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Glossary of Terms

Buffer Area

250m and 50m buffer surrounding Maroota Public School and a house along Old
Northern Road, respectively.

DP&E

NSW Department of Planning and Environment

EEC

Endangered Ecological Community

EPBC Act

Commonwealth Environment Protection and Biodiversity Conservation Act 1999

FFMP

Flora and Fauna Management Plan

KPI

Key Performance Indicator

Locality

The area within a 10km radius of the Site

Modification

Approved quarry location under development application (DA) 250-09-01 Modification

Area

4 (see Figure 1.1)

NSW

New South Wales

OEH

NSW Office of Environment and Heritage

OSEM

OnSite Environmental Management

Project

All works associated with development application (DA) 250-09-01

Rehabilitation

Area within which revegetation and rehabilitation activities will be undertaken to offset

Offset

the impact of Modification 4 on native vegetation

Site

4610, 4612, 4544 and 4572 Old Northern Road, Maroota (see Figure 1.1)

TSC Act

NSW Threatened Species Conservation Act 1995
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Chapter

1

Introduction
Cumberland Ecology was commissioned by Dixon Sand (Penrith) Pty Ltd (Dixon Sand) to
prepare a Flora and Fauna Monitoring Program (the ‘monitoring program’) for Development
Application (DA) 250-09-01 (the ‘Project’). The Project involves the extraction of sand
resources at Maroota. The Project has had four modifications since the original approval in
2001, with the latest, Modification 4 (the ‘Modification Area’), being approved in July 2015.
The approval of the Modification Area (see Figure 1.1) has resulted in updates to the
Conditions of Consent issued for the Project in the Land and Environment Court, pertaining
to the clearance of native vegetation. This monitoring program has been developed in
accordance with the requirements of Condition 4.9 and 4.10 of the Conditions of Consent.

1.1

Conditions of Consent

Table 1.1 identifies the Conditions of Consent relevant to the monitoring program and where
each has been addressed in this report.

Table 1.1

Conditions of Consent relevant to the monitoring program

Condition
4.9

Details

Section/s Addressed

The Applicant shall prepare and implement a Flora and Fauna Sections 2.1, 2.2, 2.3, 2.4
Monitoring Program to monitor the effects of the development & 2.5
on flora and fauna including known populations of Tetratheca Sections 3.1, 3.2, 3.3 & 3.4
glandulosa, Melaleuca deanei, Darwinia fascicularis subsp.
oligantha, and Kunzea rupestris on the site. The Program shall
also monitor the success of revegetation works on the site.
The Program shall be developed in consultation with OEH and
Council. The Program shall include annual surveys for
threatened species during quarry operations. The Applicant
shall include the Flora and Fauna Monitoring Program in the
SEMP (condition 6.3(i)).

4.10

The Flora and Fauna Monitoring Program shall begin before

Section 1.3 & 2.1

the commencement of operations on the quarry site and
continue until at least two years beyond the period of approval
in condition 1.5.
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1.2

Site Description

The site covers an area of approximately 58.43 ha within The Hills Local Government Area.
It encompasses four land parcels, namely Lots 1 and 2 of DP 547255 and Lots 29 and 196
of DP 752025, located on the western side of Old Northern Road, Maroota (see Figure 1.1).
The site contains native vegetation communities and habitat for threatened species listed
under the NSW Threatened Species Conservation Act 1995 (TSC Act) and/or
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
The site contains retained native vegetation in the east within the Buffer Area (see Figure
1.1). The Buffer Area has been established around Maroota Public School (250m buffer)
and a dwelling (50m buffer) to buffer it from the effects of the Project. Native vegetation
cleared within the Project will be revegetated and rehabilitated within the Rehabilitation
Offset to replace the vegetation communities and threatened species habitat lost as a result
of the clearing of the Modification Area. The Rehabilitation Offset is located along the
southern boundary of Lot 2 DP547255 and Lot 29 DP752025, as shown in Figure 1.1.
The following sections identify the flora and fauna values of the site that will be monitored
within this monitoring program.

1.2.1

Native Vegetation Communities

The following native vegetation communities are present within the Modification Area (see
Figure 1.2):


Banksia ericifolia – Leptospermum trinervium Heath;



Angophora costata – Corymbia gummifera Woodland; and



Eucalyptus punctata – Acacia parramattensis Woodland.

