V. am

HUNTER Annual Review 2025

QUARRIES

Karuah East Quarry, Karuah East Quarry Pty Limited

Appendix 4 — Biodiversity Offset Area Monitoring Report

‘ Page
233 of 434




Karuah East Quarry
Biodiversity Offset Area Monitoring Report

Karuah East Quarry Biodiversity Offset Area

Report prepared for:
Karuah East Quarry Pty Limited



Karuah East Quarry

Biodiversity Offset Area Monitoring Report

Karuah East Quarry Biodiversity Offset Area

Report Prepared for Karuah East Quarry Pty Limited

Version Control

Rev. No. Revision Date Author/s Reviewer

Rev 1 10 February 2026 Rachel Neal Mark Dean

Details
Draft

Report Prepared by Wedgetail Project Consulting

Po Box 234
Cardiff NSW 2285

ABN: 93 640 388 683







Contents

I | I 2 5 1O L I 0 ] 5
I 2 7Y @ 1] 0 1811 5 5
2] @ L R E PRSPPI 7
13 KARUAH EAST QUARRY PROGRESS .......cooiiiiiiiiiiiiiiiitee ettt e e e e 9
LA BIODIVERSITY VALUES ... e e e e e e e e e e e a e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaeeas 11

2 |V | I e (0 1 14
21 VEGETATION AND THREATENED FLORA MONITORING ......ccoiiiiiiiiiiiieee e 14

2.1.1 Vegetation Condition ASSESSIMENT .........uuuiiiiieeeie e e e e e e e e e e earas 16
212 Threatened Flora MONITOMNG . ......couiiuuiiiieiei ettt e e e e e e e e e e e e e aan 16
2.2 SITE WALKOVER AND INSPECTION ...ttt e e e e e e e snnnnaaneeeaae s 17
YV TC o Y =T o T 17

3. RESULTS AND DISCUSSION ..ottt e e e e e e e e e e e et e e et e e anaeeaanas 18
31 ENVIRONMENTAL CONDITIONS ... 18
32 VEGETATION AND THREATENED SPECIES MONITORING.........c.cuviiiiieeieiiiiiiiiieeee e 19

321 Vegetation CONAItION ...........uiiiiiiiie ettt e et e e e e e e e e et b e e aeaaeeaans 19
T I 1 1= 1= 1= o ] - 26
33 SITE WALKOVER AND INSPECTION ..ottt ettt a e e e e e snnnsanaeeaaeees 30
33 L WEEA INTESTALIONS ...ttt s 30
332 FeNCING AN TFACKS ....coiiiiiiiiiii ettt e e e e e e e e e et e e e e e e e s 30
GG 3 T 0 1] 0] o 36
334 VErTEDIAtE PESES ... uuiiiiiiiiiiiiiiiiiiiiiibieiib bbb 38
B Lo o F= 11 = U =0 U o 40

4. PERFORMANCE CRITERIA EVALUATION ...oe e a e 45

L T O 1\ [ @ L 15 [ ]\ 49

8. REFERENCES ... e et eaaas 50

APPENDIX A. VEGETATION CONDITION ASSESSMENT RESULTS.....ccoiviiiiieieeeeen, 51

APPENDIX B. VEGETATION MONITORING DATA . e 67

APPENDIX C. THREATENED FLORA MONITORING RESULTS ......ccciiiiiieeee, 77

APPENDIX D. PHOTO MONITORING.......u it e e e e eaas 109

APPENDIX F. STAFF CONTRIBUTIONS ... .ot eeaas 198

APPENDIX G.  LICENSING. ... oottt et e s 200



Figures

Figure 1:  Karuah East Quarry and Biodiversity OffSet Area ... 6
Figure 2:  Current Extent of clearing within the Karuah East Quarry Project Area..........ccc......... 10
Figure 3:  Vegetation types and threatened flora locations ..............cccooviiiiiiiiiiii e, 13
Figure 4:  Vegetation and threatened flora monitoring locations ..............cccevvvviiiiiii e, 15
Figure 5:  WeEed MapPinNg .....ccooveuiiiiiiieeee e e e e e e e e e e e et e e e e e e e e e et e s e e e e e e aaarba e e eeaeees 34
Figure 6:  Fencing, Track, Erosion and PEeSt ISSUES..........cciiiieiiiiiiiiiiii e 35
Figure 7:  Vertebrate Pest Monitoring camera [0CatioNS..............covviiiiiieeeiiiice e 40
Figure 8: Habitat resource and Nest BOX LOCALIONS .........uiiieeiiiiiiiiiiiae e 44
Tables

Table 1: Summary of annual monitoring requirements for Karuah East Quarry BOA and Lot 127
Table 2: Key Biodiversity Values Recorded within the Karuah East BOA ..........ccoovveiiiiiiineeenn.. 11
Table 3: Summary of vegetation and threatened flora monitoring Sites..............ccoeeeeeeeeeeeeeenn. 14
Table 4: Criteria for delineation of "individual" plants ...........ccoooieiriiiiii e, 16
Table 5: Local Rainfall Data in mm (Clarence Town (Prince Street) Station — BOM Station
61010) (BOM 2025) ....eeeeeeeeeeiieeitte ettt ettt e e et ettt e e e e e e e e et e e e e e e e e e 18
Table 6: Threatened Species percent change from baseline surveys (2015-2025).................. 29
Table 7: Nest box installation details across KEQ BOA (2016-2024) ..........ueeiiieeerieeiiiiaaeeeene. 41
Table 8: Nest box results across KEQ BOA (2016-2024) .....cooeeeiiiiiiiie e 42
Table 9: Current status of BOAMP performance Criteria............oouvveeuiiiiiiieeieeeiieee e 45
Photos

Photo 1: Heavy Lantana infestation occurring in the gully, east of MP2. ..., 24
Photo 2: Dust Cover on Foliage recorded near MP6 in 2025. .........ccooiiieiiiiiiiiiiiie e 24
Photo 3:  Sedimentation and Erosion into the Karuah Quarry Conservation Area into Dam
0240743 T == U YL RPN 25
Photo 4: Erosion into the Karuah Quarry Conservation Area Dam and the area overgrown with
Setaria sphacelata 2025. ... ..o e e e 25
Photo 5: Fence repair works observed along far northern boundary in 2025.............ccccceeee. 31
Photo 6: Fixed fence along western boundary of haul road.............cccoooiiiiiiiii 32
Photo 7: New gate and fencing installed in 2024 along a section of the eastern border of the

Lo (U= A1 1T e ot T 32
Photo 8: New gate and fencing installed in 2024 along the eastern border of the rock crushing
ArEA WILNIN LOT L3, ettt s 33
Photo 9: Large timber stockpile outside of the disturbance area towards the southeastern
access track from the FOCK QUAITY. ..o e e e e e eeeet e e e e e e eeeeneees 33
Photo 10: Sediment fencing repaired since previously damaged. ...........cccccvvvvviiiiiiiiiiiiiiieeeenne, 37
Photo 11: No sediment fencing installed at the time of fence repair (2024) resulting in further
EIOSION (2025). ...t eeiiiiiiis i e ettt e e e e e e e e e e e e ee et e e e e e ee et atanar 37
Photo 12: Female Koala and juvenile 0N RC 218............uiiiiiiiiiiiei e 38

Photo 13: Female Koala and juvenile on RC 221.........oouiiiiiiiiiiee e 39



The Karuah East Quarry (KEQ) Project was subject to an assessment under part 3A of the NSW
Environmental Planning and Assessment Act 1979 (EP&A Act). The project was approved by the
Planning Assessment Commission on 17 June 2014 subject to conditions set out in Schedules 2 to 5
of the Project Approval (09 0175). Subsequent modification was approved on 27 April 2018
(Modification 1) and 19 December 2018 (Modification 2) under Section 75J of the EP&A Act
(Modification 1). A referral under the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) for the project was also lodged with the Department of the Environment (DotE) (now known
as Department of Agriculture, Water and the Environment - DAWE) on 29 July 2014 (EPBC 2014/7282).
On 25 August 2014 the project was determined as a Controlled Action under the EPBC Act requiring
further assessment subject to the controlling provision ‘listed threatened species and communities. The
action was approved by DotE on 20 March 2015 subject to 17 conditions of approval.

