monitoring locations, native species richness decreased from 

2018 to 2019 although was above or broadly similar to that recorded in 2016 and 2017 

(Figure 3.1).  The observed decrease in native species richness from 2018 to 2019 is 

thought to represent a natural fluctuation in species richness in response to climatic 

conditions including decreased rainfall.  Recorded rainfall in the three months preceding 

the 2019 surveys (July August September) was only 80.8 mm, compared to 111 mm 

across this period in 2018  (Table 2.4).  The native species not recorded in 2019 compared 

to 2018 were generally annual short-lived species or deciduous species (including 

terrestrial orchids).  These species would be expected to increase in cover and abundance 

across the Quarry site in response to rainfall.   

As the decline in species richness was only observed in comparison to a single season 

(2018), with results in 2019 similar to that recorded in 2016 and 2017, the observed 

change does not indicate that the retained woodland within monitoring sites is being 

impacted by the Quarry operations in a manner which is impacting native species richness.  

Continued monitoring will be required to establish whether the observed decline is part of 

any ongoing long-term trend.   

Exotic species richness has remained relatively stable at individual monitoring plots across 

seasons (Table 3.1).  Exotic species richness within individual monitoring sites in 2019 

was within the range of previous seasons for each site and no new exotic species were 

recorded in 2019.  Two exotic species recorded within the monitoring sites, Rubus 

ulmifolius* (Blackberry) and Hypericum perforatum (St Johns Wort), are high threat exotic 

weeds, as defined under the Biodiversity Assessment Method.  

The percent cover of individual species and structural layers within monitoring plots was 

generally similar across seasons.  Increases and decreases in cover of individual species 

at individual sites were observed, although no overall trends suggesting increases or 

decreases in individual species, or groups of species, were observed. 
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Table 3.1: Species richness within monitoring plots 
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Total species 
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Figure 3.1: Native species richness within monitoring plots 

0

5

10

15

20

25

30

35

40

45

2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019

WALLQ1 WALLQ2 WALLQ3 WALLQ4 WALLQ5 WALLQ6

N
a
ti
v
e
 s

p
e
c
ie

s
 r

ic
h
n
e
s
s



Biodiversity monitoring 2019 

Walker Quarry, Wallerawang, NSW 

ecology  |  planning  |  offsets 14 

 

3.1.3 Vegetation structure 

The height, cover and dominant species within each structural layer at each monitoring 

location is presented in Table 3.2.  Data from Levy Pole transects is presented in 

Appendix A.  Across all monitoring plots, native dominated woodland and forest remain 

present including structural layers which are typical of the woodland and forest types 

present within the Quarry.  The cover and composition of structural layers in 2019 was 

generally similar to the results from previous monitoring seasons.  The generally small 

fluctuations observed in cover of individual structural layers are thought to be related to 

the subjective nature of this data, or small changes in cover in response to drier conditions 

preceding the 2019 surveys, rather than indicating changes in overall cover of vegetation 

structural layers.   

Two monitoring locations (WALLQ1 and WALLQ3) included the exotic species 

Anthoxanthum odoratum* (Sweet Vernal Grass) as one of the dominant species, although 

the cover of this species at these sites was consistent with previous monitoring seasons.   

Table 3.2: Vegetation structural data 

Monitoring 

plot 
Stratum 

Height 

(m) 

Cover 

(%) 
Dominant species 

WALL-Q1 

Tree 17 20 
Eucalyptus viminalis, Eucalyptus bridgesiana, 

Eucalyptus mannifera  

Shrub 2 10 Bursaria spinosa subsp. lasiophylla 

Ground 0.5 60 
Lomandra filiformis, Anthoxanthum odoratum*, 

Dianella revoluta 

WALL-Q2 

Tree 18 20 Eucalyptus mannifera, Eucalyptus melliodora 

Shrub 6 1 Acacia dealbata 

Ground 0.5 40 
Lomandra filiformis, Poa sieberiana, Lissanthe 

strigosa 

WALL-Q3 

Tree 18 30 
Eucalyptus dives, Eucalyptus viminalis, 

Eucalyptus bridgesiana 

Shrub 2 5 Bursaria spinosa subsp. lasiophylla 

Ground 1 60 
Rytidosperma pallida, Poa sieberiana, 

Anthoxanthum odoratum* 

WALL-Q4 

Tree 12 10 Eucalyptus dives, Eucalyptus mannifera 

Ground 0.8 20 
Rytidosperma pallida, Patersonia sericea, 

Hibbertia obtusifolia 

WALL-Q5 Tree 12 10 Eucalyptus mannifera, Eucalyptus rossii 
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Monitoring 

plot 
Stratum 

Height 

(m) 

Cover 

(%) 
Dominant species 

Ground 1 20 
Lomandra longifolia, Poa sieberiana, 

Rytidosperma pallida 

WALL-Q6 

Tree 16 25 Eucalyptus mannifera, Eucalyptus rossii 

Shrub 1.5 1 Hakea laevipes 

Ground 0.5 10 
Rytidosperma pallida, Lomandra longifolia, 

Lomandra gunnii 

* denotes an exotic species. 

3.1.4 Local fauna 

Two native mammals, 16 birds and one reptile species were opportunistically observed 

during the monitoring surveys (Appendix B).  No threatened species listed under the NSW 

Biodiversity Conservation Act 2016 (BC Act) were observed.   

