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DEVELOPMENT APPLICATION FOR TOWN CENTRE SITE

EXECUTIVE SUMMARY

Kings Beach No 2 Pty Ltd is the owner and developer of the Casuarina Beach development
at South Kingscliff in Tweed Shire. Commencing in 1998, development in Casuarina has
proceeded in accordance with the Stage 1 Kings Beach approval and subsequent detailed
town planning applications for each Precinct.

The latest stage of the development is the Town Centre site, lying between Central and
North Precincts. The Town Centre site was recognized in the Stage 1 approval as that part
of the total site where significant multi-dwelling residential, commercial and retail
development would take place as the project took shape over a number of years. The
population growth which has occurred in Casuarina since development commenced means
that the Town Centre s now a viable development opportunity.

The Town Centre site has remained essentially undeveloped while the remainder of
Casuarina took shape around it. As part of an agreement with the NSW National Parks
and Wildlife Services for the Stage 1 approval, the Town Centre was required to be kept in
a natural vegetated condition until June 2003 so as to provide Banksia fodder for the
common blossom bat. NPWS has subsequently given its permission to allow clearing of
this site.

Engineering development activities will therefore include:

) Clearing of vegetation
Stockpiling of mulch (no topsoil exists on the site)
Carrying out of earthworks to reshape the site for drainage and urban development
purposes

. Construction and installation of engineering infrastructure such as roads, drainage,
water quality controls, water supply, sewerage, power and telecommunications.

Adequate design of these components requires detailed consideration of a number of
issues, including bushfire potential, contamination (the site was extensively sand mined in
the past), acid sulfate soils, water quality and drainage management, sustainability (through
total water cycle management), ecology and heritage values.

This report addresses each of these issues in detail, demonstrating that there are no
engineering impediments to the development of the site in the manner proposed. In
addition, the drawings attached to the repart show how engineering infrastructure can be
successfully provided to the site.

Stage 1 of the Town Centre development will involve all physical works required to develop
the site, as well as the provision of all infrastructure needed to service the ultimate
population of the site, with the exception of water supply and sewerage connections to
those individual allotments which will not be created as part of Stage 1.
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1. INTRODUCTION

Kings Beach No 2 Pty Ltd is the owner and developer of the Casuarina Beach urban
development project in the South Kingscliff area.

A number of previous stages of this project have been developed in accordance with the
Stage 1 Master Plan, which was approved by Council in 1998 as Consent No 896/135.
Approval is currently being sought in respect of a Concept Plan for the Town Centre site,
which will have a mixture of retail, commercial and residential land uses.

The Stage 1 Consent approval subdivided the overall Kings Beach site into 14 lots, subject
to compliance with conditions requiring provision of infrastructure and various items of
environmental management. Future subdivision within each of these Master Lots relies
upon approval of further development applications, taking into account all relevant issues.

In particuiar, condition 40 of the Stage 1 approval required the applicant to plant at least
8,600 Banksia integrifolia trees, to compensate for the future loss of vegetation over the
urbanised part of the site. Up fo a further 5400 trees were required as subsequent
development was appreved on each of the Master Lots.

Subsequently, the approval for Stage 2 of the development identified two areas where
clearing of native vegetation was to be deferred. Condition 86 states:

vi: In respect of the commercial area, clearing may commence within four years
from 1 June 1999, in accordance with an agreed biological timeframe
provided that adequate mitigation measures can be demonstrated to NPWS
and Tweed Shire Council.

An identical condition (83(v)) was included in the approval for Stage 6 of the Casuarina
development. The Town Cenfre site is identified as the commercial area in those
Conditions. The adequate mitigation measures are those outlined in the Stage 1 and Stage
2 approvals.

Conditions 40 and 41 of the Stage 1 approval {Consent No S86/135) is as follows:

40 The applicant shall plant a total of not fewer than 8600 Banksia integrifolia as
part of the Stage 1 works. To avoid the potential for a Banksia monoculture,
the numbers of Banksias proposed for replanting shall include a proportion
of other relevant flowering species depending on the location for replanting.
The other relevant species shall be of a type that provides for a food source
for the Queensland Blossom Bat. Approximately 20% of the planting shall
comprise other relevant flowering species. The said planting shall:

i be completed no later than 30 June 1999

if be planted within Lot 8 as shown on the Subdivision Plan and on the

_ Richtech land in the areas identified in the Amelioration Plan

fii  not be planted in areas identified as being within SEPP14 wetlands (as
they currently exist or as proposed to be included by the Minister as at
the date of this consent) without the approval of the Department of
Urban Affairs and Planning.

iv. comprises tube stock produced from local provenance or from good
quality seed which has had not less than 4 months growth in grow
tubes.

41(a) Any development application with respect to any of the Management Lots
shall provide for the planting of not fewer than the number of Banksia
integrifolia shown in the Table hereunder against each such lot and
totalling not less than 5400 stems provided that those numbers shall be
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reduced so that they total the difference between 14000 and the total
number of stems planted pursuant to condition 40 (where they total more
than 8600).....

