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1 INTRODUCTION
1.1 Background
JWA Pty Ltd (JWA) has been engaged by Project 28 Pty Ltd (the Proponent) to prepare a
Wallum Sedge Frog Contingency and Offset Strategy (WSFCOS) for Stage 1 of the Kings Forest
project development.
The Kings Forest project was granted approval under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) (Approval Decision 2012/6328) in May 2015
subject to conditions, and subsequently varied approval on the 29th June 2017. Several
conditions of the EPBC Act Approval relate to the management, monitoring and mitigation
measures for the Wallum sedge frog (WSF) (Litoria olongburensis) and its habitat.
A detailed Wallum Sedge Frog Management Plan (WSFMP) (JWA 2020a) has been prepared for
the Kings Forest site and lodged with the Commonwealth Department of Agriculture, Water
and the Environment (DAWE) for approval in April 2020. The WSFMP sets out strategies to
mitigate the potential impacts of development on the WSF population on site, including
measures for the protection and enhancement of existing WSF habitat to be retained and
provisions for the creation of compensatory WSF habitat. The WSFMP also defines success
criteria that includes measures of WSF presence, habitat quality and water chemistry for
areas of created compensatory habitat.
This WSFCOS has been prepared to fulfil the requirements of Condition 17 of the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) Approval Decision (2012/6328).
This WSFCOS refers specifically to Stage 1 of the Kings Forest development and outlines
actions to be implemented if the compensatory WSF habitat works on the site fail to meet
the success criteria outlined in the WSFMP after the monitoring and maintenance period. This
WSFCOS will specifically be triggered and implemented if:
1. WSF monitoring completed in accordance with the WSFMP indicates that there has
been a statistically significant reduction in WSF occupancy rates over Stage 1 of the
Kings Forest site over two (2) successive monitoring periods; or
2. The created WSF compensatory habitat within Stage 1 of the Kings Forest project
(9.52 ha) does not meet the success criteria as defined in the approved Wallum Sedge
Frog Management Plan (WSFMP) within seven (7) years.
Separate WSF Contingency and Offset Strategies will be prepared for subsequent
development stages.

1.2 The Subject Site and Proposed Development
The Kings Forest site is 846 hectares in area and is located in the coastal zone of the Tweed
Shire Local Government Area (LGA), between Bogangar (in the south) and Kingscliff (in the
north) (FIGURE 1). The Kings Forest site has a decades-long history of various land uses and
land management practices, including pine plantation, sand mining, pasture improvement
and turf production, dairy farming, small cropping and sugar cane production. Project 28 (the
Proponent) owns and manages the Kings Forest site which is currently used for cattle grazing
and silviculture.
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The site was zoned for residential and commercial development in the early 1990’s and has
been subject to a lengthy Commonwealth, State and Council approval process. Land use
zones over the Kings Forest development site are identified on the NSW Planning SEPP Major
Development 2005 – Kings Forest land zoning map (FIGURE 2). The undisturbed/intact areas
of the site, including SEPP 14 wetland areas as well as a number of smaller wetland and
Littoral rainforest parcels, are generally zoned for Environment Protection. Substantial buffer
zones occur wherever the 2(c) Urban Expansion lands abut neighbouring agricultural land (150
metres) and Environmental Protection Zones (50 metre). A recent aerial photograph of the
Subject Site is provided in FIGURE 3.
The Kings Forest site is proposed to be developed into a master planned residential
community. The areas proposed for residential development are shown on the Revised
Concept Plan, Revision B dated the 5th December 2013 (FIGURE 4). The total area of the
proposed development is 422.32 ha and will include the following in accordance with the
Concept Plan Approval (as modified Mods 1 to 5):
•

Residential development for approximately 4500 dwellings;

•

Town centre and neighbourhood centre for future retail and commercial uses;

•

Community and education facilities;

•

Employment land;

•

18 hole Golf Course;

•

Open space;

•

Wildlife corridors;

•

Protection and rehabilitation of environmentally sensitive land;

•

Utility services infrastructure;

•

Water management areas and lake; and

•

Roads and pedestrian and bicycle paths.

Retained vegetation and habitat areas across the site generally occur within Environmental
Protection Zones (EPZs) and associated buffers. To assist in identifying the staging of
rehabilitation and management actions, these EPZ and buffer areas have been associated
with a relevant development precinct and are collectively titled as Environmental
Management Areas (EMAs).
The Kings Forest project will likely proceed over many years. The length of time will be
dependent, to a certain degree, on the demand for land over time. The development of the
site will be completed on a precinct-by-precinct basis (including works within associated
EMA’s) in accordance with approved Precinct Plan (FIGURE 5).
Stage 1 of the Kings Forest project encompasses Precincts 1, 2, 5, the majority of Precinct 4
and the East-West Corridor (FIGURE 6). The staging of development of remaining precincts
will be then proceed in accordance with the approved Precinct Plan, however this may be
subject change. Indicative staging is shown in TABLE 1.

Job no: 97017/WSFCOS/09.06.20

JWA PTY LTD

8

RD
COAST

S RD

TWEED

ONS RD

LLUM

REARD

MCCO

OLD

MEL

N

ALE

RD

7(l)

ANG

BOG

UCA

7(a)

AR

7(l)

RD

OT

DEP

7(l)

7(a)

RD

7(a)
7(l)
7(l)

7(a)

7(a)

7(l)

7(l)

LEGEND
Kings Forest Boundary

BOUN

7(a)

7(a)

2(c)

DARY

7(a)
2(c)

RD

7(a)

2(c)

ZONING
2(c) Urban Expansion
7(a) Environmental Protection (Wetlands & Littoral
Rainforests)
7(l) Environmental Protection (Habitat)
Agricultural Buffer (150m)
Ecological Buffer (50m)

7(l)

7(a)

DURAN

7(a)

BAH RD

7(I)

7(a)
7(l)

RD

7(l)

TWEED COAST

LODERS RD

ON R

EVIR

7(I)

D

7(a)

7(a)
2(c)

7(a)

7(l)

Y
IC HW
PACIF

FO

RE

ST

HIL

LR

CASUARINA WAY

ANDER

SONS R

D

7(l)

7(a)

D

0

500m
1 : 20 000

SOURCE: NSW Planning SEPP (Major
Development) 2005 - Kings Forest Land Zoning
Map (Ref: SEPP_MD_KIF_LZN_001_20100201)
SCALE: 1 : 20 000 @ A3
JWA PTY LTD
Ecological Consultants

CLIENT
Project 28 Pty Ltd
PROJECT
WSF Contingency & Offset Strategy
Kings Forest
Melaleuca Drive, Duranbah, NSW
Shire of Tweed

FIGURE 2
PREPARED: BW
DATE: 05 June 2020
FILE: N97017_Zoning.cdr

TITLE

ZONING
PLAN

N

P2
(EMA)

n
Cudge

P1

LEGEND

P3
(EMA)

P8

P11
(EMA)

P5
(EMA)

P4

P7

P10
(EMA)

# Note 1:
To assist in identifying the staging of rehabilitation and management actions, EPZs
and buffer areas have been associated with a relevant development precinct and are
collectively titled as Environmental Management Areas (EMAs).

P5

P10

P5
(EMA)

P5
(EMA)

E-W CORRIDOR
(EMA)

Tweed Coast Road

P6

2

P6
(EMA)
P1

y

P3

P9
(EMA)

P11

Pacific Hw

P7
(EMA)

Stage 1 Boundary
Environmental Management Area (EMA) Boundary (#1)
Precinct Boundary
Kings Forest Boundary

P1
(EMA)

P2

P9

Creek

P12-14
(EMA)
P14

P12-14
(EMA)
P12

P14
P13

P12-14
(EMA)

Cudgen Lake

SOURCE: Near Map 08/08/18 Aerial
0

500m
1 : 20 000

SCALE:

1 : 20 000 @ A3
JWA PTY LTD
Ecological Consultants

CLIENT
Project 28 Pty Ltd
PROJECT
WSF Contingency & Offset Strategy
Kings Forest
Melaleuca Drive, Duranbah, NSW
Shire of Tweed

TITLE

FIGURE

3

PREPARED: BW
DATE: 05 June 2020
FILE: N97017_WSFCOS_20200605.dwg

AERIAL
PHOTOGRAPH

N

LEGEND
Town Centre / Neighbourhood Centre
Residential
Community Facilities / Education
Employment Land
Structured Open Space (Active)
(Passive open space to council standards,
location subject to urban design)
Environmental Protection Area
50m Ecological Buffer
(includes APZ’s & roads where approved)
State School Site
Proposed Zone Substation
(subject to Country Energy final approval)
Potential Road Connection to Melaleuca Road
Private Open Space
Golf Course Area
(encompassing ecological buffers where
indicated)
Private Open Space including Lake
Kings Forest Boundary

0

500m
1 : 20 000

SOURCE: RPS Revised Concept Plan Rev B
dated 05/12/13 (Ref: 113691-PSP-4b(CONCEPT
PLAN).dwg)
SCALE: 1 : 20 000 @ A3
JWA PTY LTD
Ecological Consultants

CLIENT
Project 28 Pty Ltd
PROJECT
WSF Contingency & Offset Strategy
Kings Forest
Melaleuca Drive, Duranbah, NSW
Shire of Tweed

FIGURE 4
PREPARED: BW
DATE: 05 June 2020
FILE: N97017_Concept Plan.cdr

TITLE

REVISED
CONCEPT
PLAN

N

MEL

ALE

UCA

ROA

1

8

D

2

DURAN

9

BAH

*

3

RESIDENTIAL
T

AS

7

5

CO

4

D
EE
TW

ROAD

*

11

TOWN CENTRE / NEIGHBOURHOOD CENTRE

RO

AD

COMMUNITY FACILITIES / EDUCATION

10

6

EMPLOYMENT LAND
STRUCTURED OPEN SPACE (ACTIVE)
(Passive open space to council standards,
location subject to urban design).
ENVIRONMENTAL PROTECTION AREA
50m ECOLOGICAL BUFFER
(Includes APZs & Roads where approved)

12
14

*

12

STATE SCHOOL SITE
PROPOSED ZONE SUBSTATION
(Subject to County Energy final approval)

POTENTIAL AFFORDABLE HOUSING LOCATION

14

POTENTIAL ROAD CONNECTION TO MELALEUCA ROAD

13

PRIVATE OPEN SPACE
GOLF COURSE AREA
(Encompassing ecological buffers
where indicated)
PRIVATE OPEN SPACE INCLUDING LAKE

IMPORTANT NOTE
This plan was prepared as a preliminary concept plan for planning purposes only. As such
all particulars, including lot design, areas and densities, are subject to detailed survey, site
investigations and to the requirements of council and any other authority which may have
requirements under any relevant legislation.
This note is an integral part of this plan.

0

500m
1 : 20 000

SOURCE: RPS Precinct Plan Rev B
dated 05/12/13 (Ref: 113691-PSP-4b(PRECINCT
PLAN).dwg)
SCALE: 1 : 20 000 @ A3
JWA PTY LTD
Ecological Consultants

CLIENT
Project 28 Pty Ltd
PROJECT
WSF Contingency & Offset Strategy
Kings Forest
Melaleuca Drive, Duranbah, NSW
Shire of Tweed

FIGURE 5
PREPARED: BW
DATE: 05 June 2020
FILE: N97017_Precinct Plan.cdr

TITLE

PRECINCT
PLAN

LEGEND

P2
(EMA)

Stage 1 Boundary
Environmental Management Area (EMA) Boundary (#)
Precinct Boundary
Kings Forest Boundary
Waterbodies & Drainage Lines
MANAGEMENT ZONES

P1

Zone 1 - Construction zone
Zone 2 - Retained Koala habitat
Zone 3 - Retained WSF habitat
Zone 4 - Koala compensatory habitat
Zone 5 - WSF compensatory habitat
Zone 6 - Heath regeneration/revegetation
Zone 7 - Littoral rainforest regeneration/revegetation
Zone 8 - Wetland regeneration

P1
(EMA)

P2

Zone 9 - Residual land

# Note:
To assist in identifying the staging of rehabilitation and management actions,
EPZs and buffer areas have been associated with a relevant development
precinct and are collectively titled as Environmental Management Areas (EMAs).

P5
(EMA)

P4
P5

P5
(EMA)

P5
(EMA)

E-W CORRIDOR
(EMA)

N

SOURCE: JWA Site Investigations 2018,
Near Map 08/08/18 Aerial
0

300m
1 : 10 000

SCALE:

1 : 10 000 @ A3
JWA PTY LTD
Ecological Consultants

CLIENT
Project 28 Pty Ltd
PROJECT
WSF Contingency & Offset Strategy
Kings Forest
Melaleuca Drive, Duranbah, NSW
Shire of Tweed

TITLE

FIGURE

6

PREPARED: BW
DATE: 05 June 2020
FILE: N97017_WSFCOS_20200605.dwg

STAGE 1
MANAGEMENT
ZONES

Kings Forest (Stage 1) – Wallum Sedge Frog Contingency and Offset Strategy

TABLE 1
INDICATIVE DEVELOPMENT STAGING
Development Stage
Precinct
Precinct 1
Precinct 2
Stage 1
Majority of Precinct 4
Precinct 5
East-West Corridor
Precinct 3
Stage 2
Remainder of Precinct 4
Stage 3
Precinct 6
Stage 4
Precinct 7
Stage 5
Precinct 8
Stage 6
Precinct 9
Stage 7
Precinct 10
Stage 8
Precinct 11
Stage 9
Precincts 12-14
The Kings Forest site has been divided into nine (9) zones based on the management intent
for each area. These management zones are:
•

Zone 1 – Construction zone;

•

Zone 2 – Retained koala habitat;

•

Zone 3 – Retained wallum Sedge Frog (WSF) habitat;

•

Zone 4 – Koala compensatory habitat;

•

Zone 5 – WSF compensatory habitat;

•

Zone 6 – Heath regeneration/revegetation;

•

Zone 7 - Littoral rainforest regeneration/revegetation (Precinct 1);

•

Zone 8 – Wetland regeneration; and

•

Zone 9 - Residual lands e.g. tracks and easements.

FIGURE 6 shows the location of each of the management zones as they relate to Stage 1 of
the Kings Forest project.