Condition 33 of the NSW Project Approval and Condition 9 of the EPBC Act approval require the
implementation of a Biodiversity Offset Area Management Plan (BOAMP) for the KEQ biodiversity
offset area (BOA), which is a 138.22 ha consolidated land parcel (part Lot 13 DP1024564, Lot 14
DP1024564, Lot 5 DP838128) adjoining the western boundary of the project disturbance area (Figure
1). The BOAMP was prepared by Kleinfelder (2015) and subsequently approved by the NSW
Department of Planning and Environment (DP&E) on 14 December 2015 and approved by the DotE
on 16 March 2016. The BOAMP has since been updated in consideration of Modification 1 (February
2019) and Modification 2 (June 2021). Establishment of a Conservation Agreement or Stewardship Site
Agreement for the BOA is currently in progress (with the Biodiversity Conservation Trust) as required
under the project approval - Condition 29.

Baseline ecological surveys and monitoring were undertaken in October 2015 prior to commencement
of clearing and construction as required under Section 3 of the BOAMP. The baseline monitoring
surveys involved the establishment of 13 permanent monitoring sites within the Karuah East BOA in
accordance with the BOAMP. An additional five permanent monitoring sites were also established on
the adjoining Lot 12 DP 1024564 as per Sections 3.2 and 4.1 of the Statement of Commitments in
accordance with Section 11.1.3 of the Landscape and Rehabilitation Management Plan (L&RMP) (SLR
2015). In addition to establishing the permanent monitoring sites, the surveys also involved baseline
assessment of fencing, access tracks, erosion, weeds and vertebrate pests in accordance with Section
3 of the BOAMP. The baseline ecological surveys and monitoring report (Kleinfelder 2016) was
submitted as an addendum to the BOAMP in January 2016 (available from
https://hunterquarries.com.au/reporting/)

The first year of annual monitoring of the BOA and Lot 12 was undertaken in October 2016. This report
provides the results of the tenth annual monitoring event undertaken in September/October 2025.
Monitoring including analysis of monitoring data to date to evaluate changes in vegetation condition
and threatened flora populations in the BOA.

This report also provides a summary of management actions completed within the BOA to date and
recommendations for implementation of management actions in Year 10 of the BOAMP implementation
to ensure compliance with relevant performance criteria.






12SCOPE

Section 3 of the BOAMP details the annual monitoring requirements for the Karuah East Quarry BOA.
Additionally, Section 12.1 of the L&RMP details the ecological monitoring requirements for the Karuah
East Quarry project area, adjoining vegetation within 50 m of the project area boundary on Lots 12 and
13, and along Yalimbah Creek (Lot 12). A summary of the Karuah East Quarry annual ecological
monitoring requirements is provided in Table 1. It is noted that not all monitoring activities listed in
Table 1 are required for the 2025 monitoring (refer to the timing/frequency).

Table 1: Summary of annual monitoring requirements for Karuah East Quarry BOA and Lot 12
Monitoring Requirements BOAMP / L&RMP Timing / Frequency Completed in 2025

Section(s)
Vegetation and Threatened Flora
Monitoring
The 18 permanent monitoring sites
established in the BOA and Lot 12
during the baseline are to be surveyed Section 3.13 of BOAMP

annually in accordance with Section 3.13 Annually for the life of

: Completed
of the BOAMP and Section 12.1.3 of the quarry (LOQ)
L&RMP. Section 12.1.3 of L&RMP

Monitoring is to be undertaken during
spring to coincide with the flowering times
of threatened flora species in the BOA.

Fencing

Inspections of boundary fencing will be
undertaken as part of annual monitoring
to identify maintenance requirements
and record fencing activities undertaken | section 3.2 of BOAMP
in previous year.

Annually for LOQ Completed
The effectiveness of fencing in excluding

stock and unauthorised activities (e.g. | Section 12.1.2 of L&RMP
rubbish dumping) will also be evaluated
during annual monitoring and any
additional controls will be identified if
required.

Tracks

Inspections of retained and redundant
access tracks will be undertaken as part
of annual monitoring to identify | Section 3.3 of BOAMP Annually for LOQ Completed
maintenance requirements and record
maintenance activities undertaken in
previous year.

Erosion

Inspections of erosion sites will be
undertaken as part of annual monitoring
to identify maintenance requirements
and record maintenance activities

undertaken in previous year. Annually for LOQ Completed

Section 3.4 of BOAMP

Erosion and sediment control structures | Section 12.1.2 of L&RMP
installed within the project disturbance
area to protect retained vegetation will be
inspected as part of annual ecological
monitoring.




Monitoring Requirements

BOAMP / L&RMP

Timing / Frequency

Completed in 2025

Existing Dwellings

Inspections of the dwellings, access
tracks, and asset protection zones
(APZs) will be undertaken as part of
annual monitoring to identify
maintenance  requirements.  These
inspections will focus on fencing, weeds,
and unauthorised access / disturbance.

Section(s)

Section 3.5 of BOAMP

Annually for LOQ

Completed

Habitat Augmentation and Nest
Boxes

Nest boxes will be inspected and
maintained (or replaced) every two years
following installation:

Nest boxes 1 — 30 installed in April 2016

Nest boxes 31 — 125 installed in
February 2018

Nest boxes 126 — 318 installed in July-
August 2020

Nest boxes 319 -
February 2023.

375 installed in

Section 3.8 of BOAMP

Boxes 1-375
monitoring required in
2024.

Monitoring completed
for nest boxes 1-375in
2024 and further
monitoring  will  be
required in 2026.

Weeds

Target weed species will be mapped on
an annual basis within the Project
Disturbance Area and adjoining
vegetation on Lots 12 and 13 (within 50
m of the project disturbance area
boundary). Additionally, weed mapping
along Yalimbah Creek will also be
undertaken as part of the ecological
monitoring program.

Weed mapping for the BOA will be
undertaken every two years and
compared to the previous mapping to
assess changes in the extent and density
of target weeds. Monitoring results will be
used to develop a control strategy for the
following two years, identifying target
locations and timing for primary and
follow-up control.

Section 12.1.1 of L&RMP

Section 3.10 of BOAMP

Annually (KEQ, 50 m
buffer and Yalimbah
Creek)

Every 2 years from
baseline survey for
LOQ (BOA)

Completed (KEQ,
50 m buffer, Yalimbah
Creek)

Weed mapping for
BOA updated in this
report (2025).