In effect, these conditions required the planting of at least 14000 Banksia integrifolia
seedlings across the entire Casuarina site, including existing open space areas and the
Richtech land to the north of Casuarina in the area known as Seaside City.

Condition 47 of the approval noted the following:

47 No approval shall be granted for development of any Management Lots
unless the monitoring reports referred to in Condition 46 are sufficient to
satisfy the Director of Development Services based upon advice from the
National Parks and Wildlife Services that the plants are maturing in
accordance with the programme set out in the Vegetation Management Plan.
Each subsequent development application will detail the locations, timing
and methodology of any further plantings proposed in accordance with
Condition 42 above.

Compliance with these conditions is addressed in Section 8 of this report. On 11
November 2003, the Land and Environment Court (No 10686 of 1997) replaced Conditicn
47 with a new condition, reflecting the agreement by Tweed Shire Council and the National
Parks and Wildlife Services that plantings completed up until that date were generally
acceptable. Provided that a number of relatively minor requirements were complied with
{planting of an additional 3,000 Banksias, fencing of compensatory planting areas and
fertilisation and irrigation of new planted areas), the issuance of subdivision certificates for
Stages 6B and the Town Centre was approved subject to the lodgement of a $200,000
bond with Council.

All of these requirements have been satisfied.

Based on the condition imposed in Stage 2 as noted above, clearing and development of
the Town Centre site can therefore take place at anytime after 1 June 2003 (4 years from
the date of approval) without further reference to the Department of Environment and
Conservation.

It is noted that the other deferred area, namely Stage 6B, was approved for development in
2003 by NPWS and has subsequently been cleared and developed. A copy of a letter
dated 16 April 2003 from NPWS in this regard is attached in Appendix D. It states:

NPWS acknowledges the previous agreement for the clearing of this site to
commence after 1 June 2003

There should be no doubt, therefore, that the Town Centre site can now be cleared.

In other respects, the site is zoned appropriately for urban subdivision under the terms of
Council's Local Environmentai Plan, and is already served by urban infrastructure provided
for earlier stages of the Casuarina Beach development, specifically the Central and
Northem Precincts.
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2.

DETAILS OF THIS APPLICATION

2.1 General

The subject land is described as Lot 223 on DP 1048494 and contains a total area of 19.03
hectares. The location of the land is shown on the attached figures.

The site has a frontage to the Ceast Road, and is bordered by existing developed areas of
Casuarina to the north and south. It has a 2(e) zoning designation in Council's Local
Environmental Plan, apart from the eastern frontage of the site which is zoned 7(f).

This application is for approval of a Concept Plan over the site, and will confer no
development rights without the approval of subsequent development applicaticns. In
overview, the Concept Plan contemplates carrying out of the following works:

. Clearing of vegetation on the Town Centre site, Lot 223 on DP 1048494, and the
carrying out of bulk earthworks to reftect the desired ultimate development landform.

. The filling in of the drainage swale which commences at the north-eastern boundary
of the site and bisects it befere discharging to the existing culverts in the Coast
Road described as Qutlet 11 in previous studies. Within lot 223, the swale will be
replaced by underground stormwater pipe drainage before discharging back to the
existing drainage system at the northern end of the playing field area, and thence to
Outlet 11.

. The construction of the northern “missing link” in Casuarina Way, extending from
Steelwood Lane at the southern end to the Dianella Drive roundabout at the north.

el The physical closure of Dianella Drive by cul-de-sac at its western end, and the

construction of the Town Centre Main Street, which will connect the Coast Road to
Casuarina Way and effectively replace Dianella Drive as a connection to existing
and future northern stages of Casuarina.

. The provision of all urban infrastructures to the site, namely water supply, sewerage,

electricity and telecommunications. It is noted that external infrastructure, with the
excepticn of sewerage, has been previously sized and provided to accommedate
development on this site.

‘ The reconstruction of the cycle way / walkway along the coastal frontage of the site,
and the redevelopment of this area of open space tc comply with the design intent
applied to the remainder of Casuarina. It is noted that this area is mostly within
public ownership. However, this is no different to the other stages of Casuarina,
where permission was granted to carry out works in public lands that were
considered to be primarily of community benefit. We expect the same criteria to
apply in this case.

Concept Plan.

While approval of the Concept Plan will not trigger any immediate works, this engineering
report has been prepared tc demonstrate that any such works can reasonably proceed
without excessive cost and/or environmental impact.

- The eventual subdivision of the site into a number of individual lots, as shown on the:
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2.2 Stage 1 Works

The Stage 1 works for the site will consist of all of the items listed in Section 2.1.
Censequently, Stage 1 will produce all of the earthworks, roadworks and infrastructure
needed to service the site.