1.3 Plan Preparation
The preparation of the WSFMP and this WSFCOS have been based on details ecological and
hydrological assessments, a comprehensive review of the latest literature relating to the
protection of WSF and their habitat, and recommendations from Tweed Shire Council (TSC),
NSW Department of Planning, Industry and Environment (DPI&E), NSW Biodiversity and
Conservation Division (BCD) and DAWE.
Dr Arthur White (Biosphere Environmental Consultants), a frog specialist, completed
extensive field surveys over the Kings Forest site and produced a number of reports relevant
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to the WSF populations on the site, and has been consulted on a range of issues during the
preparation of the WSFMP and this WSFCOS.
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2 EPBC ACT APPROVAL (2012/6328)
The conditions of the EPBC Act Approval (2012/6328) which relate to the protection,
maintenance, management and monitoring of the WSF population and its habitat on the Kings
Forest site are detailed in TABLE 2 below. TABLE 2 also identifies how each of the relevant
conditions have been satisfied.
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TABLE 2
COMPLIANCE WITH RELEVANT EPBC ACT APPROVAL 2012/6328 CONDITIONS
Condition

Section of WSFCOS

13. The approval holder must ensure the protection and Details of existing WSF habitat to be retained and compensatory WSF
conservation management of 33.63ha of existing Wallum Sedge habitat to be provided as part of Stage 1 of the Kings Forest
Frog habitat and 45.09ha of created Wallum Sedge Frog development are provided in SECTION 3.
habitat identified in Annexure 7 and described as follows:
a. 1.8ha of existing Wallum Sedge Frog habitat and 8.82ha A total of 4.57 ha of existing WSF habitat will be retained within
of created Wallum Sedge Frog habitat must be protected EMA’s associated with Stage 1. In addition, 9.52 ha of WSF
by a legal instrument under relevant New South Wales compensatory habitat will be provided as part of Stage 1 of the Kings
legislation on the title prior to commencement of bulk Forest development.
earthworks associated with Stage 1;
b. 21.48ha of existing Wallum Sedge Frog habitat and
8.86ha of created Wallum Sedge Frog habitat must be
protected by a legal instrument under relevant New
South Wales legislation on the title prior to
commencement of bulk earthworks associated with Stage
2; and
c. 10.35ha of existing Wallum Sedge Frog habitat and
27.41ha of created Wallum Sedge Frog habitat must be
protected by a legal instrument under relevant New
South Wales legislation on the title prior to
commencement of bulk earthworks associated with
Stages 4 and 5.

Retained WSF habitat and compensatory WSF habitat areas will be
protected through land zoning and transfer of land to public
ownership. The mechanisms required to secure the in-perpetuity
conservation of these areas is detailed in SECTION 4 and will be in
place to the satisfaction of the Secretary prior to the issue of the first
Construction Certificate and commencement of construction for
either vegetation clearing or bulk earthworks.

14. As defined in the Wallum Sedge Frog Management Plan (refer SECTION 5.7 and Section 7.8.5 of the Kings Forest WSFMP (JWA
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Condition

Section of WSFCOS

Condition 12j.), the created wallum sedge frog habitat must 2020a) detail the requirement for created WSF habitat to be
be substantially established in any precinct prior to the substantially established1 prior to the commencement of construction
commencement of construction in any subsequent precinct.
associated with each precinct. Prior to the issue of each Construction
Certificate authorising the clearing of WSF habitat, the Proponent
shall provide evidence to the Certifying Authority that the
compensatory WSF habitat in the preceding stage meets the relevant
establishment period completion criteria.
15. The approval holder must undertake rehabilitation in proposed
Wallum Sedge Frog habitat areas referred to in Condition 13.
Details of rehabilitation actions, performance criteria and
monitoring, must be in accordance with the Wallum Sedge
Frog Management Plan.

A total of 9.52 ha of WSF compensatory habitat will be provided as
part of Stage 1 of the Kings Forest development. Rehabilitation
actions, performance criteria and monitoring in accordance with the
Kings Forest WSFMP (JWA 2020a) are detailed in SECTIONS 5.7 and
6.5.

16. The instrument/s referred to in Condition 13 must:

Retained WSF habitat and compensatory WSF habitat areas will be
a. provide for the protection of the land referred to in protected through land zoning and transfer of land to public
Condition 13 for the duration of this approval;
ownership. These mechanisms will provide ongoing protection for the
land and prevent any future development activities. Furthermore,
b. prevent any future development activities;
c. ensure the active management of the land referred to in transfer to land to public ownership will ensure the active
Condition 13 in accordance with the Wallum Sedge Frog management of the land into the future. SECTION 4 provides further
details of these mechanisms.
Management Plan.

17. Prior to commencement of construction associated with each This WSFCOS has been prepared for Stage 1 of the Kings Forest
precinct, the approval holder must submit for the Minister’s development and will be triggered if:
approval a detailed Wallum Sedge Frog Contingency and Offset
1. WSF monitoring completed in accordance with the WSFMP
Strategy, that will be implemented if the created habitat not
indicates that there has been a statistically significant
meet the defined success criteria detailed in the Wallum Sedge

1

“Substantial establishment” of the WSF habitat plantings means “the plantings have progressed beyond the need for intensive maintenance e.g. weed control, watering
etc. and are clearly established by way of persisting through a recognised growth period and an independent restoration ecologist approved by the Secretary has provided a
short report confirming that the plantings are established.”
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Condition

Section of WSFCOS

Frog Management Plan. The Strategy must incorporate the
requirements of Conditions 13-17. The approved strategy must
be implemented. Details must include, but not limited to:
a. offset attributes of the proposed areas referred to in
Condition 13;
b. details of proposed arrangements for legal protection for
the duration of the approval;

reduction in WSF occupancy rates over Stage 1 of the Kings
Forest site over two (2) successive monitoring periods; or
2. The created WSF compensatory habitat within Stage 1 of the
Kings Forest project (9.52 ha) does not meet the success
criteria as defined in the approved WSFMP within seven (7)
years.

c. details of management actions to be undertaken and how The WSFCOS includes the following information:
they will be costed;
3. SECTION 3 – Stage 1 offset attributes;
d. details of arrangements and responsibility for the
ongoing management for the duration of the approval;

4. SECTION 4 – details of arrangements for legal protection of
offsets;

e. a methodology for provision of offsets should the created
habitat not meet the defined success criteria; and

5. SECTIONS 5 and 6 – details of management actions and
monitoring to be completed;

f. details of how the learnings from the management and
monitoring of previous precincts are incorporated into
subsequent Wallum Sedge Frog Contingency and Offset
Strategies.

6. SECTION 7 – details of responsibilities for the ongoing
management of the offset and how management actions will
be costed;
7. SECTION 8 – details of contingency actions to be undertaken if
created habitat does not meet the defined success criteria;
and
8. SECTION 8.4 – details of how the leanings from the
management and monitoring of previous precincts will be
incorporated into subsequent WSF Contingency and Offset
Strategies.
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3 STAGE 1 OFFSET ATTRIBUTES
3.1 Introduction
The following sections contain a summary of the retained WSF habitat and compensatory WSF
habitat to be provided as part of Stage 1 of the Kings Forest development. Further details of
the retained and compensatory WSF habitat are provided in Sections 7.7 and 7.8 of the Kings
Forest WSFMP (JWA 2020a) respectively.

3.2 Stage 1 Retained WSF Habitat Areas
Existing WSF habitat to be retained within Stage 1 of the Kings Forest site covers a total area
of 4.57 ha and is comprised of comprised of one (1) breeding site covering 0.03 ha of breeding
habitat and 4.54 ha of foraging habitat. WSF have been recorded within Stage 1 within
regenerating heath and sedgeland communities to the north and north-east of Precinct 5. The
majority of records were in low-lying areas with standing water, sedges and grass cover e.g.
Gahnia sieberiana, Lepironia articulata, Blechnum indicum, Baloskion tetraphyllum and
Juncus usitatus, J. polyanthemus and J. articulatus.
FIGURES 7 and 8 show the existing vegetation types and the distribution of retained WSF
habitat within Stage 1, respectively. Overall, the amount of breeding habitat on the Kings
Forest site is small and the better-quality habitat lies outside of the eastern [sic] and
southern margins of the site (BEC 2014).
The extent of WSF habitat to be retained within EMA’s associated with Stage 1 is detailed in
TABLE 3 below.
TABLE 3
STAGE AND PRECINCT SPECIFIC RETAINED WSF HABITAT CALCULATIONS
Area of WSF Habitat to be Retained
Development Stage

Stage 1

TOTAL
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Precinct

Forage

Breeding
Habitat

Habitat

Precinct 1

0 ha

0 ha

0 ha

Precinct 2

0 ha

0 ha

0 ha

Majority of
Precinct 4

0 ha

0 ha

0 ha

Precinct 5

0.03 ha

4.54 ha

4.57 ha

0.03 ha

4.54 ha

4.57 ha
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P2
(EMA)

Stage 1 Boundary (Onsite Works)
Community 4 - Swamp Sclerophyll Floodplain Forest
Environmental Management Area (EMA) Boundary (#1)
4(b) Swamp mahogany open forest to woodland & heathland species
[PCT 1230, TVMS 305]
Precinct Boundary
Kings Forest Boundary
4(c) Scribbly gum/Swamp mahogany +/- Red mahogany, Swamp turpentine,
Hard corkwood closed forest to woodland [PCT 1230, TVMS 305/306]
VEGETATION COMMUNTIES (#2)
Community 1 - Highly Modified
4(d) Swamp box open forest to woodland [PCT 1064, TVMS 309]
1(a) Substantially cleared of native vegetation
4(e) Broad-leaved paperbark closed forest to woodland [PCT 1064, TVMS 401]
1(b) Camphor laurel dominant closed forest (with rainforest species)
4(g1) Broad-leaved paperbark closed forest to woodland (with rainforest species)
[PCT 1064, TVMS 401]
1(c) Native plantation/plantings
4(i) Swamp sclerophyll & heathland species (with exotic pines) [PCT 1064,
1(e1) Exotic pine plantation
TVMS 403]
1(e2) Exotic pine plantation (with heathland species)
4(j1) Regenerating Broad-leaved paperbark closed forest to woodland &
1(f) Exotic grassland dominated (with heathland species)
heathland species [PCT 1064, TVMS 403]
1(g) Exotic grassland dominated (with regrowth Acacia & other native species)
4(j2) Regenerating Broad-leaved paperbark closed forest to woodland &
1(h) Exotic pines with sedgeland/rushland/fernland
heathland species & exotic pines [PCT 1064, TVMS 403]
1(i) Exotic pines with swamp sclerophyll floodplain forest
4(k) Regenerating Swamp mahogany open forest to woodland [PCT 1230,
Community 2 - Freshwater Wetland
TVMS 305]
2(b) Ponds & fringing wetland [PCT 1911, TVMS 701]
Community 5 - Dry to Moist Open Forest
2(c1) Sedgeland/rushland/fernland [PCT 1911, TVMS 701/702]
5(d) Scribbly gum open forest to woodland [PCT 1136, TVMS 306]
2(c2) Sedgeland/rushland/fernland (with exotic pines) [PCT 1911,
5(e1) Regenerating Scribbly gum open forest to woodland & heathland species
TVMS 701/702]
[PCT 1136, TVMS 306]
Community 3 - Heathland & Shrubland
5(e2) Regenerating Scribbly gum open forest to woodland & heathland species
3(a1) Dry coastal heathland to shrubland [PCT 663, TVMS 501]
& exotic pines [PCT 1136, TVMS 306]
3(a2) Dry coastal heathland to shrubland (with exotic pines) [PCT 663,
Community
6 - Rainforest
TVMS 501]
6(a)
Littoral rainforest [PCT 751, TVMS 101]
3(b1) Wet coastal heathland to shrubland [PCT 1297, TVMS 502]
Open water
3(d) Regenerating wet/dry coastal heathland to shrubland [PCT 1297,

P1
P1
(EMA)

P2

P5
(EMA)

P4
P5

TVMS 501/5022]
3(e) Regenerating wet/dry coastal heathland to shrubland (with exotic pines)
[PCT 1297, TVMS 501/502]

P5
(EMA)

P5
(EMA)

E-W CORRIDOR
(EMA)

N

#1 Note: To assist in identifying the staging of rehabilitation and management actions, EPZs and buffer areas
have been associated with a relevant development precinct and are collectively titled as Environmental
Management Areas (EMAs).

SOURCE: JWA Site Investigations 2018;
Near Map 08/08/18 Aerial
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#2 Note: Vegetation mapping has been adapted from the Australian Koala Foundation (Callaghan et al. 2005)
mapping combined with detailed re-mapping/ground-truthing surveys completed by JWA between 2010 - 2018.
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3.3 Stage 1 WSF Compensatory Habitat Areas
To compensate for the unavoidable losses of WSF habitat as part of Stage 1, a total of 9.52 ha
of WSF compensatory habitat will be provided within Precinct 5 EMAs. Areas within Stage
1/Precinct 5 identified as suitable for providing compensatory WSF habitat are currently
comprised of highly modified vegetation communities and areas of extensive weed
infestations (FIGURE 7). The location of WSF compensatory habitat is shown in FIGURE 9.
FIGURE 10 shows the distribution of WSF retained habitat and compensatory habitat after
development.
The Stage 1 WSF compensatory habitat areas will result in a net gain of 3.21 ha of WSF
habitat within the Stage 1 EMAs (TABLE 4) in the medium to long term and will enhance
existing movement corridors.