1.2.2

Threatened Flora

The following threatened flora species have been identified as occurring within the site (see
Figure 1.2):


Melaleuca deanei (Deane’s Melaleuca) – Vulnerable under the EPBC Act and TSC
Act;



Tetratheca glandulosa – Vulnerable under the EPBC Act and TSC Act;



Darwinia fascicularis subsp. oligantha – Endangered under the TSC Act; and



Kunzea rupestris – Vulnerable under the EPBC Act and TSC Act.

1.2.3

Threatened Fauna

The following threatened fauna species have been identified as occurring within or adjacent
to the site (see Figure 1.2):
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Glossy Black-cockatoo (Calyptorhynchus lathami) – Vulnerable under the TSC Act;



Large-eared Pied Bat (Chalinolobus dwyeri) – Vulnerable under the EPBC Act and
the TSC Act;



Eastern Freetail-bat (Mormopterus norfolkensis) – Vulnerable under the TSC Act;



Little Bentwing-bat (Miniopterus australis) – Vulnerable under the TSC Act; and



Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) – Vulnerable under the
TSC Act.

1.3

Purpose of Monitoring Program

The purpose of this monitoring program is to monitor, over time, the effects of the
development on the flora and fauna values of the site and to monitor the success of
revegetation works on the site within the Rehabilitation Offset. Monitoring will focus on the
native vegetation communities, threatened flora species and threatened fauna species
identified in Section 1.2, to indicate which management actions are required and when they
should be implemented.
The monitoring program will outline measures to monitor the condition of native vegetation,
condition and abundance of threatened flora, and quantify abundance of native fauna, both
within areas to be developed, revegetated and retained entirely (e.g. Modification Area,
Rehabilitation Offset and Buffer Areas). In order to do this, a number of monitoring sites will
be established throughout the site which is discussed in Section 2. Progress of ecological
restoration and management will be evaluated against Key Performance Indicators (KPIs) so
as to provide feedback that can be used to guide and improve management of the site.
Appropriate data management procedures will be implemented to ensure that all data is
collected using appropriate techniques and suitably analysed to allow meaningful spatial and
temporal comparisons to be made.
The monitoring program includes but is not limited to the following:


Collection of baseline data within existing vegetation communities of the
Modification Area;



Monitoring of remaining native vegetation communities within the site to monitor
the effect of the development on retained vegetation and to ensure vegetation
communities are being maintained by reference to baseline data;



Monitoring of rehabilitated vegetation within the Rehabilitation Offset to ensure that
the ecological function of native vegetation communities will be recreated and
determine the level of success;



Monitoring of rehabilitated vegetation communities within the Rehabilitation Offset
to determine whether threatened flora species have regenerated and to determine
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the success of threatened flora establishment/translocation, including Melaleuca
deanei.


Monitoring of threatened flora species within the site, specifically known
populations of Tetratheca glandulosa, Melaleuca deanei, Darwinia fascicularis
subsp. oligantha, and Kunzea rupestris; and



Monitoring of relevant threatened fauna species recorded within the site.

1.4

Timing

The first year of monitoring of existing flora and fauna within the site is to occur prior to the
commencement of development activities and will represent the baseline data against which
subsequent years monitoring will be compared. Surveys completed by Cumberland Ecology
in 2013 (Cumberland Ecology, 2013) represents this baseline data, however where data
components were not previous collected during this survey, the first year of monitoring will
form the baseline data. This will provide for the monitoring of KPIs and trigger any remedial
actions, if necessary. Threatened flora searches will be undertaken within the site, including
areas of known populations that are currently established as locations for threatened flora
monitoring sites.
For the Rehabilitation Offset, staged rehabilitation is to occur and monitoring will commence
upon completion of rehabilitation actions for each strip. Monitoring will continue annually for
the duration of the development (i.e. 24 May 2022) and for two years beyond the period of
approval (i.e. 24 May 2024) as required by Condition 4.10.