Vertebrate Pest Assessment

Monitoring of vertebrate pests will be
undertaken using the same methods,
locations and effort as the baseline
assessment unless otherwise
recommended in the annual monitoring
reports. This will enable results to be
accurately compared to the baseline
assessment.

Section 3.11

Every 2 years from
baseline survey for
LOQ (BOA)

A total of five (5)
terrestrial cameras
were deployed in 2025
and further monitoring
will be required in
2027.




Monitoring Requirements

BOAMP / L&RMP

Timing / Frequency

Completed in 2025

Aerial Fauna Crossings

A 12-month monitoring program of the

Section(s)

Aerial fauna crossings
installed 2022.

Management Plan (TjMP; Firebird 2015).

two aerial fauna crossings will be 12 months  from

undertaken using remote motion sensing | Se€ction 12.1.4 of L&RMP | installation  of ~ the | Monitoring program
cameras mounted on each pole (four crossings started awaiting
cameras in total) once the crossings have results from client.
been installed.

Threatened Flora Translocation — refer to _(E;nr:gllsé(;(tiio—nrefer el
Tetratheca juncea Translocation | Refer to TjMP Refer to T)MP

Monitoring
(Firebird 2021)

Report

13KARUAH EAST QUARRY PROGRESS

The Karuah East Quarry (KEQ) Project commenced operations in May 2019 after the plant's
construction in 2018. Vegetation clearing commenced in April 2016, and the majority of the KEQ project
area was primarily cleared between April and June 2016, with some additional clearing also occurring
in November 2016, May 2018, July 2018, October 2019, November 2019, September 2020, March
2021, June 2021, October 2021 and May 2022. Much of the disturbance area has been cleared to date.
Major earthworks have also been completed, including the construction of the haul road, detention
basins, and other infrastructure areas.

The current extent of clearing within the KEQ project area is shown in Figure 2.






14BIODIVERSITY VALUES

Section 2.3 of the BOAMP provides a detailed description of the biodiversity values identified in the
Karuah East Quarry BOA during previous assessments (RPS Australia Pty Ltd 2013; Eco Logical
Australia (ELA) 2013, 2014). Additional baseline ecological surveys were also undertaken within the
BOA in October 2016 (Kleinfelder 2016). A summary of the key biodiversity values present (or
previously recorded) within the site is provided in Table 2 The locations of threatened flora species and
the distribution of vegetation communities across the BOA are shown in Figure 3.

Table 2: Key Biodiversity Values Recorded within the Karuah East BOA
Biodiversity Values Area (ha) / No. of

individuals

Spotted Gum — Grey Ironbark open forest on the foothills of

the Central Coast, Sydney Basin. 69.98

Sydney Peppermint — Smooth barked Apple shrubby open
forest on coastal hills and plains of the southern North Coast | 3.96
and northern Sydney Basin.

Vegetation Communities Smooth-barked Apple - Red Bloodwood open forest on

coastal plains on the Central Coast, Sydney Basin. 26.58
Blackbutt - Turpentine - Tallowwood shrubby open forest of 28.30
the coastal foothills of the central North Coast.

Brush Box - Turpentine shrubby open forest of the coastal

ranges of the North Coast. 2.62

*\Tetratheca juncea (Black-eyed Susan) 6,907

*\Grevillea parviflora subsp. parviflora (Small-flower
Threatened Flora Species Grevillea) 100

*Asperula asthenes (Trailing Woodruff) 209

* Falsistrellus tasmaniensis (Eastern Falsistrelle)

* Miniopterus australis (Little Bent-winged Bat)

* Miniopterus orianae oceanensis (Eastern Bent-winged
Bat) -

* Micronomus norfolkensis (Eastern Coastal Free-tailed Bat)

Threatened and Migratory
Fauna Species * Myotis macropus (Southern Myotis)

* Vespadelus troughtoni (Eastern Cave Bat)

* Calyptorhynchus lathami (Glossy Black-Cockatoo)

* Daphoenositta chrysoptera (Varied Sittella)




Biodiversity Values Area (ha) / No. of

individuals

* Ninox strenua (Powerful Owl)

+ Rhipidura rufifrons (Rufous Fantail)

* Petaurus norfolcensis (Squirrel Glider)

* = |isted as Vulnerable under the BC Act 2016
" = listed as Vulnerable under the EPBC Act 1999
+ = listed as Migratory under the EPBC Act 1999

Karuah East Quarry 12 10 February 2026






2. METHODS

21 VEGETATION AND THREATENED FLORA MONITORING

A total of 18 monitoring sites were established in October 2015, including 13 sites within the Biodiversity
Offset Area (BOA), and five sites on Lot 12 DP 1024564 within 50 m of the project disturbance area
and along Yalimbah Creek. The location of each monitoring site was recorded with a handheld GPS
(Terraflex) and permanently marked with a capped star picket (see Figure 4).

Baseline surveys were completed across the 18 monitoring sites in October 2015 and subsequently
surveyed from 2016 to 2025 (23" and 24" September 2025). Vegetation condition monitoring was
conducted across all 18 monitoring sites. Threatened flora monitoring was carried out at ten of the
monitoring sites in 2024, including MP16 where Asperula asthenes was first identified in 2021 (Table

3).

Table 3:
Monitoring

Site

Location

of vegetation and threatened flora monitoring

Vegetation Community

sites

Threatened Flora Species
Monitored

MP 1 BOA - Lot 5 Spotted Gum - Grey Ironbark open forest -
MP 2 BOA - Lot 5 Spotted Gum - Grey Ironbark open forest -
MP 3 BOA - Lot 5 Brush Box - Turpentine shrubby open forest Asperula asthenes
MP 4 BOA - Lot 13 Brush Box - Turpentine shrubby open forest Asperula asthenes
MP 5 BOA — Lot 14 | Blackbutt - Turpentine - Tallowwood shrubby open | -
forest
MP 6 BOA - Lot 13 Blackbutt - Turpentine - Tallowwood shrubby open | -
forest
MP 7 BOA — Lot 13 | Smooth-barked Apple - Red Bloodwood open forest | Tetratheca juncea
MP 8 BOA - Lot 13 | Smooth-barked Apple - Red Bloodwood open forest | Tetratheca juncea and
Grevillea parviflora subsp.
parviflora
MP 9 BOA — Lot 13 | Smooth-barked Apple - Red Bloodwood open forest | -
MP 10 BOA — Lot 14 | Sydney Peppermint - Smooth-barked Apple shrubby | -
open forest
MP 11 BOA — Lot 14 | Sydney Peppermint - Smooth-barked Apple shrubby | Grevillea parviflora subsp.
open forest parviflora and Tetratheca juncea
MP 12 BOA — Lot 14 | Smooth-barked Apple — Red Bloodwood open forest | Grevillea parviflora subsp.
parviflora
MP 13 BOA — Lot 14 | Spotted Gum — Grey Ironbark open forest -
MP 14 Lot 12 Smooth-barked Apple - Red Bloodwood open forest | -
MP 15 Lot 12 Blackbutt - Turpentine - Tallowwood shrubby open | Tetratheca juncea
forest
MP 16 Lot 12 Spotted Gum — Grey Ironbark open forest Asperula asthenes
MP 17 Lot 12 Brush Box - Turpentine shrubby open forest Asperula asthenes
MP 18 Lot 12 Brush Box - Turpentine shrubby open forest Asperula asthenes







2.1.1Vegetation Condition Assessment

A qualitative assessment of vegetation condition and photo monitoring was undertaken at each of the
18 monitoring points, involving collection of the following data:

e Vegetation type and structure, including dominant species and estimated percentage foliage cover
of each stratum (within 20 m radius of monitoring point);

e General health and condition of vegetation, including evidence of foliage die-off;
e Weed species and abundance; and
e Any management issues or indirect impacts from the project area or adjoining lands.

e One photograph (facing north) was taken at each of the monitoring points.