Development
Stage

Stage 1

TABLE 4
DEVELOPMENT STAGE/PRECINCT SPECIFIC OFFSETS
WSF Habitat
WSF Habitat
WSF Offset
Precinct/
to be
to be
Created
EMA
Removed/
Retained
Habitat
Impacted
Precinct 1
0 ha
0 ha
0 ha
Precinct 2
0 ha
0 ha
0 ha
Majority of
0 ha
2.50 ha
0 ha
Precinct 4
Precinct 5
4.57 ha
3.80 ha
9.52 ha
East-West
0 ha
0 ha
0 ha
Corridor
TOTAL
4.57 ha
6.30 ha
9.52 ha

Cumulative Net
Gain/Loss

+ 3.21 ha

TABLE 5 summarises the compensatory WSF habitat including habitat types, vegetation
community type and structure to be recreated, and the species and overall plant numbers to
be used for planting.
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Stage 1 Boundary
Environmental Management Area (EMA) Boundary (#)
Environmental Protection Zone (EPZ)
50m Buffer to EPZ
Precinct Boundary
Kings Forest Boundary

P1

WSF COMPENSATORY HABITAT [#2]
Compensatory WSF breeding habitat
- depth to groundwater = 0m to -0.2m
- sedgeland plantings (PCT 1290 - Soft Twig-rush Sedgeland of
North Coast Wallum Swamps)

P1
(EMA)

P2

Compensatory WSF breeding habitat
- depth to groundwater = -0.2m to -1m
- wet heath plantings (PCT 1297 - Wet heathland and shrubland of
coastal lowlands of the NSW North Coast Bioregion)
Compensatory WSF forage habitat
- depth to groundwater = -1m to >-2m
- dry heath plantings (PCT 663 - Banksia dry shrubland on coastal
sands of the NSW North Coast Bioregion)

P5
(EMA)

P4
P5

P5
(EMA)

P5
(EMA)

E-W CORRIDOR
(EMA)

N

# Note 1:
To assist in identifying the staging of rehabilitation and management actions,
EPZs and buffer areas have been associated with a relevant development precinct
and are collectively titled as Environmental Management Areas (EMAs).
# Note 2:
Areas which will become WSF habitat after rehabilitation. Identified as areas with:
a) pre-clearing vegetation categorised as wetland (Terrestria 2014), and
b) developed depth to groundwater of:
(i) less than 1m for breeding habitat, or
(ii) 1 to 2m for forage habitat.

SOURCE: JWA WSFMP (April 2020)
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Stage 1 Boundary
Environmental Management Area (EMA) Boundary (#)
Environmental Protection Zone (EPZ)
50m Buffer to EPZ
Precinct Boundary
Kings Forest Boundary

P1

EXISTING WSF HABITAT THAT WILL REMAIN AS HABITAT AFTER DEVELOPMENT
WSF breeding habitat with suitable groundwater conditions to remain as
breeding habitat after development

P1
(EMA)

P2

WSF forage habitat with suitable groundwater conditions to remain as
forage habitat after development
WSF COMPENSATORY HABITAT [#2]
Compensatory WSF breeding habitat
- depth to groundwater = 0m to -0.2m
- sedgeland plantings (PCT 1290 - Soft Twig-rush Sedgeland of
North Coast Wallum Swamps)
Compensatory WSF breeding habitat
- depth to groundwater = -0.2m to -1m
- wet heath plantings (PCT 1297 - Wet heathland and shrubland of
coastal lowlands of the NSW North Coast Bioregion)
Compensatory WSF forage habitat
- depth to groundwater = -1m to >-2m
- dry heath plantings (PCT 663 - Banksia dry shrubland on coastal
sands of the NSW North Coast Bioregion)

P5
(EMA)

P4
P5

P5
(EMA)

P5
(EMA)

E-W CORRIDOR
(EMA)

N

# Note 1:
To assist in identifying the staging of rehabilitation and management actions,
EPZs and buffer areas have been associated with a relevant development precinct
and are collectively titled as Environmental Management Areas (EMAs).
# Note 2:
Areas which will become WSF habitat after rehabilitation. Identified as areas with:
a) pre-clearing vegetation categorised as wetland (Terrestria 2014), and
b) developed depth to groundwater of:
(i) less than 1m for breeding habitat, or
(ii) 1 to 2m for forage habitat.

SOURCE: JWA WSFMP (April 2020)
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TABLE 5
STAGE 1 WSF COMPENSATORY HABITAT PLANTING DETAILS
WSF
Compensatory
Habitat Type

Total
Area

Breeding habitat
– sedgeland

1.78 ha

Breeding
habitat

Depth to
Groundwater

(PCT* / TVMS#)

4.61 ha

0m to 0.2m

0.2m to 1m

– wet heath

3.13 ha

– dry heath

TOTAL

PCT 1290 /
TVMS 701

PCT 1297 /
TVMS 502

Broad
Vegetation
Structure to
be Created
Sedgeland

Wet
heathland

Species List

Ground – Baloskion pallens, Baumea arthrophylla, Baumea articulata, Baumea rubiginosa, Cladium
procerum, Eleocharis sphacelate, Lepironia articulata, Leptocarpus tenax, Schoenus brevifolius.
Small trees/Shrubs – Baeckea frutescens, Baeckea linifolia, Banksia ericifolia subsp. macrantha,
Banksia oblongifolia, Banksia robur, Leptospermum juniperinum, Leptospermum liversidgei,
Melaleuca nodose, Sporadanthus interruptus, Xanthorrhoea fulva
Ground – Eurychorda complanata, Pteridium esculentum, Sprengelia sprengelioides

Forage
habitat

Vegetation
Community to
be Recreated

1m to >2m

PCT 663 /
TVMS 501

Dry
heathland

Small trees/Shrubs – Allocasuarina littoralis, Banksia aemula, Boronia pinnata, Calytrix tetragona,
Dillwynia retorta, Leptospermum semibaccatum, Leptospermum trinervium, Melaleuca nodosa,
Monotoca scoparia, Phyllota phylicoides, Xanthorrhoea glauca, Leptospermum polygalifolium.
Ground – Caustis recurvata, Coleocarya gracilis, Platysace lanceolata, Pteridium esculentum.

Total Number of Plantings

11,375 ground covers

14,760 small trees/shrubs

29,520 ground covers

10,016 small trees/shrubs

20,031 ground covers
24,776 small trees/shrubs
and 60,926 ground covers

9.52 ha

*Relevant Plant Community Type (PCT) descriptions which were accessed via the NSW Office of Environment & Heritage (OEH) database (i.e. the BioNet Vegetation Classification System).
#Refer

to Tweed Vegetation Management Strategy (Kingston et al. 2004)
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4 LEGAL PROTECTION OF STAGE 1 RETAINED AND COMPENSATORY WSF
HABITAT AREAS
4.1 Introduction
Stage 1 retained and compensatory WSF habitat areas will be legally protected for the
duration of the EPBC Approval and in perpetuity via land zoning and transfer to public
ownership. These mechanisms will provide ongoing protection for the land and prevent any
future development activities. Furthermore, transfer to land to public ownership will ensure
the active management of the land into the future.

4.2 Land Zoning
Current and future land uses on the Kings Forest site are controlled by land use zoning and
are identified on the NSW Planning SEPP Major Development 2005 – Kings Forest land zoning
map (FIGURE 2). Future uses of the site are controlled by the Kings Forest Development Code
which was prepared as part of the Concept Plan process. This document provides site specific
planning, subdivision and engineering controls to ensure development on the site is
undertaken in accordance with the concept plan.
WSF retained and compensatory habitat within Stage 1 is protected under Environmental
Protection zoning. No future development of these areas will be permitted. In addition,
substantial buffer zones occur wherever the 2(c) lands abut the Environmental Protection
zones (50 metre).

4.3 Transfer of Land to Public Ownership
A minimum of 150 ha of the Kings Forest site, contiguous with Cudgen Nature Reserve
(FIGURE 11), is proposed to be transferred to public ownership through agreement with BCD
(formerly OEH). This undertaking was originally contained in the Proponent’s Statement of
Commitments forming part of the approved Concept Plan and includes approximately 1.85 ha
(40%) of existing WSF habitat to be retained and 4.69 ha (49%) of created WSF compensatory
habitat within Stage 1 of the development (FIGURE 10). These areas will be protected in
perpetuity by Nature Reserve zoning and status under the NPWS Act.
The remaining EMAs across Stage 1 of the development site may also be transferred to public
ownership subject to agreement with Tweed Shire Council. These areas included a further
2.72 ha (60%) of existing WSF habitat to be retained and 4.83 ha (51%) of created WSF
compensatory habitat within Stage 1 of the Kings Forest development site (FIGURE 10).
In accordance with Condition 3 of the Major Project Application 08_0194, Project 28 will
submit to the Secretary a form of dealing(s) which will be registered on the title to the
Potential Council Land (PCL) and future BCD land. This registration will bind all future
landowners to manage the dedicated land for conservation purposes, ensure compliance with
relevant management plans (in particular the WSFMP), permit access by DPI&E, Council and
BCD at all times and provide a release for any public authority from the registered dealing(s).
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Prior to the commencement of works in a precinct, a registered surveyor will prepare survey
plans and permanently mark the boundaries of the PCL and the future BCD land. These plans
will be lodged with DPI&E on a precinct-by-precinct basis.
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5 RELEVANT MANAGEMENT ACTIONS
5.1 Introduction
The following sections detail the relevant ongoing management actions to be undertaken in
order to protect, maintain and implement the Stage 1 retained and compensatory WSF
habitat. These management actions to be implemented as part of Stage 1 are discussed in
SECTIONS 5.2 – 5.7 and include:
•

Erosion and sediment control measures;

•

Stormwater management;

•

Avoidance and management of acid sulphate soils;

•

Exclusion fencing and other infrastructure;

•

Management of retained WSF habitat; and

•

Compensatory WSF habitat.

These management actions along with other WSF management strategies to be implemented
during the pre-construction, construction and operational phases of the Stage 1 development
are described in detail in Section 7 of the Kings Forest WSFMP (JWA 2020a).

5.2 Erosion and Sediment Control Measures
Erosion and sediment control measures will be implemented during the construction phase of
the development in accordance with the Erosion and Sediment Control Plan (G&S 2020a).
Erosion and sediment control measures will be installed prior to disturbance and maintained
until such time as the disturbed areas are stabilised by revegetation upon completion of the
earthworks. Runoff and erosion controls will include:
•

Diversion of upslope runoff around cleared and/or disturbed areas in a way that
minimises erosion, minimises the upslope catchment and diverts waters to a legal
point of discharge;

•

Sediment control fences or other measures shall be installed at the downslope
perimeter of cleared and/or disturbed areas; and

•

Maintenance of all erosion control measures at operational capacity until land is
effectively rehabilitated.

The above measures will ensure that retained and compensatory WSF habitat areas are not
degraded due to the erosion and sedimentation of waterbodies.

5.3 Stormwater Management
Stormwater shall be managed during the construction phase of the development in
accordance with the Overall Water Management Plan (OWMP) (G&S 2020b) and the
Stormwater Management Plan (SMP) (G&S 2020c).
Surface water controls (i.e. sediment detention basins and clean water diversion channels)
will be constructed prior to commencement of bulk earthworks. Bio-retention swales will be
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utilised in accordance with the OWMP and SMP to ensure stormwater is separated from WSF
habitat. All stormwater infrastructure will be located offline from any WSF breeding habitat.
Culverts and structures allowing the passage of clean water from the upper catchment areas
during the construction phase will remain in place throughout the maintenance period of the
operational phase, minimising the volume of water traversing exposed areas of the site.
Regular maintenance of all stormwater control structures will be carried out to:
•

Ensure the structural integrity of the treatment measures;

•

Ensure inlets and outlets are not blocked; and

•

Ensure that sediment, debris and litter accumulation does not impair operational
efficiency.

These measures will ensure that retained areas of WSF habitat are not degraded as a result of
altered hydrology or potential decline in water quality (i.e. from chemical or nutrient-laden
run-off from urban areas).

5.4 Avoidance and Management of Acid Sulfate Soils
A detailed Acid Sulfate Soils Management Plan (ASSMP) (G&S 2012) has been prepared for the
subject site in accordance with the Acid Sulfate Soil Assessment Guidelines (Stone et al.
1998). The ASSMP provides details of appropriate acid sulfate soil management, with
consideration of WSF and their habitats on and adjacent to the subject site. Where soil
testing prior to the commencement of construction identifies the presence of acid sulfate
soils, adherence to the ASSMP shall be applied in accordance with the Acid Sulfate Soil
Assessment Guidelines (Stone et al. 1998).

5.5 Exclusion Fencing and Other Infrastructure
5.5.1 Fauna Exclusion Fencing
Exclusion fencing will be utilised where necessary to effectively separate fauna and their
habitat from the development and its related threats. Exclusion fencing will consist of both
temporary fencing during construction and permanent fencing during the operational phase.
Temporary fencing will be utilised during the construction phase of the development to
exclude fauna from work areas. Permanent exclusion fencing will be constructed at the end
of the construction phase of the development of each applicable Precinct. In some areas
temporary fencing will not be required as permanent fencing will be installed prior to
commencement of construction activities on site. The locations of exclusion fencing within
Stage 1 (Precincts 1, 2, Part of 4 and 5) are shown in FIGURE 12.
Temporary fencing will be comprised of 1.5 m high wire mesh held upright by star pickets
(PLATE 1). In addition, sediment fencing will be fixed to temporary fencing to prevent frog
access during construction works.
The design of the permanent fauna exclusion fencing to be utilised is shown in FIGURE 13.
Permanent fauna exclusion fencing will incorporate at ground level a 600 mm high scratch
panel (sheet metal) and galvanised steel overhang to impede climbing by WSF. It is
considered that this design will provide a suitable barrier to deter frog movement through the
fence and into road corridors/development areas and act to funnel WSF to underpasses.
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Temporary Koala exclusion fencing during Stage 1
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# Note 1: To assist in identifying the staging of rehabilitation and management actions, EPZs and buffer areas have been
associated with a relevant development precinct and are collectively titled as Environmental Management Areas (EMAs).
# Note 2: The locations of temporary fencing between precincts and any additional temporary fencing will be determined
at the detailed design stage for each precinct and will be addressed in revised versions of the VMP and KPoM.
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PLATE 1 – EXAMPLE OF TEMPORARY FENCING
All exclusion fencing will be in place prior to the commencement of construction in each
relevant Precinct. Temporary fencing will only be removed once fencing in the adjacent
precinct is erected.
5.5.2 Access Management
Where the length of fencing (permanent or temporary) in buffer zones is greater than 100 m,
a gate will be provided to allow access for routine rehabilitation work and monitoring. Given
the number of gates that may be provided on the entire site, no locks on the gates will be
required for the duration of the site development. Secure fastening structures must,
however, be provided for each gate. At the completion of the monitoring program locks will
be provided to all gates. Keys will be held by TSC and NPWS where appropriate. Locked gates
may be opened in the event of bushfire to allow fauna to escape.
5.5.3 Fauna Underpasses
One (1) fauna underpass will be installed within Stage 1 to allow for the continued
movement/dispersal of fauna between retained and compensatory habitat areas. FIGURE 12
shows the location of the underpass along the main Kings Forest Parkway road network at the
entrance to the Kings Forest site. This underpass will be installed during Stage 1 road
construction.
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In accordance with MP08_0194 (MOD 7) Condition 147 all underpasses relevant to Precinct 5
must be constructed and functional prior to the release of a Subdivision Certificate for the
first stage of the subdivision in Precinct 5. Evidence is to be obtained from a suitably
qualified ecological professional that certifies management measures have been constructed
in accordance with the approved KPoM and submitted to the Director-General Secretary for
approval.
The Stage 1 fauna underpass will be will generally constructed in accordance with the
following design features:
•

Underpasses will be 1.8 m high x 2.4 m wide reinforced concrete box culverts.