CUMBERLAND ECOLOGY © - DIXON SAND, MAROOTA (DA 250-09-01)

1.4

FINAL

DIXON SAND (PENRITH) PTY LTD
23 JUNE 2016

I:\...\15107\Figures\RP2\20151118\Figure 1.1. The Site

Grid North

Coordinate System: MGA Zone 56 (GDA 94)

Image Source:
Image © 2015 Aerometrex

Figure 1.1. The Site

100

0

100

200

300

400 m

Chapter

2

Methodology
2.1

Introduction

Condition 4.10 requires monitoring to commence prior to the commencement of
development actions. Monitoring commenced in 2004 and will continue annually for the life
of the development (i.e. 24 May 2022) and for an additional two years beyond the period of
approval (i.e. 24 May 2024). All monitoring activities are to be carried out by a qualified
ecologist or a suitably qualified individual.
A total of 13 monitoring sites and 3 reference sites will be established within the site.
References sites were established in 2013 during the Cumberland Ecology survey
(Cumberland Ecology, 2013) and form the baseline data for subsequent monitoring. Table
2.1 identifies the type, total number and location of all monitoring sites and the locations of
these sites are shown on Figure 2.1. Monitoring sites have been established in appropriate
areas to best identify the effectiveness of the rehabilitation works on the flora and fauna
values of the site and to monitor the effects of the development on flora and fauna. The
following three types of monitoring sites will be established within the site:


Vegetation;



Threatened flora; and



Threatened fauna.

These three differing types of monitoring sites will be established within the following areas
(see Figure 2.1):


Modification Area;



Rehabilitation Offset;



Buffer Area; and



Known populations of threatened flora and fauna species.

Additional threatened flora and fauna monitoring sites will be implemented at any time during
the life of this monitoring program if additional species and/or populations are observed, or
when threatened flora species are translocated.

CUMBERLAND ECOLOGY © - DIXON SAND, MAROOTA (DA 250-09-01)

2.1

FINAL

DIXON SAND (PENRITH) PTY LTD
23 JUNE 2016

As the Project will be occurring in stages, rehabilitation of the Rehabilitation Offset will also
be staged. This means that most monitoring sites will be within an area of development at
some point in time. When a monitoring site falls within an area being developed, no data will
be collected as it will be undergoing quarry works and monitoring will commence upon
completion of quarrying activities and subsequent rehabilitation activities. Monitoring of sites
located within the Modification Area outside of the Rehabilitation Offset will cease once
quarrying activities have begun.

Table 2.1

Details of monitoring sites

Monitoring Type
Vegetation –
reference sites
Vegetation –
rehabilitation sites
Vegetation –

Total Number of Sites
3

4

Locations
Modification Area (minimum of one site per vegetation
community)
Rehabilitation Offset (minimum of one site per
vegetation community)

2

Buffer Area

Threatened flora

4

All known threatened flora locations

Threatened fauna

3

All known threatened fauna locations

retained sites

2.2

Vegetation Monitoring Sites

A total of nine vegetation monitoring sites will be implemented within the site (see Figure
2.1). Of these, three vegetation monitoring reference sites will be established within the
existing vegetation communities within the Modification Area prior to the commencement of
clearing activities. The reference sites will involve the collection of baseline data, prior to the
commencement of clearing activities, to provide benchmark values for the rehabilitation of
these communities and measure the success of the rehabilitation within the Rehabilitation
Offset.
Four vegetation monitoring sites will be established within the Rehabilitation Offset. They
will be used to determine the success of rehabilitation activities in relation to the benchmark
data collected for each community prior to the commencement of clearing activities.
Monitoring sites located within the active quarrying area of the Rehabilitation Offset will not
be monitored until the cessation of quarrying activities. As the Project is occurring in stages,
the revegetation and rehabilitation of the Rehabilitation Offset will also be carried out in
stages. Subsequently, vegetation monitoring sites within the Rehabilitation Offset will
become active monitoring sites upon completion of revegetation works for that stage. Timing
of the staged rehabilitation is provided in the Rehabilitation and Landscape Plan.
Two vegetation monitoring sites will also be established in the Buffer Area within the
southeast corner of the site. This monitoring site will be used to determine the effect of the
development on the retained vegetation within the site. Vegetation monitoring sites will be
monitored annually within both the Rehabilitation Offset and Buffer Area.
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Natural regeneration and revegetation activities will be evaluated against the following target
criteria:


Evidence of natural regeneration (tree seedlings);



Evidence of flora species that comprise targeted revegetation of vegetation
communities; and



No evidence that feral animals are significantly affecting regeneration (using visual
assessment).