212 Threatened Flora Monitoring

Monitoring of threatened flora species was undertaken at the previously observed nine monitoring sites
as per the BOAMP and L&RMP as well as MP16, where Asperula asthenes was identified in 2021. At
these sites, all threatened flora individuals within 10 m of the monitoring point were recorded. The
bearing and distance of each clump / individual from the star picket recorded during the baseline survey
was used to accurately re-locate known individuals in the survey area. The bearing (degrees) for each
clump was measured using a Suunto compass, and the distance was determined using a tape measure
attached to the star picket. Additionally, each clump/individual was permanently marked with a steel
peg (positioned 20 cm to the south of each clump/individual to avoid damaging plants); a metal tag was
attached to each peg which provides a unique ID number. Note separate individual plants were
delineated based on criteria described in Table 4.

Table 4: Criteria for delineation of "individual" plants

Species Definition of “individual”

Individual plants were delineated based on the methodology used by ELA (2014) during previous
Asperula targeted surveys to ensure a consistent approach for population surveys and monitoring across the
asthenes BOA. Based on this method, stems (or groups of stems) of Asperula asthenes occurring 40 cm or more
apart are considered separate individuals.

Individuals or ‘clumps’ were delineated and counted in accordance with the standardised method

Tetrath . . L .

'ui(t,za eca described by Payne et al. (2002), in which individual clumps occurring 30 cm or more apart are
: considered separate, individual plants.

Grevillea

parviflora subsp. | Stems occurring 30 cm or more apart were considered separate individuals.
parviflora

For each individual identified in the survey area, the following information was recorded:

e Clump/individual ID number;
¢ Distance and bearing from centre star-picket to the clump;

e The size of the clump measured across the widest and narrowest points (cm) (for A. asthenes
and T. juncea) or max height (for G. parviflora subsp. parviflora);

e Presence or absence of flowers (for A. asthenes and G. parviflora subsp. parviflora). The
number of flowers and fruit on T. juncea plants were recorded to enable monitoring of
reproductive output of this species; and

¢ Notes on general health of the plant, including any die-back or disease.



Following assessment of all previously recorded individuals, an additional survey of the area was
performed at each site to identify any new individuals. For all new individuals identified within the survey
area, the above listed information was collected.

Inspection of key management features was undertaken across the BOA and Lot 12 (within 50 m of
the project area and along Yalimbah Creek) in September 2024 in accordance with Section 3 of the
BOAMP. The following features were inspected and assessed:

¢ Internal and external fencing;

e Access tracks and gates;

e Areas of active erosion and sedimentation;

e Areas surrounding the two existing dwellings within the BOA,

o Redistribution of habitat resources salvaged during clearing for the KEQ Project;

e Extent and density of priority and environmental weeds within the project disturbance area,
adjoining vegetation within 50 m of the disturbance area boundary on Lots 12 and 13, and along
Yalimbah Creek.

Weeds for which detailed mapping was undertaken (i.e. target weed species) are those:
o Listed under the Biosecurity Act 2015 as priority weeds within the MidCoast Council control area;
¢ Identified as a Weed of National Significance (WoNS); and / or

e Environmental weeds which represent major infestations and / or have the potential to adversely
affect ecological values within the BOA.

The most widespread and abundant weed species across the site is Lantana camara (Lantana). Four
categories were used during field surveys to map areas of different Lantana density based on the
percentage foliage cover:

¢ Nil: no Lantana observed,

e Scattered: <20% Lantana cover;

e Moderate: 21-60% Lantana cover; and
e High: >60% Lantana cover.

Other target weed species occurring outside moderate to high Lantana areas were mapped separately
(i.e. weeds which may not be identified and treated as part of Lantana control).



3. RESULTS AND DISCUSSION

31ENVIRONMENTAL CONDITIONS

Monitoring point field surveys were conducted on the 23" and 24" September 2025. Rainfall was
variable with higher than average rainfall occurring from March to May inclusive (Table 5 and Plate 1).
Rainfall thus far is notably higher (1075ml) when compared to the dry conditions recorded throughout
2023 (855.9ml).

Table 5: Local Rainfall Data in mm (Clarence Town (Prince Street) Station — BOM Station 61010)
BOM 2025

Year | Jan Feb Mar ‘Apr May Jun Jul Aug Sept Oct Nov Dec  Total

2015 134.2 | 32.0 128.2 | 451.8 | 130.6 | 54.0 25.2 35.6 85.6 48.6 162.8 | 147.4 | 1436.0

2016 472.2 | 38.6 36.4 43.0 14.8 113.0 | 54.6 68.2 55.0 50.0 64.6 83.6 1094.0

2017 62.4 88.8 218.0 | 91.2 14.8 1216 | 8.6 17.4 8.0 91.0 41.2 53.2 816.2

2018 16.2 79.2 149.2 | 83.4 15.4 153.6 | 1.0 28.4 49.8 143.2 | 90.2 87.0 896.6

2019 23.4 73.6 152.0 | 53.8 36.0 77.6 16.8 36.0 85.0 19.6 21.0 3.0 597.8

2020 78.0 274.0 | 110.0 | 26.8 82.4 56.6 141.8 | 44.0 34.6 169.2 | 48.2 163.2 | 1228.8

2021 200.4 | 141.4 | 363.8 | 31.0 61.2 72.2 35.0 60.6 62.0 72.0 236.4 | 92.6 1428.6

2022 85.0 94.6 307.0 | 104.6 | 82.0 19.2 282.8 | 54.0 121.0 | 89.6 54.4 28.4 1322.6

2023 158.4 | 38.3 123.7 | 65.2 37.7 7 42.9 60.7 11.2 97.2 81.4 132.2 | 855.9

2024 66.2 98.0 68.8 140.4 | 166.8 | 94.8 46.6 53.0 73.6 39.0 47.0 23.2 917.4

2025 341 26.6 243.8 | 205.6 | 406.6 | 22.6 71 118.4 | 47 23.8 21.2 67.6 1595.2
Mean | 149 90 173 118 95 72 66 52 58 77 79 80 1108

Plate 1: Local Rainfall Data (BOM Station 61010) (BOM 2025) — Columns (2025 rainfall data), Line (Long-
term mean rainfall)
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http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_display_type=dailyDataFile&p_nccObsCode=136&p_stn_num=061010&p_c=-744649613&p_startYear=2015
http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_display_type=dailyDataFile&p_nccObsCode=136&p_stn_num=061010&p_c=-744649613&p_startYear=2016
http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_display_type=dailyDataFile&p_nccObsCode=136&p_stn_num=061010&p_c=-744649613&p_startYear=2017
http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_display_type=dailyDataFile&p_nccObsCode=136&p_stn_num=061010&p_c=-744649613&p_startYear=2018
http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_display_type=dailyDataFile&p_nccObsCode=136&p_stn_num=061010&p_c=-744649613&p_startYear=2019
http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p_display_type=dailyDataFile&p_nccObsCode=136&p_stn_num=061010&p_c=-744649613&p_startYear=2020

The 2025 KEQ vegetation condition assessment was completed over two days (23" and 24"
September 2025) across all 18 monitoring sites and represents the Ninth annual inspection of
vegetation condition within the KEQ BOA and Lot 12, with baseline data collected in 2015.