One of the significant elements required for Stage 1 will be the physical closure of Dianella
Drive at its western end, and the associated construction of the Town Centre Main Street to
replace the east-west connection between Casuarina Way and the Coast Road. The
intersections of Dianella Drive and the Town Centre Main Street with the Coast Road are
too close together to be concurrently acceptable from a traffic engineering point of view.
Consequently, it is proposed to close Dianella Drive by construction of a cul-de-sac and
vehicle barrier at its western end

The developer owns all allotments on both sides of Dianella Drive. It is noted that Council
will be required to give permission to the cul-de-sac, as it is the owner of the road. Itis also
noted that Dianella Drive will not actually be “closed”, in that the road reserve connection to
the Coast Road will remain. However, a physical barrier will be placed at the end of the
new cul-de-sac to prevent access to and from the Coast Road at this point.

All of the engineering works listed in this report and the associated drawings will be
undertaken in Stage 1.
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3.

EARTHWORKS AND CLEARING

The site will be cleared of vegetation, and then reshaped to achieve the desired
development outcome. It is noted that, unlike the developed parts of Casuarina, the
eastern part of Lot 223 remains essentially in the same condition as it was when sand-
mining finished in the early 1970s. The works proposed con Lot 223 are compatible and
consistent with previous earthworks activity undertaken on the wider Casuarina project.

The finished surface contours for the site are shown on figure DA24. All disturbed surfaces
will be grassed and stabilised immediately on completion.

It is noted that the earthworks phase will also cover the filling in of the existing east-west
drainage swale which bisects the site, with the eventual replacement of the drainage
capacity of that system by an underground stormwater drainage pipe system.

Completion of earthworks to the levels currently shown on figure DA24 will require the
importation of approximately 40,000 m® of matenal. Additional fill material is to be sourced
locally. We note with further earthworks calculations over the Casuarina Develepment site,
It is most likely that fill material may be obtained north of the Town Centre site and Dianella
Drive from the undeveloped Northwest Precinct of Casuarina. This material will be brought
to site by road transport.

A detailed Earthworks Management Plan has been completed and is included herein as
Appendix G.

ROADWORKS

The Concept Plan anticipates the construction of Casuarina Way, from Steelwood Lane
through to the existing roundabout at Dianeila Drive. The planned alignment of the
Casuarina Way, and all other roads within the site, is shown on figure DA23, with
preliminary design details of long-sections shown on figures DA28 to DA33. The road
reserve width (20 m) and cross section proposed are identical to that previously used for all
existing sections of Casuarina Way.

The construction of this section of Casuarina Way will improve internal traffic movements,
and reduce loading on the Coast Road. [t has been an integral component of the overall
planning for Casuarina since the original development approval, and is entirely consistent
with the Concept Plan adopted at that time.

Construction of the road will require significant earthworks to be undertaken, so as. to
achieve satisfactory vertical alignment.

CVISION

TECHNOLOGIES
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9. BUSHFIRE

The construction process on this site will involve the clearing and removal of vegetatior
from the entire site. The site is bounded to the west by the Coast Road, and to existing
developed sections of Casuarina to the north and south. Consequently, the only part of the
site which is potentially subject to bushfire attack is the eastern boundary, adjacent to the
approximately 60 m wide strip of dune vegetation which fronts the entire Casuarina site.

As part of the approval for Stage 1 of the Casuarina development, a Public Reserve {Lot 13’
on DP1014470) was created over the dunal vegetation and the area immediately west
of it. The cycleway/walkway which runs along the entire frontage of the Casuarina site is
located within this Lot, part of which was landscaped by the developer and is maintained by
Council as a low fire hazard area. The minimum width of this Public Reserve east of the
Town Centre site is 30 m, aithough only the western-most 12 m is maintained in the
manner required.

The 7f zone for coastal erosion protection sits astride the current eastern boundary of the
Town Centre site, occupying the western-most 10 m of the Public Reserve, and the
eastern-most 20 m of the proposed allotments. As part of the development plans for the
site, it is intended to dedicate a further 13.5 m of this 20 m as Public Reserve, with the
remaining 6.5 m retained as private open space within the lots. In conjunction with the
existing 12 m of cleared land on the boundary, the maintained area will therefore eventually
consist of 25.5 m of Public Open Space and 6.5 m of private open space. This total width
of 32 m will be maintained as a fuel-free zone.

The requirements for Asset Protection Zones (APZ) in urban developments are presented
in the document “Planning for Bush Fire Protection 2006", issued by the NSW Rural Fire
Service. According to Appendix A2 of that document, and Table A2.5, the minimum APZ
width for residential subdivision purposes for all vegetation types is no greater than 20 m in
FDI 80 areas. According to Table A2.3, the Tweed area is classed as FD| 80.

Consequently, the separation distance of 32 m easily achieves compliance with the
standard, and bush fire risk can be managed appropriately. The cycleway/walkway to be
provided along the eastern boundary of the Town Centre site will provide the majority of the
bushfire Asset Protection Zone.
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6. INFRASTRUCTURE

6.1 Engineering Infrastructure

In respect of water supply, 150 mm diameter mains already exist in Casuarina Way at the
southern and northern boundaries of the site. Due to the current Town Centre densities a
connection to the existing 150 mm diameter main at the northern end is being upgraded to
a 250 mm diameter main. A 250 mm diameter main will therefore be constructed along the
proposed rcad alignment of Casuarina Way up to the road entrance of Lot 1. The
remaining section of Casuarina Way will be serviced with a 150 mm diameter main. A stub
connection will be provided into each lot from these mains. A detailed network analysis of
the existing and proposed systems was undertaken by Cardno, and the results of this
investigation are given in Appendix A. Adequate water supply capacity is available to meet
the proposed demands from the ultimate Town Centre development.