•

Where an underpass crosses beneath a dual carriageway or a road with a centre
island, skylights will be incorporated.

•

Fauna underpasses will be fitted with wet weather ledges and internal timber
furniture (poles/logs etc.) (PLATE 2). The vertical logs will be secured to the invert of
the concrete base slab and soffit of the culvert ceilings by suitable attachment
brackets. In addition, underpasses will incorporate a low flow channel to ensure dry
fauna access is provided during normal flow conditions.

•

Revegetation works will be completed on both sides of these underpasses within a
radius of 20 m of the openings, consistent with the immediately adjacent restored
habitat.

•

Exclusion fencing will be configured so as to funnel fauna to the underpasses for
facilitated movement between protection areas (FIGURE 14).

Detailed design of the Stage 1 fauna underpass has commenced, and details are as follows
(FIGURES 15A – 15B):
•

A stormwater chamber has been strategically designed for placement adjacent to the
entry to the stormwater culvert to intercept low order stormwater flows in order to
keep the fauna underpass dry. The chamber and stormwater entry point are directly
to the north (upstream) of the fauna underpass.

•

The stormwater chamber is a complex drop structure and can best be described as a
screened inlet over a manhole chamber.

•

The upstream edge of the chamber is constructed lower than the invert of the fauna
underpass and the downstream edge of the chamber raised higher than the invert of
the fauna underpass, thus acting as a dam and forcing water from the channel into the
stormwater chamber/culvert and bypassing the entrance to the fauna underpass. This
bypassing of the fauna underpass allows the base of the underpass to remain dry
during periods of no rain and low order flood events.

•

Should the chamber be moved closer to the Kings Forest Parkway and not sit in front
of the fauna underpass, no flow would be intercepted, and the base of the fauna
underpass would remain in a state of constant wetness.
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•

Earthwork batters have been designed as shallow as possible so as to not deter koalas
from entering the area. The batters to the east are designed at approximately 1V:4H
with batters on the north-western edge designed at 1V:2H.

•

Although there will a small area of relatively steep (1V:2H) batter on the northwestern side of the chamber there will be a larger area of shallow batter (1V:4H) on
the eastern side. There will be a larger area, relatively, at the actual entrance to the
fauna underpass which will be very gently sloping. This design scenario is the only way
to ensure that the fauna underpass is maintained in a dry condition during no or low
flow conditions. Obviously, the ledges built into the side walls of the underpass will
cater for fauna passage during medium to high flow events.

PLATE 2 – EXAMPLE OF UNDERPASS FURNITURE
5.5.4 Signage
Temporary signage (during construction phases) including the following will be installed
where appropriate:
•

Beside temporary roads/haul routes noting a 50 km/hr speed limit, or 40 km/hr speed
limit where roads traverse the environmental protection areas; and

•

At approximately 100 m intervals along all fencing stating “Environmental Protection
Zone – No Unauthorised Entry”.
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Permanent signage (during operational phase) shall be provided where appropriate and
maintained:
•

On the fauna exclusion fencing at intervals of no more than 100 m to be installed in
conjunction with the permanent fencing, and including:
o

Notification of conservation area; and

o

Contact information for incident reporting.

5.5.5 Infrastructure Maintenance Requirements
Fauna exclusion fencing, underpasses and signage are to be regularly checked and
maintenance issues addressed as they arise, including vegetation in close proximity to the
fencing, in accordance with Section 9 of the WSFMP (JWA 2020a). Fence maintenance will
remain the responsibility of the Proponent until ownership of the land is transferred to a
third party.
Regular inspections will be completed (at not less than 1 monthly intervals). Any damage to
fences, underpasses or signage will prompt immediate repair, within two (2) working days of
the discovery of the damage, by Site or independent contractors as determined by the Site
Manager.

5.6 Management of Retained WSF Habitat
5.6.1 Introduction
The aim of the management of retained WSF habitat within Stage 1 is the permanent removal
of weeds and assisted natural rehabilitation to enable the ongoing protection of values of this
vegetation. Protocols for weed control and assisted natural rehabilitation works within Stage
1 retained WSF habitat are described in Section 7.7 of the Kings Forest WSFMP (JWA 2020a)
and the following documents:
•

Kings Forest Precincts 1 - 5 Vegetation Management Plan (JWA 2020b); and

•

Kings Forest Precincts 1 - 5 Weed Management Plan (JWA 2020c).

5.6.2 Identification of Retained WSF Habitat Areas
Retained WSF habitat within Stage 1 (FIGURES 8 and 10) will be clearly identified on site
with marking pegs (where necessary) prior to commencement of construction works. Each
retained vegetation area has been assigned an identifier which will be used to identify
relevant areas on the ground and for monitoring and maintenance purposes (refer Section 7
of the WSFMP). Flat (5 cm x 1 cm) pegs (painted in white at the top) with the allocated
identifying area number written on the white paint will be placed at each truncation on the
boundaries of each polygon. However, where management polygons are encircled by another
polygon requiring similar management (e.g. small WSF retained habitat polygon within a
larger koala retained habitat polygon), only the outer boundary of the larger polygon will be
pegged rather than the individual smaller polygons.
Each management polygon within Precincts 1 - 5 and the proposed East-West Corridor has
been assessed to determine and map the following:
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•

Areas requiring significant weed control i.e. in accordance with Section 7.4 of the
Precincts 1 - 5 WMP (JWA 2020c); and

•

Areas of cleared/highly disturbed land that will require revegetation i.e. in
accordance with SECTION 5.7.3.

This process has been completed to ensure that resources are adequately allocated to each
rehabilitation area and to areas requiring the greatest level of rehabilitation effort. The
results of the above mapping process are shown in FIGURES 16 and 17. APPENDIX 1 provides
further details to direct the above rehabilitation works.
5.6.3 Weed Control
Due to the significant disturbance history, Kings Forest supports a variety of weed species.
Slash Pine (Pinus elliottii) is the most common. Plantations have resulted in the species being
naturalised on the site with progeny range in size from small seedlings to trees 15-20 metres.
In some areas of the site, there is significant invasion into native vegetation communities,
while in other areas there may be only one or two plants. In addition, disturbance during the
construction phase will create an opportunity for weeds to colonise and establish, therefore
weeds should be diligently controlled during and after construction.
Weed species that are considered particularly invasive and therefore a priority for control
(e.g. Madeira vine, Pampas grass, Para grass), or that occurred over a sufficient area have
been mapped within the Precincts 1 – 5 and associated EMAs, and the proposed East-West
Corridor (FIGURE 18). Identified areas within the Precincts 1 – 5 EMAs and the proposed EastWest Corridor will be targeted for weed control activities utilising techniques described
below.
All weeds within Precincts 1 - 5 EMAs and the proposed East-West Corridor will be controlled
as part of the rehabilitation works onsite utilising the techniques described in the Precincts 1
– 5 WMP (JWA 2020c). No areas are to be left bare after weed control works. Appropriate
revegetation techniques (as discussed in SECTION 5.7) will be implemented where weed
control works result in bare areas or areas of exposed topsoil.
The following general weed management strategies will be applied to works within Stage 1:
•

Works should commence on-site once the project is approved.

•

The vegetation protective measures outlined in Section 6 of the Precincts 1 - 5 VMP
(JWA 2020b), in particular the installation of fencing and erosion and sediment control
measures, should be implemented prior to commencing weed control works.

•

A long-term program of monitoring and evaluation of weed control sites is essential.

•

Weed control works are to be maintained for a minimum of five (5) years, or until the
EMAs have been transferred into public ownership (whichever occurs first). The
removal of any mature Slash pine from the site will largely influence the necessity of
future weed control, as any retained mature pine will continue to act as a seed
source.

•

Once the site is occupied, a list of noxious and environmental weeds will be provided
to residents and written into the Development Control Plan or other development
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design requirements for the site, to avoid the use of weed species for planting in
private gardens.
As weed control progresses in the targeted weed control areas, it is possible that new
infestations of weeds (or new weed species) may be recorded over time. Recommendations
to ensure that additional weed outbreaks are appropriately addressed include:
•

A log of any new weed species and/or infestations is to be kept by the personnel in
charge. Any new weed records are to be entered into the log with a GPS location, and
the location marked with flagging tape;

•

Logged records should be assessed as to their need for priority control (e.g. any highly
invasive or noxious species should be controlled as a high priority); and

•

Once prioritised, logged weed records should be allocated in work plans for specific
zones. High priority species should be treated ASAP, while lower priority areas (e.g.
pasture grasses) should be treated within the work unit as a whole.

It should be noted that the targeted weed control for Mysore thorn (Caesalpinia decapetala)
and Giant devil’s fig (Solanum chrysotrichum) has already commenced throughout the Kings
Forest site by Bushland Restoration Services Pty Ltd.

5.7 Compensatory WSF Habitat
5.7.1 Introduction
The Stage 1 WSF compensatory habitat identified in SECTION 3.3 will be completed by a
suitably qualified2 Bush Regeneration company using methodology and specifications outlined
in Appendix 4 of the Kings Forest WSFMP (JWA 2020a) and reproduced in the following
sections.
5.7.2 Rehabilitation Phases
Site rehabilitation works will be completed by a suitably qualified Bush Regeneration
company and be undertaken in six (6) phases as follows:
•

Phase 1: Site preparation of retained WSF habitat (where necessary) and offset
habitat areas.

•

Phase 2: Initial planting - will commence as soon as the Bush Regeneration team is
satisfied that weed species have been successfully controlled.

•

Phase 3: Establishment and initial maintenance - It is planned that the establishment
period will be of a minimum length of twelve (12) months during which time weeds
will be controlled and watering will be undertaken on an ‘as needs’ basis.

•

Phase 4: Supplementary planting to replace dead seedlings - will commence within
two (2) months of the initial planting in each area. Replacement of seedlings/saplings

2

A Bush Regeneration company that has demonstrable experience in the rehabilitation or revegetation of native
vegetation communities in the Tweed region.
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that have died will continue during the approved monitoring period at a rate that will
ensure a >90% survival of planted stock.
•

Phase 5: Additional plantings - works can commence where advanced canopy growth
is evident, and the Bush Regeneration team determines that additional planting is
necessary to satisfy the objectives of the offset strategy.

•

Phase 6: Ongoing maintenance - will continue indefinitely on an as needed basis until
performance targets have been met. If the performance targets have not been met,
corrective actions will be implemented in accordance with SECTION 6.5.5 and Section
8.5.6 of the WSFMP (JWA 2020a).

5.7.3 Site Preparation
Site preparation will include the following actions:
•

Erection of protective fencing and signage in accordance with SECTION 5.5 and
Section 7.6 of the WSFMP;

•

Identification of retained vegetation (SECTION 5.6.2 and Section 7.7 of the WSFMP);

•

Identification of rehabilitation areas (SECTION 5.7.4 and Section 7.8 of the WSFMP);

•

Primary and Secondary weed control in accordance with the following sections; and

•

Sourcing and/or propagation of revegetation stock.

It should be noted that no slashing, clearing, filling or other impacts upon native vegetation
within retained or offset areas should occur to achieve the WSFMP outcomes.
5.7.4 Identification of WSF Compensatory Areas
WSF compensatory habitat within Stage 1 (FIGURE 9) will be clearly identified on site with
marking pegs (where necessary) prior to commencement of rehabilitation works. Each
rehabilitation area has been assigned an identifier (FIGURE 16) which will be used to identify
relevant areas on the ground and for monitoring and maintenance purposes. Flat (5 cm x 1
cm) pegs (painted in white at the top) with the allocated identifying area number written on
the white paint will be placed at each truncation on the boundaries of each polygon.
However, where management polygons are encircled by another polygon requiring similar
management (e.g. small WSF retained habitat polygon within a larger koala retained habitat
polygon), only the outer boundary of the larger polygon will be pegged rather than the
individual smaller polygons.
Each management polygon within Precincts 1 - 5 and the proposed East-West Corridor has
been assessed to determine and map the following:
•

Areas requiring significant weed control i.e. in accordance with Section 7.4 of the
Precincts 1 - 5 WMP (JWA 2020c); and

•

Areas of cleared/highly disturbed land that will require revegetation.