Vegetation condition, exotic species cover, and records of disturbance are summarised in the results
below. Site-specific results and photo monitoring results are detailed further in Appendix A and
Appendix B.

General health of vegetation

Vegetation conditions across KEQ BOA and Lot 12 monitoring sites remain relatively stable since the
previous monitoring event in 2024 with almost all monitoring sites recording signs of regeneration.

Canopy condition, measured as Projected Foliage Cover (PFC%), continues to slowly increase and is
approaching pre-mine operations PFC (see Plate 2). Results from the current monitoring event indicate
that canopy cover has largely stabilized, with small increases within the communities. Further
monitoring events will identify any longer-term trends in canopy conditions. Signs of dieback have
decreased since monitoring in 2024. Trees also show signs of recovery, with new growth recorded in
2025 possibly due to unprecedented rainfall in the beginning of the year.

There has been little change in PFC across the midstory strata in recent years with some communities
experiencing marginal increase at the current monitoring event (2025), though largely unchanged. A
notable decline was seen in all vegetation communities from 2019 to 2020, presumably due to the drier
conditions at that time. It appears that the midstory of these communities have recovered poorly since
2020 (see Plate 3).

Shrub strata PFC has increased steadily since monitoring first began in 2015 with ongoing
improvements observed across all communities. Similarly, little variation was seen at the current
monitoring event compared to 2024 (Plate 4). Most communities have exceeded pre-mine operations
PFC targets though continued monitoring is needed for more accurate measures. The communities
Brush Box — Turpentine shrubby open forest and Sydney Peppermint — Smooth-barked Apple shrubby
open forest have overcome a plateau from 2022 to 2024, having increased at the current monitoring
period.

Grass cover across all communities has significantly decreased since monitoring began in 2015, and
continues to decline, with the largest decline occurring over the 2018-2020 period. In recent years the
PFC for this stratum has stabilized, though remains below pre-mine operation values (Plate 5). This is
unlikely to be the result of any direct or indirect impacts of quarry operations, instead is more likely from
increasing competition from shrub/mid-story species as well as a small level of variability expected
between surveyors. Additionally, non-grass groundcover, has recovered since a substantial decrease
in 2020, likely due to surveyor variability, and is approaching pre-mine operation values (Plate 6).

Exotics

PFC of exotic species has remained consistent with pre-mine operation values across most vegetation
communities. Recent land management efforts have reduced exotic cover since the previous
monitoring event, particularly within Brush box — Turpentine shrubby open forest and Spotted Gum —
Grey Ironbark forest (Plate 7). There remains no recorded exotics in the Sydney Peppermint — Smooth-
barked apple shrubby open forest community. The highest level of exotic species cover continues to
occur within Brush Box — Turpentine shrubby open forest sites and includes large thickets of
Lantana camara var. camara. Weed coverage is further discussed and mapped in Figure 5.



Plate 2: Mean Canopy Projected Foliage Cover (%) by vegetation community (2015-2024)

Plate 3: Mean Mid-storey Projected Foliage Cover (%) by vegetation community (2015-2024)
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Plate 5: Mean Ground (Grass) Projected Foliage Cover (%) by vegetation community (2015-2024)
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Plate 6: Mean Ground (Other) Projected Foliage Cover (%) by vegetation community (2015-2024)
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Disturbance

Minor disturbance was recorded at several monitoring sites. These are detailed in Appendix A,
however, the following key observations are noted below:

Heavy Lantana camara var. camara (Lantana) infestation remains in the vicinity of MP2 with small
increases compared to 2024 monitoring (Photo 1).

Heavy Lantana camara var. camara (Lantana) infestation remains at MP3 though has not
increased since previous monitoring events. This infestation was seen to impact the remaining
Asperula asthenes at that location (Appendix D).

Heavy rainfall occurring in 2022 at MP 4 had previously removed leaf litter and likely some Asperula
asthenes individuals. Another unprecedented rainfall event occurring from March to May of 2025
has further disturbed this monitoring point. Many markers and, likely many Asperula asthenes
individuals, have been removed or are unable to be located. Accurate monitoring was therefore
difficult. Future monitoring would benefit from a comprehensive review of this plot; recounting and
remarking individuals.

Past clearing at MP 12 is beginning to show signs of regeneration, despite continued maintenance
of the accessway. The stockpiled timber of removed trees had impacted several Grevillea parviflora
individuals that were not observed in 2024. An additional plant was recovered at the current
monitoring event.

Sedimentation occurring in creek water from quarry operations likely initiated by rainfall runoff at
MP6 and MP17.

Similar to the 2024 monitoring, minor scouring of creek bank was recorded at MP18, MP17 within
a gully to the west of the quarry. High rainfall occurring earlier in 2025 has exacerbated the scouring
and likely contributed to the removal several of Asperula asthenes individuals growing along the
creek banks.

High levels of dust were observed on foliage (see Photo 2) and on the ground at several monitoring
sites along the boundaries of quarry operations. Dust levels have increased compared to previous
years and remnant vegetation is deteriorating. Monitoring of this disturbance should be continued
to assess further impact on remnant vegetation.

Evidence of sedimentation and erosion has been observed in a few locations including MP14, and
around the extent of the quarry along the south eastern edge of the extraction area and along the
western side of the haul road into the Karuah Quarries Conservation Area (Photo 3 and Photo 4).



Photo 1: Heavy Lantana infestation occurring in the gully, east of MP2.

Photo 2: Dust Cover on Foliage recorded near MP6 in 2025.



Photo 3: Sedimentation and Erosion into the Karuah Quarry Conservation Area into Dam (2025)
near MP14.

Photo 4: Erosion into the Karuah Quarry Conservation Area Dam and the area overgrown with
Setaria sphacelata 2025.



The 2024 threatened species monitoring identified a total of 49 individual Asperula asthenes plants, 24
clumps of Tetratheca juncea, and 19 Grevillea parviflora subsp. parviflora shrubs.

Species specific results are discussed below, for more detailed threatened flora results including site
specific observations on abundance and condition see Appendix C.

Asperula asthenes

Monitoring for A. asthenes was completed at the four original monitoring sites; MP 3, MP 4, MP 17, and
MP 18, as well as MP16, where the species was identified during the 2021 surveys. It was observed at
MP 18 that several plants had been removed, or unable, to be located possibly due to high rainfall
events early in the year. MP 3, MP16 and MP17 had all experienced a decrease of one individual plant.
The number of A. asthenes had increased by four individuals at MP 4 (Plate 8).

It is likely that many new individuals that germinated in 2020 (82 individual plants) in response to
favourable conditions, have subsequently been outcompeted following the return of other groundcover
species (49 individual plants in 2025). Additionally, several of the individuals residing on the banks of
a creek may have been removed by heavy rainfall events, particularly seen within MP18.