In respect of sewerage reticulation, an existing sewer main runs from the south-eastern
corner of the Northern Precinct along the drainage swale to Pump Station No 2 on the
Coast Road. The alignment of this main is shown on drawing no's 7079/1/50-159 to 162,
which are attached in Appendix A. This sewer will be relocated along the new Casuarina
Way road alignment as a consequence of the development of Lot 223. The new location of
the sewer is shown on figure DA3Y.

The development of the Town Centre site will require upgrading of the pumps in Pump
Station No 2, and the installation of additional rising main capacity in the Tweed Coast
Road. The requirement for upgrading has been previously investigated in detail, and is the
subject of an agreement between Cardno and Tweed Shire Council in terms of timing of the
works, and responsibllity for installation.

As part of the SALT development, the most downstream section of the existing rising main
in the Tweed Coast Road (from the intersection with Cudgen Road to the Treatment Plant)
was replaced with a 375 mm diameter pipeline. This correlates with the first stage of the
ultimate upgrading requirements agreed with Council, and provides sufficient capacity in
this section of the pipeline for current and future development proposals within Casuarina.
However, it will be necessary to upgrade or duplicate other sections of the pipeline to
accemmodate sewage flows from the approved (and currently under construction) Cotton
Beach development in the South Precinct as well as this current proposal.

In particular, it will be required to duplicate the existing 225 mm diameter rising main from
Pump Station Noc 2 to the proposed Kings Forest connection (RM1), as well as constructing
at least part of a 375 mm diameter main from this point towards the Cudgen Road
intersection point. The actual extent of additional works required will be determined in
conjunction with Council.

A copy of the final Cardno report to Council in regard to the required ultimate and
preliminary upgrading is attached in Appendix A.  Any subsequent development
applications over this site will therefore need to be appropriately conditioned to ensure that
adequate external infrastructure is called up and provided at the correct time.

Internal sewerage and water supply reticulation layouts are shown on figures DA37 and
DA38 respectively.

Sewerage and water reticulation have been sized on the basis of the expected population
which will eventually occupy the Town Centre site. it is noted that, while this population
number may be greater than previously anticipated for this specific area, the overall
population for Casuarina remains less than the 5,600 persons referred to in the Stage 1
Consent Approval. Hence, the overall sewerage planning for Casuarina, and the relevant
agreements reached with Council, remain unaffected by an increase from one precinct
alone.
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Electricity and telecommunications services are available in the Coast Road adjoining the
site, and this infrastructure has previously been sized to accommodate all planned
development within the South Kingscliff precinct. Application will be made to the relevant
service providers at the appropriate time for connection to these external systems. In
respect of waste collection, the site will be serviced by either Tweed Shire Council, or
private service providers, depending upon the specific requirements of each individual
business or residence.

6.2 Beach Access

It is proposed to revise the location of one existing beach access, so as to reach alignment
and proximity with the frontage park proposed to be located in the north-eastern section of
the Town Centre site. The existing beach access immediately north of the park area will be
removed and rehabilitated by revegetation. The new beach access shown on Figure No's
1.0, 2.0 and 3.0 will then be provided.

This information is provided for reference purposes only at this time, since a separate
application will need to be lodged to enable its construction to take place.
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7. EROSION & SEDIMENT CONTROL PLAN

An Erosion and Sediment Control Plan (ESCP) has been prepared in accordance with
Council guidelines, and is attached hereto as Appendix B.

8. ENVIRONMENTAL ISSUES

8.1 Ecological Assessment

Ecological issues on the entire Casuarina site were considered in detail in the original
Stage 1 Consent Approval issued by the Land and Environment Court, as outlined in
Section 1 above. To reiterate that information, condition 40 of the Consent Approval
required the applicant to plant at least 8,600 Banksia integrifolia trees, to compensate for
the future loss of vegetation over the urbanised part of the site. Up to a further 5,400 trees
were required as subsequent development was approved on each of the Master Lots.

The requirement to plant these additional trees was related to satisfactorily amelicrating the
impact of development on the Common Blossom Bat, which was the only threatened fauna
species considered likely to occur on the site. These bats are nectariverous, and forage on
the infiorescences of the Banksia tree species found generally on the Casuarina site.
However, it has been determined that the site provides no roosting facility for the bats,
indicating that clearing of the site will not be problematic if Banksia numbers are maintained
by replanting in the local area.

