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Introduction

This report presents the findings of the first monitoring study undertaken by Habitat Solutions at the request
of the NSW Office of Sportin regard to the ongoing development and use of the Southern Highlands
Regional Shooting Complex (SHRSC) located on Wattle Ridge Road, Hill Top, NSW.

The monitoring involves the undertaking of six(6) flora plots and seven photo-point locations within the
SHRSC (Figure 1). For reference, the coordinates of these locations are provided in Tables 1 and 2.

Table 1. Vegetation plot coordinates

Grid Reference (GDA General location and description

Plot No. 94)
Easting Northing
1 265573 6199190 | Southern end of the800m range.
2 265546 6199096 | 230m south-west of the 800m range.

265119 | 6197472 | Firetrail on the western side of a powerline easement, 1.8

3 km south of the 800m range.

4 264843 6200465 | West of the 50m range

5 265435 6200643 | On the southern side ofWattle Ridge Road.
6 265680 | 6199995 | The gully between 500m and 800m ranges.

Table 2. Photo-point coordinates

Grid Reference (GDA General location and description
94)

Easting Northing
1 265635 6199258 | South end of 800m range.
2 265503 6199183 | Intact woodland.

Powerline easement crossing, 1.8km south of the

3 265263 6197520 | anom range.
4 265635 6199258 | South end of 800m range
5 264932 6200416 | Northern boundary of the 50m range
6 265000 6200218 | South-east of the 50m range.
7 265196 6200362 | Drainage below sediment dam west of the 500m range
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Figure 1. Map of SHRSC boundary and monitoring locations.
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Results
2.01 Vegetation Plots

The six vegetation survey plots established by Epacris are generallyocated close to the boundary of the
development zones, one being near the powerline easement. Plots are 20 m by 20 m in siz&nd were marked
on all four corners with 40 cm steel star pickets which are topped by yellow plastic caps It is noted that a
number of the star pickets established during the initial monitoring session were not relocated during the
current study even though extensive searches were undertaken. The density of the posdfire understory
regeneration has had an adverse impact on site vidpility, reducing the ability to relocate several of these The
use of pink flagging tape was implemented to re-establish the corner locations.

At each quadrat, floristic information was collected including vegetation structure covering height range, cover
and dominant species for each plant stratum, full floristics and an estimate of cover/abundance using a
modified Braun-Blanquet scale (1-7) (Table 3).

Table 3: Cover Abundance Scale (Modified Braun Blanquet)

1 cover less than 5% of site and 3 olless individuals

2 <5%- more than 3 sparsely scattered

3 | <6%- common consistent throughout plot

4a | <5% very abundant (many individuals throughout plot)
4b | cover of 5-25% of site

5 cover of 25-50% of site

6 cover of 50-75% of site

7 cover of 75-100% of site

The photos attached in the results section were taken looking in from the northwestern corner of the plot. The
4 cardinal photos (taken looking north, east, south and west from the northwestern corner-post) have been
provided in Appendix 1.

Each plot contains a flora species list identified during inspection. All species were collated and provided in
Appendix 2.
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2.02 Plot1
Table 4: Plot 1 Floristic Site Survey Form

Plot 1 Floristic Site Survey Form

Date: 17" April 2024

Recorder:W. Thurston & D. Pisani

Location: Southern end of the 800 m rifle range, Hill TopConservation Area, NSW
Plot Size:20 m x 20 m

Easting:265573  Northing: 6199190 Position in quadrat: north-west corner
Zone No.:56

Altitude: 616 m asl Slope:1°

Mitchell Landscape: Nattai Plateau CMA:Hawkesbury-Nepean

Geology:Nattai Tablelands erosional
Vegetation Structure: (Walker & Hopkins 1983)

Height

Stratum % cover Dominant species

(m)
Upper 12 5 Eucalyptus sieberi, E. piperita, Corymbia gummifera
Mid-upper 6 10 Corymbia gummifera
Acacia linifolia, Acacia myrtifoliaAcacia suaveolens, Acacia
Shrub 25 80 terminalis, Hakea dactyloidesHakea sericea Regenerating
Eucalyptusspp.