Unprecedented rainfall occurring from March to May of 2025 has disturbed MP 4. Many markers and,
likely many Asperula asthenes individuals, have been removed or are unable to be located, despite an
overall increase in total individual. Accurate monitoring was therefore difficult. Future monitoring would
benefit from a comprehensive review of this plot; recounting and remarking individuals.

The decrease in overall abundance for the species continues a pattern of fluctuating abundance results
for the species since 2015. There is no discernible pattern to suggest impacts from quarry operations
in relation to A. asthenes abundance.

Plate 8: Asperula asthenes abundance at monitoring sites, including MP16 where it was first detected in
2021. (2015-2024)



Tetratheca juncea

Monitoring for T. juncea was completed at four monitoring sites; MP 7, MP 8, MP 11 and MP 15. The
overall population remains consistent with the 2024 monitoring, though with an overall loss of one
individual.

The populations at MP7 and MP15 remain unchanged since the last monitoring event, with decreases
occurring at MP 7 (9 to 7 plants). An additional plant was discovered at MP11.

Tetratheca juncea abundance has generally remained stable across three of the monitoring sites (MP
7, MP 8, and MP 11) from 2015 to 2024. Though reductions have occurred, population numbers are
similar to those recorded pre-mining operations. Unfortunately, a major reduction in population
numbers was observed at MP15, in which roughly 13% of the original plants remain. A thick layer of
dust was observed on the foliage which has seemingly increased over the years. It is likely that the
reduction in plant numbers could be linked to edge effects from quarry operations, i.e. increasing dust
pollution. No other major disturbances were noted during monitoring (Plate 9).

Flowering was recorded for the species across all four monitoring plots (MP 7, MP 8, MP 11 and MP 15)
during the 2025 monitoring event. Monitoring points 7, 8 and 11 were in particularly good condition,
displaying an abundance of new shoots and plentiful flowers. No fruit was recorded at any monitoring
point. Overall, with the exception of MP15, the results indicate Tetratheca juncea is in good reproductive
condition (see Appendix C).
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Plate 9:Tetratheca juncea abundance at monitoring sites (2015-2024)



Grevillea parviflora subsp. parviflora

Monitoring for G.parviflora subsp. parviflora was completed at three monitoring sites; MP 8, MP 11 and
MP 12. Since the previous monitoring event in 2024, MP11 and MP12 recorded one more individual
respectively. No plants continue to be present at MP8, and have not been recorded since 2020. Future
monitoring may benefit from the removal of this monitoring point from assessment (Plate 10).

The total number of flowers recorded at MP 11 and MP 12 were eight (8) and 251, indicating that
despite obvious disturbance from ongoing accessway maintenance and past clearing occuring at
MP12, G.parviflora remains in a healthy reproductive state.

The total number of G. parviflora subsp. parviflora individuals across all monitoring sites is lower than
that recorded in 2015, though has increase by two individuals since the previous monitoring event.
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Plate 10: Grevillea parviflora subsp. parviflora abundance at monitoring sites (2015-2024)

3.2.2.1 Threatened Species abundance over time

The current monitoring event (2025) displayed a decrease in threatened flora abundance for Asperula
asthenes and Tetratheca juncea with a small increase observed for Grevillea parviflora subsp.
Parviflora. The table below (Table 6) illustrates the percent of decline in threatened flora since baseline
surveys were conducted in 2015. It should be noted that Asperula asthenes at MP 16 was first identified
in 2021 and calculations have been adjusted to reflect this new baseline. Similarly, Tetratheca juncea
was first identified in MP 11 in 2020.

The monitoring points MP4, MP7, MP8, MP15, MP16 and MP17 are considered close to the impact
area (as per BOAMP) and MP3, MP11, MP12 and MP18 are located further away from the impact area.

High levels of decline (<10%) were observed at locations both close and further away from the impact
area, and thus this decline cannot be specifically attributed to disturbance from quarry operations.



Rather, Lantana camara infestation may be contributing to the decline of Asperula asthenes individuals
in particular, at MP3 and in Lot 12 (MP, 17, MP18).

Tetratheca juncea has displayed an increase since the previous monitoring event largely attributed to
the steady increase of Tetratheca juncea at MP11 since monitoring first began in 2020. Tetratheca
juncea continues to steadily decline however in the remaining monitoring points, which may be a result
of natural variation in the species and proximity to quarry operations, where substantial dust
accumulation was observed on foliage (MP15 and MP7). See Photo 2.

Substantial decline was observed for Grevillea parviflora subsp. Parviflora, though for MP 8 this is not
an accurate reflection of overall population decline. One individual was originally recorded at this
location and has not been detected since monitoring occurred in 2020. Grevillea parviflora subsp.
Parviflora individuals at MP 12 however, have likely declined due to the flattening of clumps from timber
waste that has been deposited there from ongoing accessway maintenance. Many individuals at this
monitoring point cannot be located due to this obstruction, though it is possible that individuals persist
underneath. In fact, one individual was recovered at this monitoring event.

Table 6: Threatened Species percent change from baseline surveys (2015-2025
Monitoring Point Species Change from baseline Average Change
MP3
-37.5
(Away from impact area)
MP4
33.33
(Close to impact area)
MP16 _ .
) Asperula asthenes 16.67 (since 2021) 17.64% Decline
(Close to impact area)
MP17
. -54.55
(Close to impact area)
MP18
. -46.15
(Away from impact area)
MP7
(Close to impact area) -28.57
MP8
(Close to impact area) _ -30.00 13.69% Increase (due to
Tetratheca juncea
MP11 MP11)
(Away from impact area) 200.00 (Since 2020)
MP15
(Close to impact area) -86.67
MP8
(Close to impact area) -100.00
MP11 Grevillea parviflora subsp. )
. . 44.35% Decline
(Away from impact area) parviflora -18.75
MP12
(Away from impact area) -14.29




Comprehensive weed mapping was conducted across the BOA within the project disturbance area,
within 50 m of the project disturbance area, and along Yalimbah Creek on Lot 12 during field surveys
in 2024 and was ground truthed on the 23 and 24" of September 2025. The resulting weed map
(Figure 5) illustrates the cover of the most abundant weed species across the site, Lantana camara
var. camara (Lantana) (Priority Weed within the MidCoast LGA). As with previous monitoring events,
major infestations occur throughout the site, with most infestations occurring across the northern extent
of the BOA (Figure 5). Lantana infestations were observed to spread to the southern extent of the
BOA. The majority of the BOA including Lot 12 can be said to suffer moderate lantana densities.

Acacia saligna was observed in the vicinity of MP8 which has not been previously detected. The
prioritization of its removal is therefore strongly recommended to avoid further disturbance.

One other Priority Weed species was identified in the BOA: Senecio madagascariensis (Fireweed).
This species only occurs as small discrete patches in a few locations in the BOA.

Notable areas of exotic perennial grasses previously mapped along road and track sides, were
recorded again in 2025 (Figure 5). The dominant exotic grass species in these areas include Setaria
sphacelata (South African Pigeon Grass), Andropogon virginicus (Whisky Grass), and Axonopus
fissifolius (Narrow-leafed Carpet Grass), as well as a variety of annual and perennial exotic herbs. The
areas dominated by exotic grasses are primarily restricted to the power line easement, around existing
dwellings, track edges, perimeter of quarry disturbance area, perimeter of the run-off dam in Lot 12,
and previously cleared regrowth areas on the southern part of Lot 14.