Each vegetation monitoring site will contain a 20 x 50 m flora monitoring plot and transect
that will be permanently marked by star pickets at the eastern and western ends of the
midline of each plot. The coordinates of each flora monitoring plot will be recorded using a
hand held GPS unit. Within each 20 x 50 plot a subplot will be established, measuring 20 m
x 20 m from the upslope end). The layout of the monitoring sites is shown in Figure 2.2.
Photo reference point
20 m

L

KEY
L
R
US
DS
G

Subplot
50m line transect

G

US

Left
Right
Upslope
Downslope
Ground

20 m

DS

R

50 m

Figure 2.2

Layout of vegetation monitoring site

During monitoring, the following measurements will be collected and recorded at each
monitoring site (20 x 50 m):


Regeneration of canopy species;



Evidence of disturbance by pest animals;



Number and sizes of hollows and the species of tree in which the hollow occurs;



Standing dead timber and cumulative length of fallen logs;
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Proximity to water, rocks, caves and overhangs;



A waypoint to mark the location of the quadrat, using a handheld GPS unit;



Photographs of the quadrat (see Section 2.5); and



General comments especially on seasonal conditions, past management, etc.

Within the subplot (20 x 20m), biometric measurements will be collected and recorded for:


All vascular flora species present;



The stratum in which each species occurred;



Weeds present; and



The relative abundance and cover of each plant species in each stratum.

Along the transect line, biometric measurements will be collected and recorded at 5 m
intervals including the following:


Native overstorey (NOS): height, health and projected foliage cover;



Native mid-storey (NMS): height, health and projected foliage cover; and



Native groundcover (NGC): height, health and projected foliage cover, including:


Grass cover;



Litter;



Bare ground;



Mosses and lichens; and



Weeds.

The relative abundance and cover of each species within the quadrat will be approximated
using a scoring system modified from the Braun-Blanquet scoring system (Braun-Blanquet,
1927). The classes used are provided in Table 2.2.

Table 2.2
Class
1

Modified Braun-Blanquet Classes to be used in Quadrat Surveys
Cover-abundance

Less than 5% cover - rare

Notes
Herbs, sedges and grasses: less than 3 individuals.
Shrubs and small trees: less than 3 individuals.
Medium - large overhanging tree.
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Table 2.2
Class
2

Modified Braun-Blanquet Classes to be used in Quadrat Surveys
Cover-abundance

Less than 5% cover - occasional

Notes
Herbs, sedges and grasses: up to 10 individuals
Shrubs and small trees: 3-5 individuals.

3

Less than 5% cover – common

Herbs, sedges and grasses: more than 10 individuals but
much less than 20 m2 cover.

4

Less than 5% cover – very common Herbs, sedges and grasses: within 20 m2 cover.

5

5 - less than 25 % cover

-

6

25 - less than 50 % cover

-

7

50 - less than 75 % cover

-

8

75 - 100 % cover

-

2.3

Threatened Flora Monitoring Sites

Threatened flora species monitoring will be undertaken annually on selected threatened flora
species to determine whether populations remain stable or improve within the site.
Monitoring will be carried out to determine whether there has been successful rehabilitation
and translocation of threatened flora species and will include the following aims:


Identify changes in population numbers over time;



Determine the success of conservation measures; and



Highlight areas for improvement if these measures are found to be inadequate.

A total of four threatened flora monitoring sites will be implemented within areas where
threatened flora species have been recorded in recent surveys (see Figure 1.2 and 2.1).
Each monitoring site will be permanently marked by a star picket, where possible, which will
be installed near the centre of a known population. Where star pickets cannot be installed
due to a hard substrate (i.e. on rock platforms) individuals will be marked with flagging tape
and/or tags. The co-ordinates of each flora monitoring site will be recorded using a hand
held Global Positioning System (GPS) unit. If only one individual threatened plant is present,
the star picket will be placed in the vicinity of the individual at a distance that will not impact
the individual.
Monitoring sites that are located within an area to be developed (Sites 2-4 as shown on
Figure 2.1), will be monitored up to the time of clearance to measure the effect of the
quarrying activities on the species and provide an indication of condition for translocation
purposes. Where threatened flora species are being translocated from the Modification
Area, monitoring sites will be established at the translocation site and will be monitored
annually for the duration of the monitoring program. Where additional locations of
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threatened flora species are recorded within the Rehabilitation Offset, additional monitoring
sites will be established and monitored annually for the duration of the monitoring program.
During each monitoring survey, targeted surveys will be undertaken at each threatened flora
monitoring site which will include random meander transects within a 50 m radius of the star
picket. Searches for threatened flora should be undertaken annually by a qualified botanist,
during spring to summer. Where threatened species are identified, the species condition,
habitat and abundance will be recorded. A discussion for each threatened flora species to
be targeted in surveys is provided below.