Caustis flexuosa,Lomandra cylindrica,Patersonia sericea,

Ground 0-5 a Poranthera ericifolia, Platysace ericoides, Xanthosia pilosa

Total Number of native species recorded:38

Total Number of weed species:0

Vegetation formation and class Sydney Hinterland Dry Sclerophyll Forests

(Keith 2004): Dry Sclerophyll Forests

Vegetation on-ground description: Open Forest- Eucalyptus sieberi Corymbia gummifera

PCT:1086. Red Bloodwood- Sydney Peppermint- Blue-leaved Stringybark heathy forest of the
southern Blue Mountains, Sydney Basin.
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Feature Y/N ‘ Comment
:—:ggts)w-bearmg Y Small (11-20 cm) hollows are present in overhanging branches.
Rock outcrop Y Minor occurrences.
Mistletoe N
Water body N
Threatened N
species
Weeds N
Pest fauna N
Tree dieback N
Bushfire in December 2019 still affecting vegetation structure and
Fire histor v composition. Epicormic growth in remaining canopy trees is evident
y throughout. Dense shrub stratum regrowth dominates vegetation
cover.
Erosion N
Vegetation has grown extremely thick throughout the historic
Other Y 4
sediment runoff.

A 16 Distribution Pl Seven Hills, NSW 2147 & 1300 653 013
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Table 5: Plot 1 Floristic Species List
Plot 1: Floristic

No.

Species
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Cover Abundance

1 Acacia linifolia 4b
2 Acacia myrtifolia 4b
3 Acaciasuaveolens 4b
4 Acacia terminalis 4b
5 Acacia ulicifolia 4b
6 Banksia marginata 3
7 Banksia spinulosa 3
8 Bossiaea obcordata 1
9 Caustis flexuosa 3
10 Corymbia gummifera 4da
11 Dillwynia floribunda 1
12 Dillwynia retorta 1
13 Dodonaeatriquetra 1
14 Entolasia stricta 2
15 Eragrostis brownii 1
16 Eucalyptus piperita 4da
17 Hakea dactyloides 4da
18 Hakea sericea 4da
19 Hardenbergia violacea 2
20 Isolepis inundata 1
21 Isopogon anemonifolius 1
22 Lambertia formosa 2
23 Leptospermum parvifolium 1
24 Leptospermum trinervium 2
25 Lomandra cylindrica 2
26 Lomandra obliqua 2
27 Lomatia silaifolia 2
28 Microlaena stipoidesvar. stipoides 1
29 Patersonia sericea 3
30 Persoonia levis 1
31 Persoonia pinifolia 1
32 Petrophile pulchella 2
33 Pimelea linifoliasubsp. linifolia 3
34 Platysace ericoides 2
35 Poranthera corymbosa 2
36 Poranthera ericifolia 3
37 Xanthosia pilosa 3
38 Xanthosia tridentata 1
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Figure 2. Vegetation within Plot 1
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2.03 Plot 2
Table 6: Plot 2 Floristic Site Survey Form

Plot 2: Floristic Site Survey Form

Date:17™ April 2024

Recorder:W. Thurston & D. Pisani

Location: 230 m south-west of the 800 m rifle range, Hill Top Conservation Area, NSW
Plot Size:20 m x 20 m

Easting: 265540 Northing: 6199076 Position in quadrat: north-west corner
Zone No.:56

Altitude: 602 m asl Slope: 2

Mitchell Landscape: Nattai Plateau CMA:Hawkesbury-Nepean

Geology:Nattai Tablelands erosional
Vegetation Structure: (Walker & Hopkins 1983)

Stratum H(e;qg)ht % cover Dominant species
Upper 15 15 Corymbia gummifera, Eucalyptus piperita, Eucalyptus sieber
Mid-upper 8-10 20 Corymbia gummifera
Acacia linifolia, Acacia longifolissubsp. longifolia, Acacia
Shrub 2.5 80 terminalis, Banksia spinulosaGrevillea sphacelata, Persoonia
levis.
Ground 05 60 Hardenbergia violacea, Gonocarpus teucrioides, Poranthera

ericifolia, Lomandraobliqua.