While the dense areas of exotic grasses have been mapped, they are not considered target weed
species at this stage. They represent a relatively low threat to the integrity of ecological values within
the site. The exotic grasses occurring in the areas of native regrowth are also likely to be shaded out
over time as the canopy, and midstorey cover continues to regenerate. However, the distribution of
exotic grasses will continue to be monitored, and any increases will be evaluated to determine if
management is required.

It is strongly recommended that weed control works for the next 12 months should focus on the Lantana
infestations in Lot 5, northern section of Lot 12 and north-east part of Lot 13, especially within the
vicinity of MP 3 and MP 4, to protect Asperula asthenes individuals. Asperula asthenes within MP3 is
particularly suffering and requires immediate attention. Evidence of weed management was observed
in the vicinity of MP 1, almost totally diminishing the burden within this monitoring point. Priority should
also be given to controlling infestations alongside waterways where Lantana has become most
abundant. These weed control activities must be undertaken in spring in accordance with the
procedures detailed in Section 3.10 of the BOAMP due to the presence of threatened flora (Asperula
asthenes) in these areas.

The layout of existing and required fencing, gates and tracks across the BOA is shown in Figure 6.
Boundary fencing is required around the entire KEQ project area. Fencing of KEQ project area / BOA
boundary has commenced (approximately 70% completed in 2017). A new fence was installed along
the eastern boundary of the BOA adjoining Lot 10 in 2017. New fencing was installed along the haul
road within Lot 13 in 2017 and this was extended in 2024 with the installation of a new gate and fencing
around the KEQ entrance of the rock crushing area (Photo 7). Fencing along the remaining 30% of
project area / BOA boundary, and Lot 5/ Lot 14 boundary is required. Damaged barbed wire fencing
previously observed along the northern boundary of Lot 5, has been repaired in 2025 (Photo 5).



Key fencing requirements within the site include:
¢ Internal fencing is required around the existing dwellings on Lot 5 and Lot 14.

e Fencing alongside the north-eastern boundary of Lot 5 has been removed with the intention of
replacing it.

e Fencing is absent along the western boundary of Lot 5 and will need installation

e Fencing along the western boundary of Lot 13 and haul road has been repaired from prior
damage (see Photo 6).

e Many timber stockpiles were observed outside of the disturbance area along fence lines and at
the end of the access track southeast of the rock quarry (Photo 9).

e Allfencing works are required to be undertaken in accordance with Section 3.2 of the BOAMP.

Several redundant sections of tracks within the southern part of the BOA are being successfully
rehabilitated following the placement of branches, hollow logs / sections and other organic debris
salvaged from the KEQ disturbance area during vegetation clearing. Minor erosion damage along an
access track towards the south of the stockpile area has been rectified since it was first observed in
2022.

Additional maintenance is recommended at the access tracks along the north-western boundary of Lot
5, that have become overgrown and are no longer accessible by vehicle.

Photo 5: Fence repair works observed along far northern boundary in
2025



Photo 6: Fixed fence along western boundary of haul road

Photo 7: New gate and fencing installed in 2024 along a section of the eastern border of the
quarry within Lot 13.



Photo 8: New gate and fencing installed in 2024 along the eastern border of the rock crushing
area within Lot 13.

Photo 9: Large timber stockpile outside of the disturbance area towards the southeastern access
track from the rock quarry.









No areas of major active erosion were identified within the BOA during the 2025 monitoring. Areas of
bare ground previously identified on the access tracks within the BOA predominantly appeared to be
stable with no substantial active erosion or sedimentation observed. Minor scouring was still evident in
several locations along the drainage lines within Lot 5 and within the vicinity of monitoring sites MP 17
and MP 18 in Lot 12, as recorded in the previous survey period. This scouring is considered to be
natural stream bank erosion, as there was no evidence of unnatural disturbance in these areas, and
overall the streams have relatively high ground vegetation cover and appear stable.

Certain areas of the BOA (primarily the steep slopes on Lot 5) have the potential to develop erosion
following Lantana control works. The need for erosion or soil stabilisation measures following initial
treatment of moderate and high density Lantana areas on steep slopes, will be assessed at each
maintenance / monitoring event. Evidence of weed control was observed in the vicinity of MP 1 within
Lot 5, though no changes otherwise were observed within Lot 5.

Sediment fencing and bund walls/diversion drains were in place in all areas downslope of disturbed
areas except for the area north of Dam 1. Damage to sediment fencing observed east of Dam 1 in
2018, has not been installed as part of the fence repair noted in 2024. The lack of sediment fencing
has resulted in erosion extending under the fenceline into the BOA (Photo 11). Active erosive
processes are evident in several locations and can be observed along the wall of Dam 1 and the
overburden stockpile wall. These processes are washing away sediments and rocks overtopping the
sediment fence and spilling over the surrounding bushland. Many of these areas have begun to stabilise
in some areas through the spread of exotic grass species over the disturbed areas, including roadsides
and dam walls (Photo 4).

The overtopping sediment fencing along the western boundary of the quarry, within Lot 12, and
adjacent to monitoring site MP 15, observed in 2024, has since been repaired and is adequately
collecting sediment (Photo 10).

Key erosion and sedimentation issues were observed in multiple areas surrounding the quarry
disturbance area:

e In four locations, along the western boundary of Lot 5, the installed sediment fencing was
overtopping [observed in 2018, and not since repaired (2025)] and, therefore, no longer provided
active sediment control (Figure 6). It was observed in these locations that some sediment had
been deposited within the surrounding environment.

e It was observed in the 2021 monitoring event that excavated rock and sediment produced by the
quarry operations has runoff the eastern boundary of the quarry into the BOA. Fencing in this area
required repair as no sediment fencing was evident. Since repairs noted in 2024, sediment fencing
was not installed resulting in exacerbated surface erosion beneath the fence (Photo 11). It is
recommended that silt fencing or bunding be installed to prevent further erosion. Further excavated
rock has been noted to the west of the haul road which has been deposited into the Karuah Quarry
Conservation area into the dam (Figure 6 and Photo 3).

e Erosion had formed a trough and sediment produced from the quarry had run off the eastern
boundary into Lot 12 and into a dam. There is evidence of major sedimentation (Photo 3 and
Photo 4). Sediment fencing has since been installed and continued monitoring will determine if this
is adequately collecting sediment (Photo 10).



Photo 10: Sediment fencing repaired since previously damaged.

Photo 11: No sediment fencing installed at the time of fence repair (2024) resulting in further
erosion (2025).



A total of five (5) terrestrial cameras were deployed from the 23" September 2025 — 7" October 2025
to monitor pest activity or evidence, thereof (Figure 7). The following species were recorded during this
period:

e Canis familiaris (Wild Dog): RC 218

o Vulpes vulpes (Fox): RC 218, RC236

o Felis catus (Feral Cat): RC 226, RC 221
e Oryctolagus cuniculus (Rabbit): RC 236

Feral pigs (Sus scrofa) were recorded during the 2020 site inspections along the powerline easement
in Lot 5 and in proximity to monitoring site MP 4, supporting observations of suspected Feral Pig
diggings recorded in the southern half of the BOA area during the current monitoring event (2025).
Karuah East Quarry conducted Feral Pig trapping in Lot 14 in March 2019 and implemented a broader
feral animal control baiting program in the BOA during December 2020. Further trapping/baiting is
recommended on a scheduled basis to manage the population of feral animals within the BOA.