Observations of local fauna made during the monitoring indicate that the vegetated areas 

of the Quarry continue to provide habitat for an array of native fauna species. 

3.2 Purple Copper Butterfly 

A single PCB was observed at the control site at Cheetham Flat TSR on the 30 October 

2019, with no individuals observed during the targeted searches on 18 October 2019.  

Consultation with DPIE identified that PCB had been recorded within the Rydal/Yetholme 

area as early as the 10 October, although numbers were low compared to previous 

seasons (M. Castles pers. comm. 2019).  The observation of a PCB at the control site on 

the 30 October 2019 confirmed that PCB monitoring was conducted at an appropriate time 

and during suitable weather conditions.   

No PCBs were observed within any of the monitoring sites at the Quarry.  Two butterfly 

species, Australian Painted Lady (Vanessa kershawi) and Common Grass-blue (Zizina 

otis), were recorded in addition to a number of moths, beetles, bees and dragonflies (Plate 

3.1).  Data recorded from each monitoring site is included in Appendix C. 

Ant species were observed at three monitoring sites (site 17,18 and 19), although the ant 

species present was identified as a Crematogaster sp. and not the species 

Anonychomyrma itinerans with which PCB has mutualistic relationship. 

Bursaria spinosa subsp. lasiophylla within each of the monitoring sites was observed to 

be in a healthy condition with mature fruiting individuals and seedlings present.  All sites 

included Bursaria spinosa subsp. lasiophylla with new growth (Plate 3.1) and some 

evidence of grazing, although it was not possible to determine whether the grazing was 

recent. 

These monitoring results are largely consistent with monitoring results from 2016-2018, 

where no PCB or Anonychomyrma itinerans were recorded within the Quarry, although 

Bursaria spinosa subsp. lasiophylla remained in good health with new growth evident. 
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As the PCB has an annual life-cycle with one generation completed annually, and the 

species has not been detected within the Quarry during the last four years of monitoring, 

it is likely that the population(s) which once occurred within the Quarry has become locally 

extinct.  The landscapes surrounding the Quarry, including forestry plantations, cleared 

agricultural lands and steeply sloping land adjacent to the Cox's River do not represent 

habitat for the PCB and reduce the chances of habitat on site being recolonised by the 

species.  Another factor reducing the likelihood that habitat at the Quarry may be 

recolonised by PCB is the weak erratic flight of this species and its extremely low dispersal 

capability (NPWS 2001).   

 

Plate 3.1: Common Grass-blue observed at Site 24 (left) and Bursaria spinosa subsp. lasiophylla with 
new growth and herbivory 
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4 Conclusions and recommendations 

No large-scale disturbance to vegetation or soils which were attributable to the quarry 

operations were detected within the areas surrounding the Quarry operations.  

Observations of local fauna made during the monitoring indicate that the vegetated areas 

of the Quarry continue to provide habitat for an array of native fauna species. 

Based upon results from the 2019 monitoring period, no observable or significant trends 

in the occurrence of specific threatened species or quality / quantity of available habitat 

has been identified.   

Several exotic flora species which have potential to invade native vegetation and 

outcompete native species were recorded within the Quarry including Hypericum 

perforatum* (St Johns Wort), Pinus radiata* (Radiata Pine) and Rubus ulmifolius* 

(Blackberry).  These species should be targeted as part of weed control works within the 

Quarry.  

As no PCB or attendant ants (Anonychomyrma itinerans) have been recorded within the 

Quarry during the last four monitoring surveys (Lesryk 2016b; 2017b; Ecoplanning 2019), 

with PCB last detected in the Quarry in September 2002, it is likely that the population of 

PCB which once occurred within the Quarry is now locally extinct.   

4.1 Future monitoring 

It is noted that four of the vegetation monitoring sites (WALLQ1 to WALLQ4), and four of 

the Purple Copper Butterfly monitoring sites (17, 18, 19 and 20/21) are located within or 

immediately adjacent to the recently approved extension to the Quarry disturbance 

footprint (DA 344-11-2001 MOD3).  While Walker Quarries confirms that none of these 

sites will be disturbed in 2020, these will be progressively cleared over the life of the 

Quarry.  The following recommendations with respect to future monitoring at these sites 

are made. 

In relation to the vegetation monitoring sites, these sites should continue to be monitored 

for as long as they remain uncleared by Quarry development.  Forward planning schedules 

for clearing will be reviewed annually and when clearing of a site is planned within the next 

12 months, an alternative site should be identified.  It is recommended that new sites are 

surveyed using the same methods as for the current monitoring sites to establish it as a 

reasonable replicate of the site to be cleared.  This should allow for assessment of trends 

to be continued. 

In relation to the Purple Copper Butterfly sites, these represent the patches of available 

habitat on the mining lease.  No other habitat is known on the mining lease and as such, 

replication of these monitoring sites will not be possible.  It is noted that disturbance to this 

habitat has been assessed as part of the BDAR completed for the Quarry modification and 

offsetting requirements calculated.  It is recommended that as biodiversity offsets are 

required to be retired prior to disturbance, that monitoring may be ceased. 
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Appendix A Floristic Monitoring data  
Site Photos 

 

WALLQ1 ï 30 October 2019 

 
WALLQ2 ï 18 October 2019 
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WALLQ3 ï 18 October 2019 

 
WALLQ4 ï 18 October 2019 


