Total Number of native species recorded:32

Total Number of weed species:0

Vegetation formation and class Sydney Hinterland Dry Sclerophyll Forests

(Keith 2004):Dry Sclerophyll Forests

Vegetation on-ground description: Open Forest- Eucalyptus sieberi Corymbia gummifera

PCT:1086. Red Bloodwood- Sydney Peppermint- Blue-leaved Stringybark heathy forest of the
southern Blue Mountains, Sydney Basin.
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Feature YIN \ Comment

Hollow-bearing v Small (11-20 cm) and Medium (21-30 cm) sized hollows are present.

trees

Rock outcrop N

Mistletoe N

Water body N

Threatened N

species

Weeds N

Pest fauna N

Tree dieback N
Bushfire in December 2019 still affecting vegetation structure and

Fire history v composition. Epicormic growth in remaining canopy trees is evident
throughout. Dense shrub stratum regrowth dominates vegetation
caver

Erosion N

Other N

11
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Table 7: Plot 2 Floristic Species List

Plot 2: Floristic Composition

Species

Acacia linifolia

Cover Abundance
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Acacia longifoliasubsp. longifolia

Acacia terminalis

Acacia ulicifolia

Amperea xiphocladavar. xiphoclada

Banksia spinulosa

Bauera rubioides

Billardiera scandens

©|oo|~| o] u1| | wo| N~

Boronia ledifolia

10 Bossiaea obcordata

11 Caustis flexuosa

12 Corymbia gummifera

13 Dillwynia retorta

14 Eriostemon australasius

15 Eucalyptus piperita

16 Eucalyptus sieberi

17 Gonocarpus teucrioides

18 Grevillea sphacelata

19 Hardenbergia violacea

20 Hovea linearis

21 Isopogon anemonifolius

22 Lomandra filiformis

23 Lomandra multiflora subsp. multiflora

24 Lomandra obliqua

25 Lomatia silaifolia

26 Olax stricta

27 Persoonia levis

28 Pteridium esculentum

29 Smilax glyciphylla

30 Xanthosia pilosa

31 Xylomelum pyriforme

32 Zieriagranulata

RN N| | wf Rof o 0ol =] | M| | £ 00] 6| wf wol ol | & 1| 1| M| | | M| M| V| & wl w
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2.04 Plot 3
Table 8: Plot 3 Floristic Site Survey Form

Plot 3: Floristic Site Survey Form

Date: 30" July 2024

Recorder:W. Thurston & D.Pisani

Location: 50 m along the fire trail west of the powerline easement, 1.8 km south of the 800 mrange,
Hill Top Conservation Area, NSW

Plot Size:20 m x 20 m

Easting:265119 Northing: 6197472 Position in quadrat: north-west corner
Zone No.:56

Altitude: 639 m asl Slope: 2

Mitchell Landscape: Nattai Plateau CMA: Hawkesbury-Nepean

Geology:Nattai Tablelands erosional
Vegetation Structure: (Walker & Hopkins 1983)

Stratum H(er:?)ht % cover Dominant species

Upper 15-20 20 Eucalyptus eugenioides, Eucalyptus sclerophylla, Corymbia
gummifera.

Mid-upper 4 15 Eucalyptus sclerophylla, Corymbia gummifera.

Shrub 0515 50 Acacw_;l myrtllfol_|a,GreV|llea sphacelata, Grevillea sphacelata,
Lomatia silaifolia.

Ground 05 15 Lome_m_dra muIt|ro_rasubsp. multiflora, Gonocarpus
teucrioides, Caustis flexuosa.

Total Number of native species recorded:28

Total Number of weed species:0

Vegetation formation and class Sydney Hinterland Dry Sclerophyll Forests

(Keith 2004): Dry Sclerophyll Forests

Vegetation on-ground description: Open Forest- Eucalyptus sieberi Corymbia gummifera

PCT:1086. Red Bloodwood- Sydney Peppermint- Blue-leaved Stringybark heathy forest of the
southern Blue Mountains,Sydney Basin.