Additionally, an opportunistic sighting of a female Koala with a juvenile was recorded at two locations
on the terrestrial cameras (RC 218 and RC 221 — Photo 12 and Photo 13)

Photo 12: Female Koala and juvenile on RC 218



Photo 13: Female Koala and juvenile on RC 221






3.35Habitat Resources

Section 6.3.1 of the L&RMP and Section 3.8 of the BOAMP detail the protocol and requirements for
salvaging habitat resources (i.e. logs, hollows and other large organic debris) during the KEQ project
and redistributing into the rehabilitation or offset areas. Vegetation clearing undertaken in 2016 for the
KEQ project has included the salvage of a large quantity of organic material (primarily large trees and
logs). These resources were stockpiled on the boundaries of the KEQ project area (see Figure 8).

In addition to this, a total of 77 hollows and hollow log sections were previously salvaged and set aside
for redistribution into the BOA. In 2020 it was observed that most hollows were unsuitable for
reinstallation due to cracks in hollow walls or the requirement to substantially modify the hollow for
reinstallation. As such, in July/August 2020, 193 nest boxes were installed to compensate for the loss
of 116 hollows and compensate for the need to reinstall 77 salvaged hollows. It is recommended that
the 77 salvaged hollows be redistributed terrestrially within the BOA to provide habitat for terrestrial
fauna species.

Tree hollows removed as part of clearing works completed on site in November 2016, May and August
2018, and October and November 2019, have now been sufficiently replaced as per the requirements
of the BOAMP.

Tree hollows removed as part of clearing works completed on site in September 2020, March, June,
October and November 2021 and May 2022 (58 nest boxes) were replaced as per the requirements of
the BOAMP in February 2023. Details on nest box installation are covered below.

Nest Boxes

Since 2016 a total of 375 nest boxes were installed in the Karuah East Quarry BOA. Monitoring of nest
boxes is required every two years in which further monitoring is not required until 2026.

Details of nest box installation is outlined in Table 7.

Table 7: Nest box installation details across KEQ BOA (2016-2024
Installation Date

Installation Details

Box Type Installed
e 20 Glider boxes

30 nest boxes boxes were installed

April 2016

within the BOA in April 2016 as per
Section 3.8 of the BOAMP.

10 Microchiropteran bat boxes

February 2018

93 nest boxes were installed between
the 3rd and 6th of February 2018 and
two large owl boxes were installed by
quarry staff on 14 February 2018
(totaling 125) offsetting the original
clearing works and loss of hollows at
a 1:1 ratio assuming the 77 salvaged
hollows are distributed throughout the
BOA.

62 Glider boxes
31 Microchiropteran bat boxes
Two owl nest boxes

July-August 2020

193 nest boxes were installed within
the BOA to replace hollows removed
during clearing undertaken on site in
May and August 2018 at a ratio 1:1
as per the requirements of the L&RP
and the BOAMP.

70 Glider boxes

33 Possum boxes

25 Antechinus boxes

33 Microchiropteran bat boxes
23 Feathertail Glider boxes
Nine Owlet Nightjar boxes

November-December 2022

Installation of 58 nest boxes were
completed in February 2023 within
the BOA to replace hollows removed

14 Possum boxes
10 Microbat boxes
10 Feathertail boxes




during clearing undertaken on site, at e 8 Sugar/squirrel Glider boxes
a ratio 1:1 as per the requirements of e 7 Antechinus boxes

the L&RP and the BOAMP. e 5 Small Parrot boxes

e 4 Owlet Nightjar boxes

Biennial nest box monitoring was completed by Kleinfelder in 2018, 2020 and Wedgetail in 2022 and
2024, results from these inspections are summarized below in Table 8.

Table 8: Nest box results across KEQ BOA (2016-2024
Installation Date Usage Rate Details

e 30 boxes were deemed to be available for use

e No boxes recorded as damaged or unusable.

e Eight Glider boxes showed signs of use
including one being actively occupied by two
Sugar Gliders (Petaurus breviceps).

* None of the Microchiropteran bat exhibited
signs of use during the survey.

e 122 boxes were deemed to be available for use

e Two boxes were found to be damaged and one
unusable box (termite infested).

e 40 Glider boxes showed signs of occupation,
this included, three boxes occupied by Sugar
Gliders (Petaurus breviceps) and 37 other
boxes showing signs of use either from Sugar

2018 Install of 95 nest boxes Gliders, Brown Antechinus (Antechinus stuartii)
and Feathertail Gliders (Acrobates pygmaeus).

e Almost half of all the glider nest boxes have
either been utilised by or contain fauna species
(usage rate of 49%).

e None of the Microchiropteran bat boxes
exhibited signs of use

e 287 boxes were deemed to be available for use

e  Thirty-two boxes were found to be damaged
and unusable boxes due to termite damage or
European bee infestation.

e 108 Glider boxes showed signs of occupation,
this included, six boxes occupied by Sugar
Gliders (Petaurus breviceps), one box occupied
by a Squirrel Glider (Petaurus norfolcensis),
one by Brown Antechinus (Antechinus stuartii)
and 100 other boxes showing signs of use
either from Sugar Gliders, Brown Antechinus
(Antechinus stuartii) and Feathertail Gliders
(Acrobates pygmaeus).

e Almost three quarters of all the glider nest
boxes have either been utilised by or contain
fauna species (usage rate of 70%).

e None of the Microchiropteran bat boxes
exhibited signs of use

2016 Install of 30 nest boxes

2018 Inspection (2yrs old) = 27% usage.

2016 Install of 30 nest boxes
(4yrs old) = 47% usage.
2020 Inspection

(2yrs old) = 28% usage.

2016 Install of 30 nest boxes
(6yrs old) = 40% usage.
2018 Install of 95 nest boxes

2022 Inspection (4yrs old) = 46% usage.
2020 Install of 193 nest boxes

(2yrs old) = 46% nest boxes.

2016 Install of 30 nest boxes e 322 boxes were deemed to be available for use
(8yrs old) = 40% usage. e  Fifty-three boxes were found to be damaged
2018 Install of 95 nest boxes and unusable boxes due to termite damage,
) (6yrs old) = 46% usage. European bee or wasp infestation.
2024 Inspection 2020 Install of 193 nest boxes e 157 Glider boxes showed signs of occupation,
(4yrs old) = 46% usage. this included, four boxes occupied by Sugar
2022 Install of 58 nest boxes Gliders (Petaurus breviceps), one box occupied

(2yrs old) = (70%) usage. by a Squirrel Glider (Petaurus norfolcensis) and




a further 152 boxes showing signs of use from
Sugar Gliders (Petaurus breviceps). Squirrel
Glider (Petaurus norfolcensis), Brown
Antechinus (Antechinus stuartii), Feathertail
Gliders (Acrobates pygmaeus) Brushtail
Possum (Trichosurus vulpecula) and Ringtail
possum (Pseudocheirus peregrinus).
Approximately half of the available boxes
showed signs of occupancy (usage rate of
49%).

One of the Microchiropteran bat boxes
exhibited signs of use, however the species
was unable to be determined.

2026 Inspection

To be completed in 2026

To be completed in 2026