This process has been completed to ensure that resources are adequately allocated to each
rehabilitation area and to areas requiring the greatest level of rehabilitation effort. The
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results of the above mapping process are shown in FIGURES 16 and 17. APPENDIX 1 provides
further details to direct the above rehabilitation works.
5.7.5 Weed Control
5.7.5.1 Primary Weeding
Weed eradication will be undertaken within the retained WSF habitat (as necessary) and the
proposed offset areas on a progressive basis through localised treatment of grass species via
mechanical removal (hoe/rake, hand pulling and/or slashing) or with Roundup Biactive©.
Woody weed species will be hand pulled or controlled using best practice weed control
techniques.
All chemical users should be experienced and licensed in accordance with the relevant
legislation. Utmost care must be taken when utilising chemicals to ensure that no drift occurs
outside of the treatment area. Spraying should not occur on windy days or within 24 hours of
predicted rainfall. Preparation before spraying, in the form of manual clearing weeds from
around native plants, must be carried out.
Primary weeding should commence prior to the commencement of construction, ideally at
the start of the active growing period (approximately November), and on an as needed basis.
Weed material that does not contain any fertile parts will be mulched and spread on the
ground and any weeds that may have fertile parts present will be disposed of at an approved
waste disposal facility such as Council landfills or transfer stations.
5.7.5.2 Secondary Weeding
Secondary weeding involves the eradication of weeds that have been overlooked or re-shoot
after primary treatment. Secondary weeding will occur three (3) to four (4) months after
primary weeding and no later than six (6) months.
5.7.6 Natural Regeneration
Natural regeneration refers to the natural process by which plants replace or
themselves. Natural regeneration can be described as the “regrowth” or
recovery” which occurs spontaneously, by seed or otherwise, after a stress or
(Temple & Bungey 1980). As long as mature and healthy native plants occur on
site, natural regeneration is an option.

re-establish
“vegetative
disturbance
the subject

Natural regeneration is a powerful tool that can be used to re-establish native vegetation. It
ensures that the new growth is derived from genetic material (i.e. parents) that currently
occupies the site and as such is adapted to local conditions. Additionally, the chance of
outbreeding depression is reduced.
Natural regeneration will be encouraged within all retained habitat and rehabilitation areas.
Natural recruitment will be monitored for the life of the rehabilitation project. Where
natural recruitment is determined to be not currently occurring within retained vegetation
and rehabilitation areas (e.g. areas devoid of native vegetation after weed control works),
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active revegetation through planting will be completed. Revegetation methods (if necessary)
will follow those outlined below.
5.7.7 Revegetation Works
Revegetation will commence no later than six (6) months after the primary weeding is
completed. Successful completion of primary weeding will be determined by the appointed
Bushland restoration team. At this time, an assessment will be made as to level of natural
regeneration present within retained WSF habitat and compensatory WSF habitat areas. Any
areas where the native seedling germination is considered to be low and impeding the
achievement of rehabilitation objectives will require revegetation.
5.7.8 Propagation
Plants to be used for revegetation are to be either propagated in a nursery using material
(seeds, cuttings, tissues, etc.) from species which occur onsite or obtained from a local
nursery able to supply stock from local provenance. Where existing nursery stock from local
provenance is not available, collection of propagation material should be carried out as
detailed below.
Whenever possible, seed will be removed directly from plants by shaking or cutting branches
over a tarpaulin. Secateurs will be sterilised between each use. Seed will be placed in small
envelopes with the collection details clearly marked. If the seed is extremely small, it will be
stored in glass or plastic vials to avoid undue loss. The seed will be cleaned, its viability
checked and prepared for storage. Seed that has lost viability will not be used in the
revegetation works due to the dangers of genetic aberration.
The amount of seed collected will not exceed 5% per plant. Seed will not be collected from
isolated populations or rare plants. The following details will be collected from each source
plant:

•

Location (GPS position);

•

Date of collection;

•

Name of collector;

•

Soil type;

•

Health of plant; and

•

Collection method.

It is expected that during the seed collection program, a site will be visited on several
occasions to ensure optimum seed ripeness. The seed collection program will be prepared by
the bushland restoration team in consultation with TSC and NSW NPWS prior to
commencement.
If seed collection proves difficult or impossible, other forms of propagation, such as cuttings,
may be attempted.
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5.7.9 Planting Program
Tube stock seedlings will primarily be used for the plant-out. Seedlings will be sufficiently
developed so as to have a significant chance of survival. Seedlings will be at least the sixth
leaf stage and/or 20cm in height. Tube stock will be sun hardened (plants should be held in
full sunlight and systematically stressed to the point of wilting for at least two (2) months
prior to planting).
All exclusionary fencing will be in place prior to the commencement of construction and
before planting occurs.
Planting will occur at the optimum time of year when there is high soil moisture (between
January and May), unless irrigation is available and accessible.
If required, the restoration team may make minor alterations to this revegetation strategy
depending on the site requirements. The following strategy will be employed:
•

Secondary weeding - Planting sites will be spot sprayed with a frog friendly glyphosate
product 3 - 4 weeks prior to commencement;

•

All plants will be soaked in water overnight prior to planting;

•

All plants will be provided with a wetting agent such as rain-saver3 crystals where
appropriate;

•

Weeds will be controlled, in the short term, through the application of suitable mulch
around individual plantings and with spot applications of an appropriate herbicide.

•

All plants will be protected by a tree guard or fencing if browsing becomes an issue;
and

•

Watering will be undertaken after the seedlings have been planted on an ‘as needed’
basis.

The seedlings shall be planted on the same day (or as soon as practicable) as their transport
from the nursery. No seedlings will be left unprotected on the site whilst awaiting planting.
Planted seedlings will be marked with a piece of biodegradable tape and staked.
The plants growing medium should be soaked prior to planting and the plant cores should be
buried to approximately 1-2cm deep. Only nitrogenous fertilisers will be used where
appropriate to avoid the introduction of Phosphorous, Potassium and other micronutrients.
Planting in areas exposed to full sun or westerly sun will be avoided in the peak summer
months, where possible.

3

Rain-saver is a polymer water crystal that has been specifically developed for plants. The polymer absorbs and
holds water and nutrients at a specific tension which makes it available to plant roots but does not release to the
soil. Rain-saver has proven very successful in more difficult environments (e.g. Roadside plantings on the Pacific
Motorway between Brisbane and the Gold Coast and in frontal dunes at Pottsville (R. Keene pers comm. 2000).
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5.7.10 Planting Density and Species Selection
A list of species to be used for planting within the WSF compensatory habitat areas is
provided in TABLE 5. The following plant spacing will be adopted where applicable:
•

Small trees/shrubs (where necessary) = 2 - 3 m centres; and

•

Groundcovers = 1 - 1.5 m centres.

The overall maximum plant numbers to be installed in each of the compensatory WSF habitat
areas are provided in TABLE 5. These numbers may be revised by the ecologist and/or bush
regenerator subsequent to the initial assessment discussed in ‘Site Preparation’ above (e.g.
extensive native regeneration may result in less planting).
5.7.11 Staging of Offsets
The offsets will be substantially established4 in any Precinct prior to the commencement of
construction in any subsequent Precinct. Prior to the issue of each Construction Certificate
authorising the clearing of WSF habitat, the Proponent shall provide evidence to the
Certifying Authority that the compensatory WSF habitat in the preceding stage meets the
relevant establishment period completion criteria.

4

“Substantial establishment” of the WSF habitat/plantings means “the habitat/plantings have progressed beyond
the need for intensive maintenance e.g. weed control, watering etc. and are clearly established by way of
persisting through a recognised growth period and a suitably qualified horticultural/environmental specialist has
provided a short report confirming that the plantings are established.”
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6 MONITORING AND PERFORMANCE CRITERIA
6.1 Introduction
The success of the Stage 1 offset strategy will be determined through a comprehensive
baseline and ongoing monitoring program and associated performance criteria. This
monitoring program is outlined in Section 8 of the Kings Forest WSFMP (JWA 2020a) and will
include monitoring (and reporting on) of the following management strategies:
•

Water quality;

•

WSF occupancy rates;

•

Retained WSF habitat;

•

Compensatory plantings; and

•

Infrastructure, Construction and Operational management.

6.2 Water Quality Monitoring
6.2.1 Baseline monitoring
The OWMP (G&S 2020b) prepared for the site contains details of the water quality monitoring
program that will be implemented within the construction site and should be read in
conjunction with the WSFMP (JWA 2020a).
Baseline water quality monitoring will be completed prior to construction to establish
appropriate discharge criteria for the construction phase. Performance criteria will be set by
monitoring the following parameters for a minimum of eight (8) monitoring rounds prior to
commencement of construction works:
•

pH;

•

Electrical conductivity;

•

Turbidity;

•

Dissolved oxygen;

•

Temperature;

•

Suspended solids;

•

Total nitrogen and nitrate, nitrite and ammonium;

•

Total and soluble phosphorus;

•

Oil and grease;

•

Calcium;

•

Magnesium;

•

Total and dissolved iron;

•

Dissolved manganese;

•

Filtered aluminium;

•

Bicarbonate;
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•

Carbonate;

•

Chloride;

•

Sulfate; and

•

Colour

6.2.2 Ongoing monitoring
Surface water monitoring will be completed within the construction site monthly during the
construction phase and following the first monthly rainfall event (defined as >25mm in 24
hours) for the following parameters:
•

pH;

•

Electrical conductivity;

•

Turbidity;

•

Total and soluble nitrogen and phosphorus;

•

Suspended solids;

•

Dissolved oxygen; and

•

Oil and grease.

If the parameters of the surface water within the construction site do not comply with the
release criteria range, then such waters will be contained within detention basins and
adjusted to within the range prior to release.
Surface water monitoring will also be completed within adjacent WSF breeding habitat
(FIGURE 10). The monitoring will be completed at the same period and frequency as the
annual WSF monitoring (3 sampling events during September - March), and on an episodic
basis i.e. during a very wet period and also during a very dry period.
Water quality on the construction site will continue to be maintained during the maintenance
period of the operational phase through utilisation of appropriate water sensitive urban
design measures. Stormwater traversing the site in each catchment will be directed through a
series of stormwater treatment devices in order to minimise flow velocities and allow the
settling of entrained sediment/uptake of nutrients prior to discharge. The above measures
will ensure that retained areas of WSF habitat are not degraded due to potential decline in
water quality.
6.2.3 Performance Criteria and Corrective Actions
TABLE 6 provides the performance criteria and targets for the water quality monitoring
programs. Corrective actions are provided that are to be implemented if performance criteria
are not met.
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TABLE 6
WATER QUALITY MONITORING PERFORMANCE CRITERIA AND CORRECTIVE ACTIONS
Performance
Indicator

Target

pH

Stable pH between 4.0 and 5.5

Conductivity

Conductivity of <350uS.cm-1

Turbidity

Below baseline levels

Suspended solids

Below baseline levels

Nutrient levels

Below baseline levels

Temperature

Within baseline range

Dissolved oxygen

Within baseline range

Pollutants

No evidence of pollutants

Corrective Actions
•

Investigate reason for relevant
parameter/s outside of baseline
levels/range and take immediate
action to stop the cause of the
problem and prevent the problem
from occurring again.

•

Return the relevant parameter/s to
performance target levels prior to
subsequent monitoring event.

6.3 WSF Occupancy Rates
6.3.1 Introduction
This section discusses the proposed monitoring program for WSF occupancy rates at the Kings
Forest site including the key monitoring objectives, methodologies to be implemented for
baseline and annual monitoring, and the specific requirement for WSF monitoring to be
completed after bushfire events.
6.3.2 Baseline WSF Monitoring
The aims of the baseline monitoring are to establish survey sites and protocols and to collect
data which will allow future monitoring:
1. To determine any changes in the distribution and level of WSF activity within the Kings
Forest site; and
2. To assess any changes in WSF occupancy rates within the Kings Forest site.
Data gathered during the eight (8) week WSF habitat survey, detailed in JWA (2013),
surface/ground water characteristics to be monitored in accordance with the Overall Water
Management Plan (G&S 2020b), surveys completed by Dr Arthur White in August and
December 2014, and surveys to be completed immediately prior to the commencement of
construction for each Precinct will form the baseline data against which data collected during
subsequent monitoring events will be compared.
Baseline WSF monitoring will be completed prior to the commencement of works within each
relevant stage of the development by suitably qualified and/or accredited persons in
accordance with the following methodology.
All surveys will be completed in accordance with the Commonwealth Department of the
Environment, Water, Heritage and the Arts “Survey guidelines for Australia’s threatened
frogs” (DEWHA 2010) and the New South Wales Department of Environment and Climate
Change “Threatened species survey and assessment guidelines: field survey methods for fauna
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– Amphibians” (NSW DECC 2009). In particular, the following methods are considered essential
for the Kings Forest site:
•

Baseline monitoring will be undertaken during the WSF breeding season (i.e. between
late September and early March) during appropriate weather conditions.

•

Monitoring surveys will be completed following rainfall events greater than 25 mm in
24 hours. The nearest Bureau of Meteorology rainfall recording station to the site is
Kingscliff (Woram Place) weather station (#058137), which is located approximately 5
km to the north of the site. The nearest Bureau of Meteorology temperature recording
station to the site is Murwillumbah (Bray Park) weather station (#058158)
approximately 15 km from south-west of the site. To assist in interpretation of survey
results, details of the weather conditions experienced during the surveys and rainfall
readings for the five (5) days up to and including the survey events, taken at the
Kingscliff and Murwillumbah weather stations, are to be included.

•

At a minimum, the methodology will include the installation of a permanent 50 m
transect in each area of suitable habitat onsite relevant to the development stage.
FIGURE 19 shows the locations of monitoring sites. Each transect is to cross retained
or created breeding habitat.

•

Permanent 50 m transects will also be installed and surveys completed in two (2) high
quality off-site WSF habitats. These two (2) areas have each been identified in BEC
(2014) as Areas A and B (FIGURE 19). The data from the surveys in Areas A and B will
provide benchmarks for site data.

•

The observer/s will walk transect whilst listening for calling frogs or observing noncalling individuals. All species of frog calling of observed (including pest species) will
be recorded. A count will be completed of all WSF recorded within 1 m of each survey
transect.

•

All transect count surveys will commence at least 30 minutes after dark when wallum
sedge frogs have had an adequate amount of time to emerge from their diurnal retreat
sites (Lewis & Goldingay 2005). Performing surveys in this way allows for some direct
comparison with long term monitoring of this species performed by Lewis and
Goldingay (2005) across the broader region.

•

Dip netting/tadpole searches and egg clutch surveys will be completed within any
suitable areas (i.e. standing water) along the transects.

•

If individual frogs are observed then their age class will be classified as adults >16 mm,
sub adults <16 mm and juveniles as showing some evidence of a tail stub.

•

In areas where a 50 m transect can’t be established a timed 30 min search including
an inspection of emergent macrophyte cover, dip netting/tadpole searches and egg
clutch surveys within potential breeding habitat will be used as a substitute.

•

If WSF are not heard calling and no non-calling individuals are observed at a survey
site call playback will be implemented in an attempt to elicit a response.