2.3.1

Melaleuca deanei

Melaleuca deanei (Deane’s Melaleuca) is listed as Vulnerable under both the TSC Act and
EPBC Act. This species was recorded at one location within the site within Angophora
costata – Corymbia gummifera Woodland (see Figure 1.2). Due to the suckering nature of
this species, obtaining counts of plants was difficult, so clumps of stems considered to
represent one individual were recorded. A total of 18 clumps were recorded within the site
by Cumberland Ecology (Cumberland Ecology, 2013).
Due to this species producing flowers and seed at infrequent intervals of up to several years,
identification of the plant is not restricted to seasonal variation and as such can be surveyed
throughout the year. Identification of this species should be based on its habitat, alternate
position of leaves and the shape of the leaves (DECCW, 2010).

2.3.2

Tetratheca glandulosa

Tetratheca glandulosa is listed as Vulnerable under both the TSC Act and EPBC Act. This
species is a small spreading shrub to 20-50cm high (OEH, 2013). Tetratheca glandulosa is
distributed from Sampons Pass (Yengo National Park) in the north to West Pymble (Lane
Cover National Park) in the south and Ingleside (Pittwater LGA) in the east and East
Kurrajong (Wollemi National Park) in the west (OEH, 2013). It is associated with shalesandstone transition habitat where shale-cappings occur over sandstone and it typically
occupies ridgetops, upper-slopes and to a lesser extent mid-slope sandstone benches
(OEH, 2013).
Previous surveys by Gunninah Environmental Consultants (Fanning et al., 1998) and
Hawkeswood (Hawkeswood, 2010) recorded Tetratheca glandulosa at two locations,
comprising 40-50 plants and five plants respectively. The Atlas of NSW Wildlife has records
of this species at two locations within the site, whilst OnSite Environmental Management
(OSEM) has found records at another two locations during surveys in 2015 (OSEM, 2015),
as shown on Figure 1.2.
Optimal survey time for this species is between July and November. Surveys outside this
time may detect flowers, but should not be relied upon for a confident assessment of the
plant’s presence/absence and/or population size (NSW NPWS, 2000).
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2.3.3

Darwinia fascicularis subsp. oligantha

Darwinia fascicularis subsp. oligantha is listed as Endangered under the TSC Act and is not
listed under the EPBC Act. This species is an erect spreading shrub that reaches 0.3 m high
(DEC (NSW), 2005). The species is restricted to the Maroota area and is estimated to have
a population of 500 individuals. It is associated with sandstone shallow soils on rock
platforms in rocky heath.
The NSW Wildlife Atlas has one record of Darwinia fascicularis subsp. oligantha that falls
within the site with additional records found during recent surveys undertaken by OSEM
(OSEM, 2015), located in the south-west corner of the site (see Figure 1.2). Apart from this,
no other records of this species have been identified during previous surveys.
Whilst there is no seasonal restriction for searches, this species is more easily identified
during the flowering period from spring to summer.

2.3.4

Kunzea rupestris

Kunzea rupestris is listed as Vulnerable under the TSC Act and EPBC Act. This species is a
clonal shrub reaching 1.5 m high. It is associated with heathland or tall shrubland on flat
sandstone rock outcrops. Whilst no individuals of Kunzea rupestris have been recorded
within the active quarry area; a known population has been recorded in the south-west
corner of the site (OSEM, 2011) (see Figure 1.2).
Surveys can be conducted year round as there are no seasonal restrictions on identification
of this species. However, it is more easily identified during the flowering period in spring.

2.4

Threatened Fauna Monitoring Sites

Threatened fauna species monitoring will be undertaken annually on selected threatened
fauna species to determine whether populations remain stable or improve within the site.
The aims of the threatened fauna species monitoring will be to:


Identify changes in population numbers over time;



Determine the success of conservation measures; and



Highlight areas for improvement if these measures are found to be inadequate.