Conditions 40 and 41 of the Stage 1 approvai (Consent No $S96/135) are as follows:

40 The applicant shall plant a total of not fewer than 8600 Banksia integrifolia as
part of the Stage 1 works. To avoid the potential for a Banksia monoculture,
the numbers of Banksias proposed for replanting shall include a proportion
of other relevant flowering species depending on the location for replanting.
The other relevant species shall be of a type that provides for a food source
for the Queensland Blossom Bat. Approximately 20% of the planting shall
comprise other relevant flowering species. The said planting shall:

i be completed no later than 30 June 1339

i, be planted within Lot 8 as shown on the Subdivision Plan and on the
Richtech land in the areas identified in the Amelijoration Plan
Aif not be planted in areas identified as being within SEPP14 wetlands (as

they currently exist or as proposed to be included by the Minister as
at the date of this consent) without the approval of the Department of
Urban Affairs and Planning.

iv comprise tube stock produced from local provenance or from good
quality seed which has had not less than 4 months growth in grow
tubes.

41(a} Any development application with respect to any of the Management Lots
shall provide for the planting of not fewer than the number of Banksia
integrifolia shown in the Table hereunder against each such lot and totalling
not less than 5400 stems provided that those numbers shall be reduced so
that they total the difference between 14000 and the total number of stems
planted pursuant to condition 40 (where they fotal more than 8600).....

41(d) Where an application is made for consent to the development of a
Management Lot within 8 years of the completion of the planting referred to
in Condition 40, the applicant for such consent shall be required, prior to
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such a consent being granted, fo satisfy the National Parks and Wildlife
Service that the removal of any Queensland Blossom Bat foraging resource
from that Management Lot will not unduly reduce the total productive
inflorescences referred to in (¢) above or that such removal may proceed
notwithstanding any such reduction.

In effect, these conditions required the planting of at least 14000 Banksia integrifolia
seedlings across the entire Casuarina site, including existing open space areas and the
Richtech land to the north of Casuarina in the area known as Seaside City.

Condition 47 of the approval noted the following:

47 No approval shall be granted for development of any Management Lots
unless the monitoring reports referred to in Condition 46 are sufficient to
satisfy the Director of Development Services based upon advice from the
National Parks and Wildlife Services that the plants are maturing in
accordance with the programme set ouf in the Vegetation Management Plan.
Each subsequent development application will detail the locations, timing
and methodology of any further plantings proposed in accordance with
Condition 42 above.

Compliance with these conditions is addressed in Section 8 and Appendix D of this report..

The requirements of the Stage 1 Consent Approval were mitigated to some extent by
subsequent conditions imposed on later development applications. The approval for Stage
2 of the development identified two areas where clearing of native vegetation was to be
deferred so as to maintain feed stock until reptantings were considered to be effective.
These two areas were the Town Centre site (referred to as the commercial area in the
approval) and an area now known as the Sands in the north-west of the Casuarina
development. Condition 86 of that approval states:

v in respect of the north-western area, as identified in the Gunninah report,
clearing is to be deferred for a period of four years from 1 June 1999, or al
alternative biological timeframe to be agreed between the applicant, NPWS
and Tweed Shire Council.

Vi In respect of the commercial area, clearing may commence within four years
from 1 June 1999, in accordance with an agreed biological timeframe
provided that adequate mitigation measures can be demonstrated to NPWS

apc-lweed Shire Council.

(B

Simila | conditions are generally included in the approvals granted for Stages 3,
, 5, an ~asuarina. These conditions have been interpreted as follows:

CVISION
TECHNOLOGIES . i

v Clearing of both the Town Centre site and the North-west Precinct could take place

anytime after 1 June 2003.
. Clearing of the North-west Precinct could not occur prior to that date.
° Clearing of the Town Centre site could occur prior to that date provided that the

mitigation measures referred to in the Stage 1 and Stage 2 approvals were
successfully implemented.

On 11 November 2003, the Land and Environment Court {No 10686 of 1997) replaced
Condition 47 with a new condition, reflecting the agreement by Tweed Shire Council and
the National Parks and Wildliife Services that plantings completed up until that date were
generally acceptable. A copy of the Court Order is contained in Appendix D. The attached
letters (also in Appendix D) dated 26 April 2003 from Casuarina to the NPWS, and dated 7
August 2003 from NPWS to Tweed Shire Council outline the conditions of specifics of the
agreement.
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Provided that a number of relatively minor requirements were complied with {pianting of an
additional 3,000 Banksias, fencing of compensatory planting areas and fertilisation and
irrigation of new planted areas), the issuance of subdivision certificates for Stages 68 and
the Town Centre was approved subject to the lodgement of a $200,000 bond with Council.

All of these requirements have been satisfied.

Based on the condition imposed in Stage 2 as noted above, clearing and development of
the Town Centre site can therefore take place at anytime after 1 June 2003 (4 years from
the date of approval) without further reference to the Department of Environment and
Conservation.

It is noted that the other deferred area, namely Stage 68, was approved for development in
2003 by NPWS and has subsequently been cleared and developed. A copy of a letter
dated 16 April 2003 from NPWS in this regard is attached in Appendix D. It states:

NPWS acknowledges the previous agreement for the clearing of this site to
commence after 1 June 2003

There should be no doubt, therefore, that the Town Centre site can now be cleared, and
that the only threatened fauna species identified as utilising the site will not be adversely
affected by any works.