6.3.3 Annual WSF Monitoring
WSF monitoring shall be completed in association with each relevant stage of the Kings Forest
development on an annual basis as a responsibility of the Proponent, from the date of
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commencement of works in each relevant development stage, and will continue for a period
extending to five (5) years after completion of the relevant development stage or until the
retained habitat associated with the relevant development stage is dedicated, whichever is
sooner.
Annual WSF monitoring will comprise three (3) sampling events undertaken per WSF breeding
season (i.e. between late September and early March) during appropriate weather conditions
and will be completed following the methodology described in SECTION 6.3.2 above.
In the event that a suspected diseased WSF is observed during monitoring, appropriate
disease management protocols as outlined in Section 7.10 of the Kings Forest WSFMP must be
implemented. Any records of diseased WSF will be included in the results of the Annual WSF
Monitoring Report.
6.3.4 WSF Monitoring After Fire
In the event of an uncontrolled bushfire occurring on the Kings Forest site, an additional WSF
monitoring event will be completed by a suitably qualified ecologist. This will be completed
in accordance with the above methodology described in SECTION 6.3.2 above to monitor the
impacts of fire on the local WSF population.
6.3.5 Data Analysis
An abundance measure of WSF will be obtained by counting all WSF within 1 m of each survey
transect to derive a standard unit of measure expressed as the number of frogs per 100 m2 of
habitat.
A test of significance utilising the Paired Student t-test will be completed after each
monitoring event to determine if a statistically significant reduction in WSF occupancy rates
has occurred (i.e. to test the hypothesis that pre-development WSF occupancy rates are
higher than the post-development WSF occupancy rates). As sample sizes are relatively small,
however, the value of p (typically 0.05 or 0.01 in order for significance to be determined)
should be raised to something that better reflects the limitations of the sample size. A p of
0.25 as the statistical benchmark of significant change should be considered, further qualified
by a requirement that a major review should be initiated only after consideration of the
monitoring data from two (2) successive monitoring events.
6.3.6 Performance Criteria and Corrective Actions
TABLE 7 provides the performance criteria and targets for the WSF monitoring program.
Corrective actions are provided that are to be implemented if performance criteria are not
met.
TABLE 7
WSF MONITORING PERFORMANCE CRITERIA AND CORRECTIVE ACTIONS
Performance Indicator
Corrective Action
Responsibility
For monitoring purposes, the
Investigate habitat usage on the
benchmark habitat occupancy rate to Kings Forest site. Determine which
Ecologist
be achieved for WSF populations
areas of potential habitat are not
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Performance Indicator
Corrective Action
Responsibility
inhabiting the Kings Forest site will
being utilised by the population.
be equal to or greater than baseline
Consult with BCD and WSF experts to
levels
develop a strategy to improve/
facilitate the usage of the potential
Notwithstanding the influence of
WSF habitat. Implement the
events beyond the control of the
strategy.
Proponent, the WSFMP can only be
considered successful if the extent of
habitat being utilised by WSF across
the Kings Forest site does not deviate
significantly from the estimate of
habitat occupancy rate established
by baseline monitoring #
Notes:
#
Generally, conclusions relating to changes in the occupancy rate across the Kings Forest site
should only be made at every second monitoring event (i.e. every 2 years) by examining both
the occupancy trend over the intervening two (2) year period and by a direct comparison to
the occupancy estimate of two (2) years previous.

6.4 Retained WSF Habitat
Monitoring of retained WSF habitat will be completed in accordance with the Kings Forest
Precincts 1 - 5 Vegetation Management Plan (JWA 2020b). This section discusses the proposed
monitoring program for retained WSF habitat including the methodologies to be
implemented, reporting requirements and performance criteria used to assess success of the
works.
6.4.1 Monitoring Locations
The locations of retained WSF habitat monitoring within Stage 1 are shown in FIGURE 19.
6.4.2 Methodology
6.4.2.1 Introduction
To assess if the project completion criteria have been met, vegetation assessments will be
completed within retained WSF habitat using transects and quadrats (plots) at the locations
discussed above. Where vegetation/habitat polygons are small in size or are not covered by
transect and plot surveys, photo point monitoring will be completed in accordance with
SECTION 6.4.2.3.
6.4.2.2 Plot-Based Vegetation Surveys
Plot-based vegetation surveys will be undertaken at each monitoring location. Vegetation
survey sites will be permanently marked (i.e. star pickets or wooden stakes) and the end
positions identified on a sitemap using a hand-held Global Positioning System (GPS).
The plot-based vegetation survey will be based on a 20 m × 20 m plot (or 400 m2 equivalent
for linear areas).
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Survey plots should be established around a central 50 m transect as follows:
a) One (1) 400 m2 plot (standard 20 m x 20 m) is used to assess all performance
indicators as set out in TABLE 8 below.
b) Five (5) 1 m2 sub-plots can be added to the program for the first monitoring event to
assess groundcover recruitment for the plot. A decision as to the utility of these plots
can be made after the first or second monitoring events.
The assessor will assess the plot for the information contained in TABLE 8.
TABLE 8
VEGETATION SURVEY DATA TO BE COLLECTED WITHIN RETAINED WSF HABITAT
Attribute
Survey required
Native Canopy Cover Estimate the % foliage cover across the plot. Cover should be
recorded in decimals if less than 1% (0.1, 0.2…), or whole numbers
up to 5% (1,2,3…), or to the nearest 5% where greater than 5% cover
(5,10,15,20,25…).
Weed Presence
Estimate the % cover in the plot of individual weed species. Count
the number of each species.
Shrub and
Identify native shrub and groundcover species and their percentage
Groundcover
cover. Cover should be recorded in decimals if less than 1% (0.1,
0.2…), or whole numbers up to 5% (1, 2, 3…), or to the nearest 5%
where greater than 5% cover (5, 10, 15, 20, 25…).
The full species name (genus species) must be recorded for all native species, unless
insufficient diagnostic plant material is present, in which case the genus name followed by a
species number must be used.
6.4.2.3 Photo Point Monitoring
Photo-monitoring points will be completed as a means of demonstrating compliance or
otherwise with performance criteria. Permanent photo stations are to be located at each
monitoring location. Where transects are to be established, photo points are to be located on
each transect. Four (4) photos are to be taken from each photo point. Photos are to be taken
to the north, south, east and west. Photos should be labelled with the:
•

Transect code or photo point code;

•

Direction of view; and

•

Date and time.

Photos must be supplied in the Annual Monitoring Reports in a form of prints no smaller than
4” x 6” and must be colour.
6.4.3 Timing of Monitoring Visits
Monitoring events should occur:
•

To set up monitoring transects and quadrats, and to collect the first round of
monitoring data after 1st event of secondary weeding;
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•

Six (6) monthly until the establishment period performance criteria are met; and

•

Then annually during the maintenance period.

6.4.4 Performance Targets and Corrective Actions
TABLE 9 provides the performance indicators and targets for retained vegetation/habitat
within Management Zones 2 and 3. Corrective actions are provided that are to be
implemented if performance targets are not met.
TABLE 9
RETAINED WSF HABITAT PERFORMANCE TARGETS AND CORRECTIVE ACTIONS
Performance
Target – Establishment Target – Maintenance
Corrective Actions
Indicator
period1
period2
Where natural recruitment fails
to meet performance targets
discussions with BCD and TSC
Evidence of natural
Increasing natural
shall be initiated by the
Natural recruitment
recruitment of
recruitment of
proponent or their consultants
of native species
shrub and ground cover shrub and groundcover
to consider adjustments to the
species.
species.
assisted regeneration strategy
being used to improve natural
recruitment.
Foliage Projective
Cover (FPC) (%)
assessed using eye
All identified weeds
estimates or photo
controlled to an
Foliage Projective
points:
acceptable level
Cover (FPC) (%)
• reduced to <10%
within retained
assessed using eye
Weed control as necessary.
within first year;
vegetation areas in
estimates or photo
accordance with the points reduced to <10%
• <10% in second
Precincts 1 - 5 WMP
within first year.
year;
(JWA 2020c)
• <5% in the third
year and
consecutive years.
Infrastructure (e.g.
Relevant
protection fencing,
infrastructure in
signage, erosion and Relevant infrastructure
condition suitable for
Maintenance as necessary.
sediment control
maintained.
hand over to Tweed
devices) functional
Shire Council.
and well-maintained
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Performance
Indicator

Target – Establishment
period1

Target – Maintenance
period2

Corrective Actions

Notes:
1

“Establishment period” means the period during which initial environmental repair, restoration and monitoring
works required by the relevant approved environmental management plan(s) are undertaken. The establishment
period ends when the works meet the establishment period performance criteria, as defined by the relevant approved
environmental management plans, to the satisfaction of the Secretary.
2

“Maintenance period” means the period of environmental management and monitoring works commencing
immediately after the end of the establishment period. Maintenance period works are to be carried out in accordance
with the relevant performance criteria (as defined by the relevant approved environmental management plan) to the
satisfaction of the Secretary.
3

“Substantial establishment” of the WSF habitat plantings means “the plantings have progressed beyond the need for
intensive maintenance e.g. weed control, watering etc. and are clearly established by way of persisting through a
recognised growth period and a suitably qualified horticultural/environmental specialist has provided a short report
confirming that the plantings are established.”

6.5 Compensatory WSF Habitat
6.5.1 Introduction
Compensatory WSF habitat will be monitored six-monthly during the minimum twelve (12)
months establishment period. Following the successful creation of WSF habitat, there is a
minimum seven (7) year maintenance period during which the created habitat will be
monitored annually to demonstrate that key performance indicators have been met.
This section discusses the proposed monitoring program for compensatory WSF habitat
including the methodologies to be implemented, reporting requirements and performance
criteria used to assess success of the offset.
6.5.2 Survey Site and Plot Selection
6.5.2.1 Background
To assess if the project completion criteria have been met, vegetation assessments will be
completed using transects and quadrats (plots) at the locations shown in FIGURE 20. Field
site selection has been based on the need to ensure representative sampling of compensatory
habitat areas and types. Where compensatory habitat polygons are small in size or are not
covered by transect and plot surveys, photo point monitoring will be completed in
accordance with SECTION 6.5.3.
6.5.2.2 Plot-Based Vegetation Surveys
Plot-based vegetation surveys will be undertaken in appropriate locations within the WSF
compensatory habitat planting areas. Vegetation survey sites will be permanently marked
(i.e. star pickets or wooden stakes) and the end positions identified on a sitemap using a
hand-held Global Positioning System (GPS).
The plot-based vegetation survey will be based on a 20 m × 20 m plot (or 400 m2 equivalent
for linear areas).
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The minimum number of plots/transects that must be sampled for each vegetation zone is
detailed in TABLE 10 below.
TABLE 10
MINIMUM NUMBER OF PLOTS AND TRANSECTS REQUIRED IN EACH PLANTING POLYGON
Planting Polygon Area (ha)
Minimum Number of Plots/Transects
<2
1 plot/transect
>2–5
2 plots/transects
>5–20
3 plots /transects
Survey plots should be established around a central 50 m transect as follows:
a) One 400 m2 plot (standard 20 m x 20 m) is used to assess all performance indicators as
set out in TABLE 11 below.
b) Five 1 m2 sub-plots can be added to the program for the first monitoring event to
assess groundcover recruitment for the plot. A decision as to the utility of these plots
can be made after the first or second monitoring events.
The assessor will assess the plot for the information contained in TABLE 11.

Attribute

Seedling survival

Native Canopy
Cover
Weed Presence
Shrub and
Groundcover
Recruitment

TABLE 11
VEGETATION SURVEY DATA TO BE COLLECTED
Survey requirement
The first monitoring event will require a count of the total number
of seedlings, individual species counts and a count of the number
of dead or dying seedlings of each species. Subsequent monitoring
events will only require counts of dead or dying seedlings and their
species identification.
Estimate the % foliage cover across the plot. Cover should be
recorded in decimals if <1% (0.1, 0.2…), or whole numbers up to
5% (1,2,3), or to the nearest 5% where >5% cover (5,10,15,20,25…)
Estimate the % cover in the plot of individual weed species. Count
the number of each species.
Identify native shrub and groundcover species, their percentage
cover and the numbers recruiting. The identification of individual
recruits may not be possible when they first appear. These should
be recorded as unidentified until the next or subsequent
monitoring events.

The full species name (Genus species) must be recorded for all native species, unless
insufficient diagnostic plant material is present, in which case the genus name followed by a
species number must be used.
6.5.3 Photo Point Monitoring
Photo-monitoring points will be completed as a means of demonstrating compliance or
otherwise with performance criteria. Permanent photo stations are to be located in each
rehabilitation polygon. Where transects are to be established, photo points are to be located
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on each transect. Four (4) photos are to be taken from each photo point. Photos are to be
taken to the north, south, east and west. Photos should be labelled with the:
•

Transect code or photo point code;

•

Direction of view; and

•

Date and time.

Photos must be supplied in the Annual WSF Monitoring Reports in a form of prints no smaller
than 4” x 6” and must be colour.
6.5.4 Timing of Monitoring Visits
Site visits should occur:
• To set up monitoring transects and quadrats and collect baseline data after 1st event
of secondary weeding; and
• Six-monthly until the establishment period performance criteria are met; and
• Then annually during the maintenance period.

6.5.5 Performance Criteria and Corrective Actions
TABLE 12 provides the performance criteria and targets for the proposed rehabilitation
strategy. Corrective actions are provided that are to be implemented if performance criteria
are not met.
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TABLE 12
COMPENSATORY HABITAT PERFORMANCE CRITERIA AND CORRECTIVE ACTIONS
Performance Indicator
Target – Establishment Period1
Target – Maintenance Period2
Corrective Actions
Survival and continued growth of
>90% survival of plantings during
>90% survival of plantings during Irrigation if required. Replacement
seedlings (i.e. planted stock).
all monitoring events.
all monitoring events.
if planting required.
Foliage Projective Cover (FPC)
(%) of native groundcovers
Establishment of native ground cover
Monitoring and maintenance
assessed using eye estimates or
within revegetation areas (including
Plantings substantially
period must be extended until the
photo points:
at the entrances to underpasses
established.3
targets are met.
where appropriate).
• >60% after 3 years; and
• <80% after 5 years
Foliage Projective Cover (FPC)
(%) of weeds assessed using eye
Foliage Projective Cover (FPC)
estimates or photo points:
All identified weeds controlled to an
(%) of weeds assessed using eye
• FPC of weeds reduced to
acceptable level in accordance with
estimates or photo points
Weed control as necessary.
<10% within first year;
the approved Kings Forest Weed
reduced to <10% within first
Management Plans.
• <10% in second year;
year.
• <5% in the third year and
consecutive years.
Natural recruitment of native species
Additional/supplementary planting
within rehabilitation areas (including Evidence of natural recruitment. Increasing natural recruitment.
if required.
at the entrances to underpasses).
Notes:
1
“Establishment period” means the period during which initial environmental repair, restoration and monitoring works required by the relevant approved
environmental management plan(s) are undertaken. The establishment period ends when the works meet the establishment period performance criteria, as
defined by the relevant approved environmental management plans, to the satisfaction of the Secretary.
2
“Maintenance period” means the period of environmental management and monitoring works commencing immediately after the end of the establishment
period. Maintenance period works are to be carried out in accordance with the relevant performance criteria (as defined by the relevant approved
environmental management plan) to the satisfaction of the Secretary.
3
“Substantial establishment” of the WSF habitat plantings means “the plantings have progressed beyond the need for intensive maintenance e.g. weed control,
watering etc. and are clearly established by way of persisting through a recognised growth period and an independent restoration ecologist approved by the
Secretary has provided a short report confirming that the plantings are established.”
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6.6 Infrastructure, Construction and Operational Management
6.6.1 Introduction
A wide variety of matters not related to matters in SECTIONS 6.2 to 6.5 will require
monitoring. These are issues that have not necessarily been mandated by consent conditions,
but which are necessary for the successful implementation of the WSFMP. The Environmental
Officer will be responsible for the monitoring of relevant construction activities and
infrastructure during and after construction.
6.6.2 Monitoring Requirements
Relevant infrastructure consists of temporary and permanent fauna exclusion fencing and
signage. The maintenance of this infrastructure is essential if the aims and objectives of the
WSFMP are to be achieved i.e. preventing access by WSF to the development footprint and
alerting Kings Forest residents and visitors to the residence of WSF in nearby bushland and
their responsibilities in ensuring the safety and persistence of this population.
Monitoring activities during the construction/installation of temporary and/or permanent
fences and signage should be completed by the Environmental Officer to ensure that:
•

There has been no clearing of WSF habitat;

•

There have been no isolated patches of compensatory WSF created;

•

There have been no barriers to wildlife movement created;

•

Until permanent fencing and underpass infrastructure is completed, temporary
fencing is not to prevent WSF accessing habitat on the site;

•

Fencing occurs on both sides of any road where it traverses an environmental area;

•

There is sufficient functional maintenance zone each side of any fauna exclusion
fence;

•

Vandal proof signs are erected at regular intervals advising of the importance of fauna
exclusion fences and their maintenance; and

•

All fence damage is reported promptly and repaired in a timely fashion.