A total of three threatened fauna monitoring sites will be implemented within the site (see
Figure 2.1). Each monitoring site will be permanently marked by a star picket and the
coordinates of each monitoring site will be recorded using a hand held GPS unit. If and
when the monitoring site is located within an area undergoing quarrying activities, the star
picket will be removed and no surveys will be done at that monitoring point for the duration of
the quarrying activities. Once quarrying activities have ceased and rehabilitation works have
commenced, the star picket will be re-installed and monitoring will continue.
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Surveys for woodland birds and bats will be undertaken at each threatened fauna monitoring
site. The methodology for each survey is provided below.

2.4.1

Woodland birds

At each threatened fauna monitoring site, bird species will be surveyed at dawn for two visits
during spring/summer. Surveys will involve a 20 minute census at each of the monitoring
sites. Monitoring sites located within areas to be developed will not have surveys
undertaken while quarrying works are being undertaken. Once quarrying works have
ceased, surveys will continue during rehabilitation works. All species seen or heard calling
will be recorded. Any evidence of species from nests, droppings and/or chewed cones will
also be recorded for each monitoring site. The focus of the bird surveys will be on the
threatened birds listed under the EPBC Act and/or TSC Act that have been recorded within
the site or which have potential to occur. The Glossy Black-cockatoo (Calyptorhynchus
lathami) is the only threatened bird recorded on the site to date.

2.4.2

Bats

At each threatened fauna monitoring site, bats will be surveyed using ultrasonic call
detectors. Detectors will be installed and left in place for at least two nights during
spring/summer monitoring and all species detected via calls will be recorded. Bat calls will
be analysed by a qualified ecologist.
The focus of the bat surveys will be on the bat species listed under the EPBC Act and/or
TSC Act that have been recorded within or adjacent to the site. These include the following
species:


Large-eared Pied Bat (Chalinolobus dwyeri);



Eastern Freetail-bat (Mormopterus norfolkensis);



Little Bentwing-bat (Miniopterus australis); and



Eastern Bentwing-bat (Miniopterus schreibersii oceanensis).

All vegetation communities within the site and surrounding lands provide suitable forage
habitat for these species.
Three of the threatened microbats recorded are cave-dependant species. There are no
caves or culverts within the site, so these species are highly unlikely to roost or breed here.
Only one species, the Eastern Freetail-bat, is not dependant on caves for roosting or
breeding habitat. Although suitable roosting hollows are present within the site for the
Eastern Freetail-bat, these are relatively scarce. It is therefore likely that all threatened
microbats travel from suitable roosting habitat elsewhere in the locality to forage or drink in
the extensive water bodies within the site and adjacent lands.

CUMBERLAND ECOLOGY © - DIXON SAND, MAROOTA (DA 250-09-01)

2.9

FINAL

DIXON SAND (PENRITH) PTY LTD
23 JUNE 2016

2.5

Photo Reference Points

A photo reference point will be implemented at each monitoring site. Photos will be taken at
each photo reference point on each annual monitoring survey, unless the photo point is
undergoing quarry work during the time of the annual monitoring survey. The aim of the
photo reference points is to document the environmental changes of the site over time. The
following methodology will be undertaken for each photo point during annual monitoring
surveys:


Photo reference point will be the location of monitoring site (i.e. location of star
picket at the up-slope end of vegetation monitoring sites); and



A series of five photos will be taken at each reference point in the following order:

2.6



Photo 1: Directly down;



Photo 2: Upslope;



Photo 3: Downslope;



Photo 4: Left; and



Photo 5: Right.

Data Storage and Analysis

All data will be collected and entered electronically and stored for later use and analysis.
Data will be added annually so that it will form a data matrix that is amenable to analysis
using a range of statistics.
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Chapter

3

Key Performance Indicators
Key performance indicators will be used to measure the success of the monitoring program
on flora and fauna within the site. The following describes what the KPIs are for the native
vegetation communities, threatened flora and threatened fauna covered in this monitoring
program.