However, in order to provide further guidance on this matter, a detaiied report on flora and
fauna matters relevant to this site was prepared by Cardno in 2005, and is attached as
Appendix C. The principal findings of that report are:

. Vegetation on the site has been significantly impacted upon by sand mining, and
rehabilitation activities undertaken since the cessation of mining. The western part
of the site was totally cleared during Coast Road construction activities, and now
supports introduced grasses and minor regenerating shrubland. The eastern part
of the site, which was also totally cleared during mining activities, is dominated by
Coastal Banksia, Coast Tea-tree and Coastal Oak, with an understorey of lantana
and bitou bush.

., There are no threatened flora species present within the proposed Town Centre
site. The area does not support habitat or vegetation communities of relevance to
any threatened plant species known to occur in the general locality. In particular,
there are no rainforest or wetland habitats present.

* Threatened fauna species which are likely to occur in the area are limited to the
highly mobile megachiropteran and microchiropteran bats. The Coast Banksia
stands provide winter foraging resources for the Common Blossom Bat, the Black
Fiying Fox and the Grey-headed Flying Fox. However, the extent of this resource
within the site constitutes only a very small part of the available foraging resource
for individuals of these species within the locality. As noted above, the question of
the impact of any clearing and development works on bat species has already been
addressed in detail, and effectively signed off by the NPWS. The site is generally
not suitable for other threatened species which are known to occur locally, including
koala, the glossy black cockatoo and a number of wading and wetland bird species.

. An eight part test, in accordance with the then Section 5A of the Environmental
Planning & Assessment Act, was carried out in respect of potential impacts of
development on these bat species. It has been concluded that “a significant effect”
is not likely to be imposed on “any threatened species, populations or ecological
communities, or their habitats" as a consequence of the proposed works.
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. As a consequence of the disturbed nature of the site, and the limited extent of
suitable natural habitats and resources in the general locality, the proposed
development is not regarded as having the potential for adverse impacts of concern
on the natural environment.

It is noted that NSW legislation in relation to threatened species, populations and ecological
communities has been amended and expanded since the ecological assessment was
completed. Under Section 94 of the Threatened Species Conservation Act, the following
must now be determined when considering whether an action will have a significant effect:

(3) The following factors must be taken info account in making a determination
under this section:
(a) in the case of a threatened species, whether the action proposed is likely to

have an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction,

(b) in the case of an endangered population, whether the action proposed is
likely to have an adverse effect on the life cycle of the species that
constitutes the endangered population such that a viable local population of
the species is likely to be placed at risk of extinction,

{c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

] is likely to have an adverse effect on the extent of the ecological
community such that its local occurrence is likely to be placed at risk’
of extinction, or

(i) is likely to substantially and adversely modify the composition of the
risk of extinction,

(d) in relation to the habitat of a threatened species, population or ecological

community:

i) the extent to which habitat is likely to be removed or modified as a
result of the action proposed, and

(i) whether an area of habitat is likely to become fragmented or isolated

from other areas of habitat as a result of the proposed action, and

(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or
ecological community in the locality,

(e) whether the action proposed is likely to have an adverse effect on
critical habitat {either directly or indirectly),

(" whether the action proposed is consistent with the objectives or
actions of a recovery plan or threat abatement plan,

{q) whether the action proposed constitutes or is part of a key

threatening process or is likely to result in the operation of, or
increase the impact of, a key threatening process.

This is now referred to as the seven-part test, in comparison te the previous eight-part test
which was used in the ecological assessment in Appendix C. The Common Blossom Bat
which is identified as a threatened species in the TSC Act has been the subject of a
significant amount of previous investigation on this site, as well as the agreements reached
between NPWS and the developer. We contend that this information clearly demonstrates
that the proposed works are compliant with the requirements of the seven-part test for this
species.

It is not our intention at this stage to commission further detailed site investigations into the
flora and fauna present on this site. The updated information within the schedules to the
Threatened Species Conservation Act has been checked, and it has been determined that
there is little likelihood of any of the listed flora and fauna species, or ecological
communities, being present on this site.
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We note that this application will be placed on exhibition, providing ample opportunity for
relevant Government agencies such as NPWS and the Department of Environment and
Climate Change to make comment which can be dealt with on a case by case basis.

8.2 ‘Banksia Amelioration Program

The Casuarina Beach (formerly Kings Beach) Banksia Amelioration Program has been in

place for a period of approximately seven years.

This program was required for

compliance with relevant conditions of the Stage 1 development approval granted over the
site, particularly in respect of replacing individuals of a number of species removed from the
urbanised part of the site during the construction process.

A detailed report on the current performance of the program is attached as Appendix D,
and can be summarised in the following table.