Visual inspections of relevant infrastructure by the Environmental Officer will be completed
on a monthly basis until the land occupied by the infrastructure is dedicated to either TSC or
BCD. Where damage or other failures to infrastructure are observed a report, including a
photograph, will be prepared within 24 hours in accordance with Condition 76 of MP 08_0194.
The damage or failure will be corrected within 48 hours of the reporting of the damage or
failure.
In addition, the Environmental Officer will be responsible for monitoring the following
relevant matters:
•

Implementation of an induction/education program for construction personnel;

•

All contractors provided with protocols to be followed if an animal is killed or injured;
and
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•

Engagement of the community with local WSF issues and management.

Reporting on these matters will be included in the Annual WSF Monitoring Reports to be
provided to DPI&E, BCD and TSC.
6.6.3 Performance Criteria and Corrective Actions
TABLE 13 provides the relevant performance criteria for the above additional items requiring
monitoring to determine the successful implementation of the WSFMP. Corrective actions are
provided that are to be implemented if performance criteria are not met.

Job No: 97017/WSFCOS/09.06.20

JWA PTY LTD

46

Kings Forest (Stage 1) – Wallum Sedge Frog Contingency and Offset Strategy

TABLE 13
PERFORMANCE CRITERIA FOR CONSTRUCTION AND OPERATIONAL ISSUES TO BE MONITORED AND CORRECTIVE ACTIONS
Monitoring
Performance Indicator
Corrective Action
Responsibility
Frequency
Alternative fence design/location may be required, and potentially
habitat restoration works where it is determined that there have been
barriers created to wildlife movement, there is insufficient functional
maintenance zone each side of any fauna exclusion fence, there has
Monthly until the been clearing of WSF habitat, and/or there have been isolated patches
Exclusion fences and signage land occupied by of compensatory WSF habitat areas created.
the
have been correctly installed
infrastructure
is Any damage to fences or signage will be reported to the Site Manager
(refer SECTION 5.5), remain
dedicated to
and prompt immediate repair, within two (2) working days of the
effective and well maintained
either TSC or
discovery of the damage, will be completed by site personnel or
BCD
independent contractors as determined by the Site Manager.

High rates of diseased WSF are
not detected

As required

Bushfire related deaths or

As required

Job No: 97017/WSFCOS/09.06.20

Repeated instances of vandalism to infrastructure will prompt the
implementation of mobile security patrols by a commercial security
specialist.
Disease condition assessments will be carried out during the baseline
monitoring assessment and in every annual assessment thereafter. Five
(5) years after commencement of construction consultation will occur
with relevant BCD scientists and other WSF experts as necessary or
convenient. A report will be completed. If expert opinion considers that
disease occurrence is over and above that which would be expected in a
wild population of WSF or they consider that there has been a significant
increase in diseased animals since the baseline assessment, then advice
will be obtained from appropriate BCD scientists and/or other WSF
experts as considered necessary or appropriate. The advice will be
implemented.
If a bushfire occurs within land owned by Project 28 an investigation will
JWA PTY LTD
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Contractor/
Ecologist

Ecologist

Project 28/
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Performance Indicator

Monitoring
Frequency

damage to habitat are
minimised

Implementation of an
induction/education program
for construction personnel.
All contractors provided with
protocols to be followed if a
native animal is killed or
injured.
Engagement of the community
with local WSF issues and
management.
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Corrective Action

Responsibility

be triggered to assess damage to WSF and their habitat on the Kings
Forest lands. The investigation will include a survey of the WSF
population occurring on the Kings forest site (see SECTION 6.3 for
Methodology). Consultation will occur with RFS, TSC and BCD to
determine the cause of the fire. A report will be prepared after the
consultation. The report will address causes, impacts and proposed
changes, if considered necessary, to Bushfire management plans.

Ecologist

Monthly

Any construction personnel that has not completed
induction/education program are to cease work until completed.

Monthly

To be provided as part of the induction/education program (see above).

Environmental
Officer

As required

Appropriate community liaison/consultation completed (refer Section
7.14 of the WSFMP) as necessary.

Proponent/
Environmental
Officer

JWA PTY LTD
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Environmental
Officer

48

Kings Forest (Stage 1) – Wallum Sedge Frog Contingency and Offset Strategy

6.7 Reporting
6.7.1 Baseline WSF Monitoring Report
Subsequent to the completion of baseline WSF monitoring, a report will be prepared outlining
the results. The report will be provided to the Commonwealth DAWE, NSW DPI&E, NSW BCD
and TSC and form the baseline for future monitoring. The baseline monitoring report will be
available on the JWA website for twelve (12) months (www.jwaec.com.au/).
6.7.2 Annual WSF Monitoring Report
6.7.2.1 Introduction
An Annual WSF Monitoring Report is to be prepared and will include the results of monitoring
of the following items (as detailed in the following sections):
•

Water quality;

•

WSF occupancy;

•

Retained WSF habitat monitoring (to be completed as part of the approved Kings
Forest Vegetation Management Plans);

•

Compensatory planting; and

•

Infrastructure, construction and operational management.

The Annual WSF Monitoring Reports will also include a reconciliation against all relevant State
and Commonwealth conditions of approval, and a discussion of findings and any
recommendations for corrective actions.
Each Annual WSF Monitoring Report will be provided to the Commonwealth DoE, NSW DPI&E,
NSW BCD and TSC and will be available on the JWA website for a period of 12 months
(www.jwaec.com.au/).
6.7.2.2 Water Quality
Water quality monitoring of retained WSF breeding habitat adjacent to each relevant stage of
development will be completed in accordance with the methodology contained in the Overall
Water Management Plan (G&S 2020b). The Annual WSF Monitoring Report will include the
results of the relevant water quality monitoring, discussion of the results against the
Monitoring Performance Criteria identified in SECTION 6.2.3, and the successful
implementation of management actions (with reference to any relevant Corrective Actions).
6.7.2.3 WSF Occupancy
The Annual WSF Monitoring Report will include the results of the annual WSF monitoring,
discussion of the results against the Monitoring Performance Criteria identified in SECTION
6.3.6, and the successful implementation of management actions (with reference to any
relevant Corrective Actions). The information provided should include, but not necessarily be
limited to:
1. An aim will be to provide a scientifically based (repeatable) comparison of WSF
occupancy rates with the baseline data;
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2. A presentation of the results of any pre-clearing surveys and relevant management
actions;
3. A presentation of the results of the WSF survey for each particular monitoring event;
3. A detailed discussion of the results of each particular monitoring event;
4. A detailed comparison with the baseline parameters and with previous annual survey
data;
5. An analysis of the occupancy rate and any statistical changes to this rate over time;
6. A statement of compliance with the Monitoring Performance Criteria identified in
SECTION 6.3.6;
7. Successful implementation of management actions (with reference to any relevant
Corrective Actions detailed in SECTION 6.3.6);
8. Adaptive management procedures to ensure that the separate management plans
remain relevant and effective; and
9. An evaluation of the effectiveness of fencing, improvements in habitat quality (fixed
photo points), success of replanting efforts, community education, bushfire
management etc.
6.7.2.4 Retained WSF Habitat
The monitoring of retained WSF habitat will be completed in accordance with the
methodology contained in the approved Kings Forest Vegetation Management Plans (VMPs).
The Annual WSF Monitoring Report will include the results of the retained WSF habitat
monitoring, discussion of the results against the Monitoring Performance Criteria identified in
the approved Kings Forest Vegetation Management Plans (VMPs), and the successful
implementation of management actions (with reference to any relevant Corrective Actions).
6.7.2.5 Compensatory Planting
The Annual WSF Monitoring Report will include the results of the annual compensatory
planting monitoring, discussion of the results against the Monitoring Performance Criteria
identified in SECTION 6.5.5, and the successful implementation of management actions (with
reference to and relevant Corrective Actions). The information provided should include, but
not necessarily be limited to:
•

Works undertaken (i.e. A summary of Bush Regenerators daily reports);

•

The progress of the compensatory planting areas against the performance indicators;

•

Progress of compensatory planting areas using photos and tables showing the results of
the monitoring visits;

•

Any problems since the previous inspection (death of a significant number of
seedlings, broken fences etc.) and what effects these issues have had on the
regeneration area;

•

Success or failure of measures implemented to rectify previously identified problems;
and

•

Measures to be taken to rectify new problems.
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6.7.2.6 Infrastructure, Construction and Operational Management
The Annual WSF Monitoring Report will include a report prepared by the Environmental
Officer detailing the results of all inspections and incidents within the previous twelve (12)
month period, discussion of the results against the Monitoring Performance Criteria identified
in SECTION 6.6.3, and the successful implementation of management actions (with reference
to and relevant Corrective Actions). Reports by the Environmental Officer will be required
until the land containing the infrastructure is dedicated to either TSC or BCD.
6.7.3 Environmental Audit Reports
The requirement for an Audit report does not require additional monitoring to that which is
required for the WSFMP, therefore, the Annual WSF Monitoring Report will provide the basis
for the environmental audits report.
In accordance with Major Project Condition 49, the proponent will engage a suitably qualified
independent environmental consultant, reviewed by TSC and approved by the Secretary to
complete an environmental audit for each part of the Potential Council Land (PCL). The Audit
will monitor the effectiveness of the environmental works (repair, enhancement and/or
maintenance) and will aim to confirm that the establishment period and any relevant
maintenance period criteria have been met.
The Initial Audit will be completed within three (3) months of the establishment period.
Subsequent Audits will be completed within three (3) months of the first and third
anniversaries, and then every two (2) years until the affected lands have been transferred
into public ownership.
An Environment Audit report will be completed by the independent environmental consultant
within six (6) weeks of completing each audit, or as otherwise agreed by the Secretary. The
Environment Audit report will be submitted to the Secretary by the Proponent along with a
response to any recommendations contained in the audit report.
Within three (3) months of submitting an audit report to the Secretary, the Proponent shall
review and if necessary, revise the relevant management plans and undertake additional
management actions as required under this approval to the satisfaction of the Secretary.
Any supplementary or approved adaptive management works deemed necessary by the Audit
shall be promptly undertaken once the need is identified.
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7 RESPONSIBILITIES AND COSTING OF MANAGEMENT ACTIONS
7.1 Introduction
The following sections detail the arrangements and responsibility for the ongoing
management actions to be completed for the Stage 1 offsets. Details of how the ongoing
management actions will be costed is also provided.

7.2 Management Responsibilities
The proponent will be responsible for the management of all compensatory habitat works
until such time as an agreement is reached with BCD and TSC regarding the dedication of the
land. The maintenance of compensatory WSF habitat and infrastructure on land dedicated
within each relevant Precinct will become the responsibility of the new landowner at the
time of dedication. The Proponent’s intention is to dedicate land on a precinct by precinct
basis, with all lands proposed to be dedicated prior to 2035.