A 16 Distribution Pl Seven Hills, NSW 2147 &% 1300653 013
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Feature Y/N ‘ Comment
Hollow-bearing
N
trees
Rock outcrop Y Minimal occurrences.
Mistletoe N
Water body N
Threatened N
species
Weeds N
Pest fauna N
Tree dieback N
Bushfire in December 2019still affecting vegetation structure and
Fire histor v composition. Epicormic growth in remaining canopy trees is evident
y throughout. Dense shrub stratum regrowth dominates vegetation
cover.
Erosion N
Other Y Gate has been reestablished at vehicle entrance to site subject.

15
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Table 9: Plot 3 Floristic Species List
Plot 3: Floristic Composition
Species Cover Abundance

Acacia linifolia
Acacia longifola subsp. longifolia

Acaciamyrtifolia

Acianthus fornicatus

Banksia spinulosa

Bossiaea obcordata
Cassytha glabella

Caustis flexuosa

Corymbia gummifera

10 Daviesia ulicifolia

11 Entolasia stricta

12 Eucalyptus eugenioides

13 Eucalyptus sclerophylla

14 Gompholobium glabratum

15 Gonocarpus teucrioides

16 Goodenia hederaceasubsp. hederacea
17 Grevilleasphacelata

18 Hardenbergia violacea

19 Lepidosperma laterale

20 Lomandrafiliformis

21 Lomandra multiflora subsp. multiflora
22 Lomandra obligua

23 Lomatia silaifolia

24 Persoonia levis

25 Petrophile pulchella

26 Pimelea linifoliasubsp. linifolia
27 Platysace ericoides

28 Poranthera ericifolia

©oloo|~| oo N wN| -
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2.05 Plot 4
Table 10: Plot 4 Floristic Site Survey Form

Plot 4. Floristic Site Survey Form

Date:17™ April 2024

Recorder:W. Thurston & D. Pisani

Location: West of the 50 m range, Hill Top Conservation Area, NSW
Plot Size:20 m x 20 m

Easting:264843 Northing: 6200465 Position in quadrat: north-west corner
Zone No.:56

Altitude: 602 m asl Slope:15°

Mitchell Landscape: Nattai Plateau CMA:Hawkesbury-Nepean

Geology:Nattai Tablelands erosional

Vegetation Structure: (Walker & Hopkins 1983)

Stratum H(e;qg)ht % cover Dominant species

Upper 15-20 20 Corymbia gummifera, Eucalyptus piperita.

Mid-upper 25 10 Corymbia gummiferaand Eucalyptusspp.

25 | e | poacamytiom fcacn el farcis sposs
Ground 05 15 Gonocarpus teucrioides, Hardenbergia violacea,

Lepidosperma laterale.

Total Number of native species recorded:27

Total Number of weed species:0

Vegetation formation and class Sydney Hinterland Dry Sclerophyll Forests

(Keith 2004):Dry Sclerophyll Forests

Vegetation on-ground description: Open Forest- Eucalyptus sieberii  Corymbia gummifera

PCT:1086. Red Bloodwood- Sydney Peppermint- Blue-leaved Stringybark heathy forest of the
southern Blue Mountains, Sydney Basin.

A 16 Distribution Pl Seven Hills, NSW 2147 & 1300 653 013
& habitatsolutionsco.comau B info@habitatsolutionsco.com.au



o

HABITAT
SOLUTIONS

Feature Y/N ‘ Comment

Hollow-bearing v Small (11-20 cm) hollows are present but in poor condition.

trees

Rock outcrop Y Large areas of rocky outcrops with steepledges and drop offs.

Mistletoe N

Water body N

Threatened N

species

Weeds N

Pest fauna N

Tree dieback N
Bushfire in December 2019 still affecting vegetation structure and

Fire histor v composition. Epicormic growth in remaining canopy trees is evident

y throughout. Dense shrub stratum regrowth dominates vegetation

cover.