Species Originally Planted | Losses to Date Remaining Total
Banksia integrifolia 12,200 1,285 10,915
Banksia aemula 400 90 310
Callistemon pachypyllus 500 401 99
Callistemon salignus 500 406 94
Eucalyptus robusta 300 276 24 ]
Eucalyptus teretecornis 100 92 8
Melaleuca quinquinerva 1000 485 505

TOTAL 15,000 3,045 11,955

The remaining trees on site are all considered viable, and have consolidated significantly
since the date of original planting. Further losses are expected to be minimal.

In addition, 2,398 banksias have been planted on the Casuarina Beach development site
itself, in compliance with condition 89(ii) of the Stage 6 approval, and other similar
conditions for the previous development approvals. Butler and Webb Pty Ltd, landscape
architects, have reviewed the growth performance of these plants, and have generally
found that there has been excellent growth and minimal losses.

Lastly, in excess of 20,000 Banksias have been planted within Lot 500 as part of the Dune

Management Plan on the eastern boundary of the site.

Many of these specimens have

now reached more than 4 m in height, and support considerable numbers of

inflorescences.

The attached plan and associated photegraphs show the locations of the plants listed
above, and some illustration of their existing condition as at 2002.

In April 2003, a further report on the provision of compensatory habitat for the common
blossom bat was prepared by Gunninah Environmental Consultants. This report is also

included in Appendix D.
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9. CONTAMINATION

Thé Town Centre site is iocated between the Central and Northern Precincts in Casuarina.
Previous investigations have determined the presence of radioactive sand in this general
area, and this has been the subject of detailed assessment prior to release of the
allotments in the Northern Precinct.

The radiation source in this area has been identified as an ilmenite spoil dump located
close to the beach in the Northern Precinct. All radioactive material found during site
investigations on the entire Casuarina site has been determined to originate from this
source, with minor distribution occurring over the Northern Precinct during the construction
phase. The iimenite dump is centred over the eastern end of the existing drainage swale
which forms the southern boundary of the Northern Precinct.

Limited investigations were carried out in the Town Centre area during the detailed
radiation assessment for the Northern Precinct. The repert for the North Precinct, including
the results for the Town Centre site, is attached in Appendix E. These investigations
consisted of the drilling of a bore (BH9) with down-hole monitoring of gamma radiation, as
well as surface measurements along the southern edge of the swale, and through the
existing cleared area west of the ridge. No surface monitoring was undertaken on the
eastern part of the site because of thick vegetaticn which currently exists in that area.

The overall down-hole monitoring analysis shows that BH9 is likely to represent the
southern edge of the iimenite dump area. This information is presented on the attached
Figures 1 and 2, reproduced from the detailed reports prepared for Council for the Northern
Precinct in 2001 and 2002. Apart from minor gamma radiation counts at the surface, the
only radiation present in BH9 is minor-range count information at depths in excess of 4.5 m.

Similarly, surface radiation monitoring (see attached SK No 18) showed that radiation
levels at the top of the swale, along its southern boundary, are all below 0.4 pyGray per
hour, while those in the swale do not exceed 0.95 pGray per hour.

The NSW Department of Health has set the following action level criteria for the clean up.
and disposal of radioactive residues from mineral sands:

1.1 For dwellings, schools (including playground), businesses, factories, etc.
where occupancies by the same individuals occur regularly on a day by day
basis, the remedial action level should be 0.7 uG/hr for all points at 1 metre
above the area of concern on the propetty.

1.2 For other areas, where occupancies are for a few hours per week by the same
individuals or by differing individuals and for garden areas, the remedial
action level should be 1.0 uG/hr for all points at 1 metre above the lowest
surface of the area.

1.3 For roads, paths, and other areas with intermittent occupancy, the remedial
action level should be 2.5 uG/hr for all points at 1 metre above the surface of
the areas.

1.4 All values quoted above should include a value for normal natural
background of 0.1 uG/hr.

The radiation levels recorded on site therefore indicate that there is no risk to health from
this site. Nevertheless, it is acknowledged that further detailed site investigations, including
surface assessment, shoutd be undertaken before any works take place in the area or
permanent occupation occurs. It is appropriate that this investigation take place after
vegetation clearance has occurred, in a similar manner to previous approvals issued by
Tweed Shire Council for developments in the South Kingscliff precinct.

103CIVIL\GC PROJECTS\707904 Town Centre\Reports 2008\DA Repart June OB\Engineening Report Final.docx Page 15
June 2008



REPCRT ON ENGINEERING & ENVIRONMENTAL MATTERS I )
DEVELOPMENT APPLICATION FOR TOWN CENTRE SITE Q ca'r‘dno

10. ACID SULFATE SOILS

An Acid Sulfate Soils Management Plan has been prepared for the site, and is attached in
Appendix F.

An Acid Sulfate Soils Investigation was undertaken by Sinclair Knight Merz in 1998 prior to
the issue of the Stage 1 approval. A total of five boreholes and test pits were excavated
within the area which is the subject of the current application, namely DP-5, BH2, AS-L,
AS-A and BH4 running progressively from east to west. The locations of these sites are
shown on the attached Figure 3 prepared by SKM. Dealing with each in turn, the following
comments can be made

DP-5 Clean sand present over the full depth of 14.6 m, with maximum measured PQOS
(percentage oxidisable sulphur) of 0.001%. [t is noted that the ASSMAC limit for
investigation is 0.03% S.