3.1

Vegetation

Biometric data will be collected from each of the vegetation communities during the annual
monitoring surveys. The biometric data collected from each vegetation monitoring site in the
first year of the monitoring program will form the baseline values that will be used to assess
the progress of vegetation management and rehabilitation works within each monitoring site
for the life of the monitoring program.
Table 3.1 provides the KPIs used to measure the expected success of vegetation
management and rehabilitation within vegetation monitoring sites.
If vegetation
management and/or rehabilitation does not result in an increase from one year to the next of
the measurable indicators listed in Table 3.1, appropriate management actions outlined in
the Landscape and Rehabilitation Plan will be undertaken within the site to increase the
survival rates of rehabilitated vegetation and increase and/or improve fauna habitat.
Management actions could include the planting of additional plant specimens, increased
weeding and the installation of habitat features for threatened fauna species. Table 3.1 also
summarises the rehabilitation objectives for each vegetation monitoring site covered in this
monitoring program.
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Table 3.1

Vegetation community measurable key performance indicators and rehabilitation objectives

Vegetation

Description of

Current Overall

Management

Community

Works

Condition

Objective

Banksia ericifolia –

Rehabilitation

Measurable Key Performance Indicator

Rehabilitation Objective

To be collected in

Rehabilitate through

% Native overstorey cover (NOS)

Create a self-sustaining and

Leptospermum

baseline surveys (i.e.

revegetation works.

% Native mid-storey cover (NMS)

stable vegetation

trinervium Health

first year of monitoring)

Aim to restore or
increase vegetation

% Native groundcover (NGC)

condition to condition

Mosses/lichen cover (%)

identified in baseline

Organic litter cover (%)

surveys.

Rock/bare ground cover (%)

community with the
structure of the community
in the correct ratios.

Total native species richness (NPS)
Native species richness (canopy)
Native species richness (mid-storey)
Native species richness (groundcover)
% Canopy recruitment (REG)
Total length (m) of fallen logs (FL)
Angophora costata –

Rehabilitation

To be collected in

Rehabilitate through

% Native overstorey cover (NOS)

Create a self-sustaining and

Corymbia gummifera

baseline surveys (i.e.

revegetation works.

% Native mid-storey cover (NMS)

stable vegetation

Woodland

first year of monitoring)

Aim to restore or
increase vegetation
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Table 3.1

Vegetation community measurable key performance indicators and rehabilitation objectives

Vegetation

Description of

Current Overall

Management

Community

Works

Condition

Objective

Measurable Key Performance Indicator

Rehabilitation Objective

Total native species richness (NPS)
Native species richness (canopy)
Native species richness (mid-storey)
Native species richness (groundcover)
% Canopy recruitment (REG)
Total length (m) of fallen logs (FL)
Eucalyptus punctata

Rehabilitation

To be collected in

Rehabilitate through

% Native overstorey cover (NOS)

Create a self-sustaining and

– Acacia

baseline surveys (i.e.

revegetation works.

% Native mid-storey cover (NMS)

stable vegetation

parramattensis

first year of monitoring)

Aim to restore or

Woodland

increase vegetation

% Native groundcover (NGC)

condition to condition

Mosses/lichen cover (%)

identified in baseline

Organic litter cover (%)

surveys.

Rock/bare ground cover (%)

community with the
structure of the community
in the correct ratios.

Total native species richness (NPS)
Native species richness (canopy)
Native species richness (mid-storey)
Native species richness (groundcover)
% Canopy recruitment (REG)
Total length (m) of fallen logs (FL)
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3.2

Threatened Flora Species

The success of the vegetation management and rehabilitation of threatened flora species will
be evaluated against KPIs. Where threatened flora species currently occur in or adjacent to
the site, or where they have been translocated, continued detection and population numbers
of the species in the future will be the primary measurable indicators.
Table 3.2 summarises the threatened flora species measurable key performance indicators
for the purpose of this monitoring program.
If vegetation management and/or rehabilitation does not result in the measurable indicators
listed in Table 3.2 being achieved, appropriate management actions outlined in the
Landscape and Rehabilitation Plan will be undertaken within the site to increase the
threatened species chances of rehabilitation. Management actions could include the
planting of additional specimens and increased weeding.
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Table 3.2

Threatened flora species measurable key performance indicators

Threatened Flora Species

Measurable Key Performance

Description

Current Overall Condition

Management Objective

Translocated Threatened

Habitat rehabilitation

To be collected in baseline surveys

Maintain or increase resident

Continued detection of threatened

Flora species.

and/or maintenance

(i.e. first year of monitoring)

species population.

species at baseline levels

Tetratheca glandulosa

Habitat rehabilitation

To be collected in baseline surveys

Maintain or increase resident

Continued detection of threatened

and/or maintenance

(i.e. first year of monitoring)

species population.

species at baseline levels

Darwinia fascicularis subsp.