Erosion N

Other N

19
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Table 11: Plot 4 Floristic Species List

Plot 4: Floristic Composition
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Species Cover Abundance
Acacialinifolia 3

Acacia myrtifolia 4da

Acacia suaveolens 2

Acacia terminalis 4b

Acacia ulicifolia

Actinotus helianthi

Banksia serrata

Banksia spinulosa

©| 00| ~J| | U1l & N S

Bossiaea obcordata

Corymbia gummifera

Dillwyniaparvifolia

Dillwynia ramosissima

Dodonaea triguetra

Entolasia stricta

Eriostemon australasius

Eucalyptus agglomerate

Eucalyptus piperita

Gonocarpus teucrioides

Grevillea sphacelata

N R 2] R 2 R |
Q| 0| 00| || U1 B W N - O

Hakeadactyloides

21 Hardenbergia violacea

22 Isopogon anemonifolius

23 Lepidosperma laterale

24 Leptospermum polygalifolium
25 Lomandra obliqua

26 Persoonia levis

27 Petrophile pulchella

B BD 5
CO(AJI\JI—‘C-(AJ(JO(,\JI—\QJ UI\JI\)I\H—‘I—\}—‘Q’ N W N N N
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2.06 Plot5
Table 12: Plot 5 Floristic Site Survey Form

Plot 5: Floristic Site Survey Form

Date:17™ April 2024

Recorder: W. Thurston & D. Pisani

Location: Southern side of Wattle RidgeRoad, 20m northwest of the entry to the 50m range, Hill Top
Conservation Area, NSW

Plot Size:20 m x 20 m

Easting: 264843 Northing: 6200465 Position in quadrat: north-west corner
Zone No.:56

Altitude: 602 m asl Slope: 15°

Mitchell Landscape: Nattai Plateau CMA: Hawkesbury-Nepean

Geology:Nattai Tablelands erosional
Vegetation Structure: (Walker & Hopkins 1983)

Stratum H(er:?)ht % cover Dominant species

Upper 20 20 Corymbia gummifera, Eucalyptus sieberi.

Mid-upper 5 40 Corymbia gummiferaand Eucalyptusspp.

Shrub > 80 Acacu’_;l m)_/rt!fol!a, Acacia terminalis,Daviesia ulicifolia,
Lomatia silaifolia, Pultenaea scabra.

Ground 05 50 Entolasia st_rlctg, Goodenia hederaceaubsp. hederacea,
Hardenbergia violacea.

Total Number of native species recorded:31

Total Number of weed species:3

Vegetation formation and class Sydney Hinterland Dry Sclerophyll Forests

(Keith 2004): Dry Sclerophyll Forests

Vegetation on-ground description: Open Forest- Eucalyptus sieberi Corymbia gummifera

PCT:1086. RedBloodwood - Sydney Peppermint- Blue-leaved Stringybark heathy forest of the
southern Blue Mountains, Sydney Basin.

A 16 Distribution Pl Seven Hills, NSW 2147 & 1300 653 013
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Feature Y/N ‘ Comment
Hollow-bearing
N
trees
Rock outcrop N
Mistletoe N
Water body N
Threatened N
species
Weeds Y Cirsium vulgare, Conyza bonariensis, Senecio madagascariensis
Pest fauna N
Tree dieback N
Bushfire in December 2019 still affecting vegetation structure and
Fire histor v composition. Epicormic growth in remaining canopy trees isevident
y throughout. Dense shrub stratum regrowth dominates vegetation
cover.
Erosion N
Other N

23
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Table 13: Plot 5 Floristic Species List

Plot 5: Floristic Composition
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0. Species Cover Abundance
1 Acacia linifolia 3
2 Acaciamyrtifolia 4b
3 Acacia terminalis da
4 Acacia ulicifolia 2
5 Austrostipa pubescens 2
6 Billardiera scandens 2
7 Bossiaea obcordata 3
8 Bothriochloa macra 1
9 *Cirsium vulgare 1
10 *Conyza bonariensis 1
11 Corymbia gummifera 4b
12 Cynodon dactylon 1
13 Daviesia ulicifolia 3
14 Entolasia stricta 4b
15 Eucalyptus agglomerata 3
16 Eucalyptus sieberi 4b
17 Gompholobium grandiflorum 1
18 Goodenia hederaceasubsp. hederacea 3
19 Grevillea sphacelate 1
20 Hakeadactyloides 2
21 Hardenbergia violacea 4b
22 Hovea linearis 1
23 Leptospermum polygalifolium 1
24 Lindsaea microphylla 1
25 Lissanthe strigosa 3
26 Lomandra filiformis 3
27 Lomandra obliqua 2
28 Lomatia silaifolia 4b
29 Patersonia glabrata 2
30 Pimelea linifoliasubsp. linifolia 3
31 Poa affinis 1
32 Pomax umbellata 3
33 Pultenaea scabra 3
34 *Senecio madagascariensis 1
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2.07 Plot6
Table 14: Plot 6 Floristic Site Survey Form