7.3 Costing of Relevant Management Actions
Section 10 of the WSFMP contained an indicative costing for the implementation of mitigation
measures within each precinct of the development. The relevant indicative costings for Stage
1 works are provided in TABLE 14.
It is noted that additional costings for management actions outside the scope of the WSFMP
(i.e. associated with the management of retained WSF habitat, feral animal management,
bushfire management etc.) are provided in the relevant management plans.
TABLE 14
INDICATIVE COSTINGS FOR THE IMPLEMENTATION OF STAGE 1 MITIGATION MEASURES
Precinct
Management Action/Item
Cost ($)*
Cost ($)*
Establishment
Maintenance
Phase
Phase
#
Fauna exclusion fencing – including gates
$70,792
(545 m permanent @ $130/metre)
Signage
$250/sign#
Maintenance of infrastructure in the long
$7,500/year#
term
(accumulating
per
year
until
infrastructure dedicated or the end of the
project)
Precinct 1
Monitoring and Reporting
$120,000/year
Management of retained WSF habitat
Consult approved Kings Forest
VMPs
Feral animal management
Consult approved Kings Forest
FAMP
Bushfire management
Consult approved Kings Forest
BMP
Precincts
Fauna exclusion fencing including gates
$907,278#
2-5
(5,913 m temporary & 1,066 m temporary @
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Precinct

Management Action/Item

$130/metre)
Dedicated fauna underpass and furniture
Landscaping at entry to underpass
Signage
Maintenance of infrastructure in the long
term
(accumulating per year until infrastructure
dedicated or the end of the project)
Rehabilitation of offset areas - includes
seedling, fertiliser, watering and weeding
until
sustainable
(9.52
ha
@
$15,000/hectare)
Maintenance of offset area (9.52 ha @
$2,500/hectare)
Environmental Awareness and Extension
Program
Monitoring and Reporting
Management of retained WSF habitat
Feral animal management
Bushfire management

Cost ($)*
Establishment
Phase

Cost ($)*
Maintenance
Phase

$75,000#
$2,500#
$250/sign#
$7,500/year#

$142,800

$23,800/year
$15,000#
$120,000/year
Consult approved Kings Forest
VMPs
Consult approved Kings Forest
FAMP
Consult approved Kings Forest
BMP

Notes:
*Proposed to be funded from the proponents ongoing cash flow during the development.
#

Costs as provided in the Kings Forest KPoM (JWA 2020d)

7.4 Bond for Environmental Restoration and Maintenance Works
In accordance with Major Projects Condition 50, prior to commencement of bulk earth works
for each precinct, and every two (2) years thereafter, a cash bond or bank guarantee shall be
lodged with TSC to ensure that the relevant environmental management plans for the
associated Potential Council Land (PCL) are implemented. The amount of such bond will be
based on 135% of the cost of the environmental works (repair and/or enhancement) for the
associated precinct/PCL for the establishment period specified in the approved
environmental management plans. Two (2) written quotes from suitably experienced and
qualified contractors must be submitted to the TSC which detail the cost of all works
required within each two (2) year period.
The above cash bond or bank guarantee will be refunded at the end of each two (2) year
maintenance period, following the Secretary’s written approval of the environmental audit in
accordance with Section 8.7.3 of the WSFMP. Bi-annual bonding will no longer be required
following the Proponent providing evidence to the Secretary that the final audit has been
conducted in accordance with Major Projects Condition 49 which demonstrates that the
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relevant works have been completed and written evidence is provided to the Secretary that
the lands have been transferred into public ownership.
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8 STAGE 1 CONTINGENCY AND OFFSET STRATEGY
8.1 Introduction
The following sections outline the contingency measures that will be implemented in the
event that:
1. WSF monitoring completed in accordance with the WSFMP indicates that there has
been a statistically significant reduction in WSF occupancy rates over Stage 1 of the
Kings Forest site over two (2) successive monitoring periods; or
2. The created WSF compensatory habitat within Stage 1 of the Kings Forest project
(9.52 ha) does not meet the success criteria as defined in the approved Wallum Sedge
Frog Management Plan (WSFMP) within seven (7) years.

8.2 WSF Occupancy Rates
If monitoring results indicate that there has been a statistically significant reduction in WSF
occupancy rates within Stage 1 of the Kings Forest site over two (2) successive monitoring
periods an investigation of threatening processes will be completed. This investigation will be
completed by an independent WSF specialist jointly appointed by NSW DPI&E and DAWE and
funded by Project 28. The independent WSF specialist will prepare a report. The report
should consider the following factors:
•

A thorough review of potential WSF threatening processes on the Kings Forest site and
the success of the management strategies aimed at mitigating the impact of these
processes on the Kings Forest site should be completed;

•

Whether or not the observed decline is due to development impacts or part of a more
general trend affecting WSF locally. It is considered that if the proponent remains
compliant with the conditions of approval and approved management strategies
relevant to WSF (i.e. this WSFMP and related environmental management plans) they
should not be held responsible for any local declines in the WSF population;

•

Consideration of bringing the proposed revegetation and rehabilitation effort across
the whole development site forward to provide better habitat and connectivity for the
WSF population;

•

Consultation with all stakeholders i.e. DPI&E, BCD, TSC, relevant community groups
and landowners/developers; and

•

Recommendations to halt (and reverse) the decline in WSF occupancy rate will be
provided in the report.

This report will be assessed by Project 28, DAWE, NSW DPI&E and NSW BCD. NSW DPI&E will
provide Project 28 with recommendations relating to the current status of the Kings Forest
WSF population and proposals to increase the occupancy rates on the Kings Forest site to
assist in the formulation of a revised Contingency and Offset Strategy.
Project 28 will retain their right to appeal to the NSW Land and Environment Court if they
contest any of the recommendations from NSW DPI&E.

Job No: 97017/WSFCOS/09.06.20

JWA PTY LTD

55

Kings Forest (Stage 1) – Wallum Sedge Frog Contingency and Offset Strategy

8.3 Compensatory WSF Habitat
If monitoring results indicate that the created WSF compensatory habitat relevant to each
precinct within Stage 1 does not meet the defined performance criteria within seven (7)
years, the contingency measures detailed in TABLE 15 will be implemented.
TABLE 15
THREATS TO COMPENSATORY HABITAT CREATION AND CONTINGENCY MEASURES
Risk
Corrective Action
Responsibility
Poor plant survival
Project 28/
(thresholds discussed in
Additional plantings and irrigation where
Rehabilitation
Section 8.4.6 of the
required.
contractor
WSFMP).
Native groundcovers do not
meet benchmark
Project 28/
The monitoring and maintenance period
(thresholds discussed in
Rehabilitation
must be extended until targets are met.
Section 8.5.6 of the
contractor
WSFMP)
Excessive weed infestation
Project 28/
(thresholds discussed in
Further weed control to be undertaken, as
Rehabilitation
Section 8.5.6 of the
necessary.
contractor
WSFMP)
Poor natural recruitment of
Project 28/
native species (thresholds
Additional/supplementary planting if
Rehabilitation
discussed in Section 8.5.6
required.
contractor
of the WSFMP)
If a bushfire occurs within land owned by
Project 28 an investigation will be
triggered to assess damage to WSF and
their habitat on the relevant Kings Forest
lands. The investigation will include a
survey of the WSF population occurring on
the Kings forest site (see Section 8.3 of the
Project 28/
Unmanaged fire
WSFMP for Methodology). Consultation will
Ecologist
occur with RFS, TSC and BCD to determine
the cause of the fire. A report will be
prepared after the consultation. The
report will address causes, impacts and
proposed changes, if considered necessary,
to Bushfire management plans.

8.4 Adaptive Management
An adaptive management approach will be applied to the management of retained and
compensatory WSF habitat across the Kings Forest site. Adaptive management is an approach
that involves learning from management actions and using those lessons to improve upon the
overall plan. Comprehensive, long-term monitoring is a component of adaptive management
as adaptive management strategies rely on the accumulation of evidence supporting decisions
that demand changes in action. The principles of adaptive management have been
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incorporated into the administration of restoration projects within a variety of governmental
authorities and programs (Thom 1997).
Stage 1 compensatory habitat works will involve an integrated process of firstly monitoring,
then reviewing and responding to the health and conditions of the plantings, natural
regeneration and the status of the weed infestation. Alteration to the design and
maintenance of works required, to ensure the objectives of the offset are achieved, are then
made. Through this adaptive management approach information gathered from the
management and monitoring of offsets in previous precincts will be incorporated into
subsequent precincts and WSF Contingency and Offset Strategies, thus improving the long
term probability of success for the offsets on the Kings Forest site.
Before the implementation of any adaptive management strategy a brief report is to be
provided to Project 28 Pty Ltd and other relevant agencies detailing the proposed
management actions and the predicted outcomes. The implementation must be approved by
the relevant authority prior to implementation.
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APPENDIX 1 - MANAGEMENT ZONE IDENTIFICATION AND SPECIFIC VEGETATION MANAGEMENT REQUIREMENTS
Precinct

5

Management
Zone

Zone 3:
Retained WSF
Habitat

ID

Sub-type

Specific Vegetation Management Requirements
1. Peg boundaries within powerline easement to ensure no continued/future
slashing.

WR-001

Forage Habitat

2. Primary weed control of mature Slash pine in accordance with Section 7.4.2 of
the Precincts 1 - 5 WMP (JWA 2020c).
3. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.
2. Primary weed control of mature Slash pine in accordance with Section 7.4.2 of
the Precincts 1 - 5 WMP (JWA 2020c).

5

Zone 3:
Retained WSF
Habitat

WR-002

Forage Habitat

3. Monitor natural regeneration within cleared/highly disturbed land in
accordance with Section 8.4 of the Precincts 1 - 5 VMP (JWA 2020b).
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
5. Infill planting/revegetation within cleared/highly disturbed land (if monitoring
shows necessary) in accordance with Section 6.8 of the Precincts 1 - 5 VMP
(JWA 2020b).
1. Peg boundaries.

5

Zone 3:
Retained WSF
Habitat

2. Primary weed control of mature Slash pine and Blackberry in accordance with
Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
WR-003

Forage Habitat

3. Monitor natural regeneration within cleared/highly disturbed land in
accordance with Section 8.4 of the Precincts 1 - 5 VMP (JWA 2020b).
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
5. Infill planting/revegetation within cleared/highly disturbed land (if monitoring
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Precinct

Management
Zone

ID

Sub-type

Specific Vegetation Management Requirements
shows necessary) in accordance with Section 6.8 of the Precincts 1 - 5 VMP
(JWA 2020b).
1. Peg boundaries.
2. Primary weed control of mature Slash pine in accordance with Section 7.4.2 of
the Precincts 1 - 5 WMP (JWA 2020c).

5

Zone 3:
Retained WSF
Habitat

WR-004

Forage Habitat

3. Monitor natural regeneration within cleared/highly disturbed land in
accordance with Section 8.4 of the Precincts 1 - 5 VMP (JWA 2020b).
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
5. Infill planting/revegetation within cleared/highly disturbed land (if monitoring
shows necessary) in accordance with Section 6.8 of the Precincts 1 - 5 VMP
(JWA 2020b).
1. Peg boundaries.
2. Primary weed control of scattered Slash pine in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).

5

Zone 3:
Retained WSF
Habitat

WR-005

Forage Habitat

3. Monitor natural regeneration within cleared/highly disturbed land in
accordance with Section 8.4 of the Precincts 1 - 5 VMP (JWA 2020b).
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
5. Infill planting/revegetation within cleared/highly disturbed land (if monitoring
shows necessary) in accordance with Section 6.8 of the Precincts 1 - 5 VMP
(JWA 2020b).

5

Zone 5:
WSF
Compensatory
Habitat

WC-001

Job No: 97017/WSFCOS/09.06.20

Breeding Habitat –
Wet Heath

1. Peg boundaries.
2. Primary weed control of exotic pasture grasses and scattered Slash pine
wildings in accordance with Section 7.4.2 of the Precincts 1 - 5 WMP (JWA
JWA PTY LTD
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Precinct

Management
Zone

ID

Sub-type

Specific Vegetation Management Requirements
2020c).
3. Re-use of topsoil in accordance with Section 6.6 of the Precincts 1 – 5 VMP
(JWA 2020a).
4. Monitor natural regeneration in accordance with Section 6.5 of the Precincts 1
- 5 VMP (JWA 2020b).
5. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
6. Infill planting/revegetation (if monitoring shows necessary) in accordance with
Section 5.7 of the Precincts 1 - 5 VMP (JWA 2020b).
1. Peg boundaries.

5

Zone 5:
WSF
Compensatory
Habitat

WC-002

Forage Habitat –
Dry Heath

2. Primary weed control of scattered Slash pine wildings in accordance with
Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

5

Zone 5:
WSF
Compensatory
Habitat

Zone 5:
WSF
Compensatory
Habitat

WC-003

Forage Habitat –
Dry Heath

2. Primary weed control of scattered Slash pine wildings in accordance with
Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

WC-004

Job No: 97017/WSFCOS/09.06.20

Forage Habitat –
Dry Heath

2. Primary weed control of scattered Slash pine wildings in accordance with
Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
JWA PTY LTD
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Precinct

Management
Zone

ID

Sub-type

Specific Vegetation Management Requirements
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).

1. Peg boundaries.

5

Zone 5:
WSF
Compensatory
Habitat

WC-005

Breeding Habitat –
Sedgeland

2. Primary weed control of mature Slash pine and scattered Slash pine wildings in
accordance with Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

Zone 5:
WSF
Compensatory
Habitat

WC-006

Forage Habitat –
Dry Heath

2. Primary weed control of mature Slash pine and scattered Slash pine wildings in
accordance with Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

5

Zone 5:
WSF
Compensatory
Habitat

Zone 5:
WSF
Compensatory
Habitat

WC-007

Breeding Habitat –
Wet Heath

2. Primary weed control of Slash pine wildings in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).

WC-008

Job No: 97017/WSFCOS/09.06.20

Breeding Habitat –
Sedgeland

1. Peg boundaries.
2. Primary weed control of Slash pine wildings in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).
JWA PTY LTD
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Precinct

Management
Zone

ID

Sub-type

Specific Vegetation Management Requirements
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

Zone 5:
WSF
Compensatory
Habitat

WC-009

Breeding Habitat –
Wet Heath

2. Primary weed control of Slash pine wildings in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

Zone 5:
WSF
Compensatory
Habitat

WC-010

Breeding Habitat –
Wet Heath

2. Primary weed control of Slash pine wildings in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

5

Zone 5:
WSF
Compensatory
Habitat

Zone 5:
WSF
Compensatory
Habitat

WC-011

Breeding Habitat –
Sedgeland

2. Primary weed control of Slash pine wildings and pasture grasses in accordance
with Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).

WC-012

Job No: 97017/WSFCOS/09.06.20

Forage Habitat –
Dry Heath

1. Peg boundaries.
2. Primary weed control of Slash pine wildings in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).
JWA PTY LTD
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Precinct

Management
Zone

ID

Sub-type

Specific Vegetation Management Requirements
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

Zone 5:
WSF
Compensatory
Habitat

WC-013

Breeding Habitat –
Wet Heath

2. Primary weed control of Slash pine wildings in accordance with Section 7.4.2
of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).
1. Peg boundaries.

5

5

Zone 5:
WSF
Compensatory
Habitat

Zone 5:
WSF
Compensatory
Habitat

WC-014

Breeding Habitat –
Wet Heath

2. Primary weed control of pasture grasses and Blackberry in accordance with
Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
3. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
4. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).

WC-015

Job No: 97017/WSFCOS/09.06.20

Breeding Habitat –
Wet Heath

1. Primary weed control of scattered Slash pine wildings and pasture grasses in
accordance with Section 7.4.2 of the Precincts 1 - 5 WMP (JWA 2020c).
2. Revegetation in accordance with Section 7.8 of the WSFMP (JWA 2020a);
3. Secondary weed control/maintenance in accordance with Section 7.4.3 of the
Precincts 1 - 5 WMP (JWA 2020c).

JWA PTY LTD
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