Habitat rehabilitation

To be collected in baseline surveys

Maintain or increase resident

Continued detection of threatened

oligantha

and/or maintenance

(i.e. first year of monitoring)

species population.

species at baseline levels

Kunzea rupestris

Habitat rehabilitation

To be collected in baseline surveys

Maintain or increase resident

Continued detection of threatened

and/or maintenance

(i.e. first year of monitoring)

species population.

species at baseline levels
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3.3

Threatened Fauna Species

The success of the ecological management and restoration of threatened fauna species and
their habitat will be evaluated against KPIs. Where threatened fauna species currently occur
in or adjacent to the site, continued detection of the species across the threatened fauna
monitoring sites in the future will be the primary measurable indicator. An additional
objective includes the maintenance and increase in actual and potential habitat for
threatened species including logs and groundcovers such as leaf litter and rocks.
Table 3.3 summarises the threatened fauna species measurable key performance indicators
for the purpose of this monitoring program.
If vegetation management and/or rehabilitation does not result in the measurable indicators
listed in Table 3.3 being achieved, appropriate management actions outlined in the
Landscape and Rehabilitation Plan will be undertaken within the site to increase the
threatened species chances of rehabilitation. Management actions could include the
planting of additional specimens and the installation of habitat features.
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Table 3.3

Threatened fauna species measurable key performance indicators
Current Overall

Threatened Fauna Species

Description

Glossy Black-cockatoo

Habitat rehabilitation and/or

(Calyptorhynchus lathami)

maintenance

Large-eared Pied Bat (Chalinolobus Habitat rehabilitation and/or
dwyeri)

maintenance

Eastern Freetail-bat (Mormopterus

Habitat rehabilitation and/or

norfolkensis)

maintenance

Little Bentwing-bat (Miniopterus

Habitat rehabilitation and/or

australis)

maintenance

Eastern Bentwing-bat (Miniopterus

Habitat rehabilitation and/or

schreibersii oceanensis)

maintenance
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Condition
Species present

Management Objective

Maintain or increase resident species Presence or absence of threatened
populations.

Species present

species

Maintain or increase resident species Presence or absence of threatened
populations.

3.7

species

Maintain or increase resident species Presence or absence of threatened
populations.

Species present

species

Maintain or increase resident species Presence or absence of threatened
populations.

Species present

species

Maintain or increase resident species Presence or absence of threatened
populations.

Species present

Measurable Key Performance Indicator

species
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4

Reporting

4.1

Reporting

All data collected will be added annually to a centralised database so that it will form a data
matrix that is amenable to analysis using a range of statistics. This data matrix and any
significant findings will be included in an annual report submitted to the DP&E and Baulkham
Hills Shire Council, as required by the Conditions of Approval. The annual report will be
prepared following the completion of annual monitoring and will provide the results of the
year’s surveys, and compare them to previous years. Additionally, recommendations will be
made which will feed into the management of each area during the coming year. This report
will describe the works undertaken, present the findings of the monitoring activities, and will
recommend any adaptations or additions to the Flora and Fauna Management Plan.
Included in this reports will be:


All data collected during the annual monitoring surveys;



Assessment on achievement of KPIs;



Any relevant significant statistical findings in relation to vegetation and threatened
species; and



Recommendations on how to improve management when KPIs aren’t being met.

The annual report will form a long term record of the management on the site and will
determine the efficacy of the mitigation measures implemented.
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5

Responsibilities

5.1

Responsibilities

Table 5.1 details who is responsible to undertake the actions included in this monitoring
program.

Table 5.1

Monitoring actions and responsible party

Control / Action
Installation of monitoring sites

Timing / Trigger
Prior to clearing

Responsibility
Environmental

Report Section
2

Manager / Ecologist
Organisation of monitoring works

Prior to clearing/ annually

Environmental

1.3

Manager
Undertaking of vegetation surveys

Prior to clearing/ annually

Botanist

2.2

Undertaking of threatened flora

Prior to clearing/ annually

Botanist/Ecologist

2.3

Prior to clearing/ annually

Ecologist/Zoologist

2.4

Annually

Suitably qualified

4.1

surveys
Undertaking of Threatened fauna
surveys
Reporting

person
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