Plot 6: Floristic Site Survey Form
Date: 30" July 2024

Recorder: W. Thurston & D. Pisani

Location: The gully between the 800 m and 500 m firing ranges, Hill Top Conservation Area,
NSW

Plot Size:20 m x 20 m

Easting: 265365 Northing: 6200056 Position in quadrat: north-west corner
Zone No.:56

Altitude: 595 m asl Slope: 10°

Mitchell Landscape: Nattai Plateau CMA: Hawkesbury-Nepean

Geology:Nattai Tablelands erosional
Vegetation Structure: (Walker & Hopkins 1983)

Stratum H(er:?)ht % cover Dominant species

Upper 20 5 Qorymbla gummifera, Eucalyptus agglomerata, Eucalyptus
piperita.

Mid-upper 5 10 Qorymbla gummifera, Eucalyptus agglomerata, Eucalyptus
piperita.

Shrub 15 50 Acacia Ionglfollasubsp. Lgnglfolla,Acama terminalis,
Dodonaea triquetra, Grevillea sphacelata.

Ground 05 15 Gonocar.pL_Js Feucnmdesj_omandra longifolia, Pimelea linifolia
subsp. Linifolia.

Total Number of native species recorded:38

Total Number of weed species:0

Vegetation formation and class Sydney Hinterland Dry Sclerophyll Forests

(Keith 2004): Dry Sclerophyll Forests

Vegetation on-ground description: Open Forest- Eucalyptus sieberi Corymbia gummifera

PCT:1181. Smooth-barked Apple- Red Bloodwood- Sydney Peppermint heathy open forest on
slopes of dry sandstone gullies of western and southern Sydney, Sydney Basin Bioregion
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Feature Y/N ‘ Comment

Hollow-bearing v Large stag tree with small and medium hollows present.

trees

Rock outcrop Y Large rock outcrops present along slope.

Mistletoe N

Water body N

Threatened N

species

Weeds N

Pest fauna N

Tree dieback N
Bushfire in December 2019 still affecting vegetation structure and

Fire histor v composition. Epicormic growth in remaining canopy trees is evident

y throughout. Dense shrub stratum regrowth dominates vegetation

cover.

Erosion N

Other N
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Table 15: Plot 6 Floristic Species List
Plot 6: Floristic Composition

W

HABITAT
SOLUTIONS

(o} Species Cover Abundance
1 Acacia linifolia 2
2 Acacia longifoliasubsp. longifolia 3
3 Acacia terminalis 4b
4 Acaciauulicifolia 2
5 Banksia spinulosa 2
6 Billardiera scandens 1
7 Boronia ledifolia 2
8 Bossiaea obcordata 2
9 Corymbia gummifera 2
10 Dampiera purpurea 2
11 Dianella caerulea 2
12 Dodonaea triguetra 3
13 Entolasia stricta 2
14 Eucalyptusagglomerata 2
15 Eucalyptus piperita 3
16 Eucalyptus punctata 2
17 Gonocarpus teucrioides 3
18 Grevillea arenarissubsp. arenaria 2
19 Grevilleasphacelata 3
20 Hakea dactyloides 1
21 Hardenbergia violacea 2
22 Lepidosperma laterale 2
23 Lindsaea microphylla 1
24 Lomandra filiformis 2
25 Lomandra longifolia 2
26 Lomandra obliqua 2
27 Lomatia silaifolia 3
28 Persoonia levis 1
29 Persooniapinifolia 1
30 Petrophile pulchella 2
31 Pimelea linifoliasubsp. linifolia 2
32 Platysace ericoides 2
33 Pomax umbellata 1
34 Poranthera ericifolia 2
35 Pteridium esculentum 2
36 Smilax glyciphylla 2
37 Telopea speciosissima 2
38 Xanthosia tridentata 1
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Figure 7. Vegetation within Plot 6.
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