BH2 Clean sand present over the full depth of 10.0 m. Site testing gave nil result to PASS
material, and samples were not subject to POCAS testing.

AS-L Clean sand present over the full depth of 4.45 m. PASS material present at depth
within the profile, with a maximum of 74 mole/tonne of H" jon. This is equivalent to
about 0.12% sulphur, and would require a minimal liming rate of about 5 kg of
CaCQO; per tonne of soil.

AS-A Clean sand present over the depth of 2 m. Groundwater encountered at 1.5 m
depth. PASS material present at depth within the profile, with a maximum of 38
mole/tonne of H™ ion. This is equivalent to about 0.06% sulphur, and would require
a minimal liming rate of about 3 kg of CaCQO; per tonne of soil.

BH4 Silty sand and sand present over full depth of 5.0 m. Groundwater encountered at
depth of 1.5 m. PASS material present at surface and depth within the profile.
Maximum sulfidic acidity of 32 mole/tonne of H" ion found at surface, equivalent to
0.05% sulphur, which would require a minimal liming rate of 2.5 kg of CaCO; per
tonne of soil.

All of the investigation sites which disclosed PASS material are on the western side of the
site, in the area where ground levels are at, or slightly below 5.0 m AHD. The eastern part
of the site has existing surface levels consistently above 10.0 m AHD. The minimum final
surface level for that part of the site east of Casuarina Way will be about 7.0 m AHD. Given
that acid sulfate soils are rarely found at levels above 5.0 m AHD, and the results of the site
investigation, it seems very uniikely that any PASS materials will be disturbed during the
construction phase on this part of the site. Douglas Partners, which completed earlier Acid
Sulfate Soils Investigation of the site in 1995 and 1997, determined that the eastern part of
the site was located in a sandy terrain unit known as Qs,, with virtually no acid sulfate
potential down to the minimum level of excavation which was about 2.0 m AHD.

The liming rates calculated for the investigation sites on the western side of Lot 223 are all
iow, and present no issue in respect of management. Based on the results, an Acid Sulfate
Soils Management Plan (ASSMP) has been prepared, and all material disturbed on the
western part of the site below 5.0 m AHD will be treated as PASS until confirmed
otherwise.
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11.

CLIMATE CHANGE ISSUES

As a result of the recent decision in Walker v Minister for Planning [2007] NSWLEC 741, it
has been determined that the Minister, in determining the potential impact of a project, is
bound to consider the effects of climate change.

The principal issue on this site in respect of climate change is the potential for sea level
rises to occur. This is turn will lead to increased erosion impacts, and affect the location of
the 50 year erosion line and the 7{f) zone area.

These matters have been addressed in detail in the Tweed Coastiine Hazard Management
Study completed by WBM Oceanics for Tweed Shire Councit in October 2007. The study
specifically takes into account the likely effects of sea level rise on shoreline recession, as
noted in the following extract from the executive summary of the report:

Climate Change and Sea Level Rise

Climate change associated with the enhanced Greenhouse Effect has the potential to
influence shoreline recession through a rise in mean sea level and changes (o the
prevailing wind/wave climate. The latest estimates of global mean sea level rise have
been derived from IPCC (1996) with the best estimates for the years 2050 and 2100,
relative to 1990, being 0.2m and 0.5m respectively.

The assessed range of calculated best-estimate shoreline recession distances, based
on the Brunn Rule, for beaches in the study area is 10 to 25m respectively for the
above years. There is still considerable debate and research with respect to future sea
level rise and the impacts due to the related issue of storminess and changes to the
prevaifing wave climate. The derived values should be reviewed as more information
comes to hand.

It is further noted that the 2007 version of the study, including the above allowances for sea
level rise, predicts lesser erosion setback requirements than are currently adopted in
Council's LEP. That is, if the latest WBM findings were reflected in the LEP, the 50 year
erosion line and the western boundary of the 7(f) zone would both move seawards in
comparison to the currently designated positions. It is noted that these current positions
have been used in the siting of allotments and buildings, thereby ensuring that the
proposed development actually has a higher level of erosion protection than called for by
the LEP, even taking intc account the effect of climate change and sea level rise.

Cardno Lawson Treloar has recently undertaken a coastal hazards assessment for the
Sandon Point Development near Wollongong in NSW, following refusal of a development
application by the Land and Environment Court, NSW. For that work cognisance of the
NSW Governments flooding policy was partially relevant. Additionally, as well as storm
erosion hazard, it was important to assess the ocean inundation hazard. Finally, it was
necessary to consider the range of possible climate change outcomes, not just the mean
results alone.

WBM discuss climate change generally in their Section 4.10. A good general discussion is
provided. Their Table 4.4 provides a realistic range for low, best estimate and high
estimates for future sea level rise. Note that the reference to IPCC (1996) will now be out
of date and that IPCC (2007) is current. Nevertheless, the MSL parameters presented by
WBM are slightly conservative and can be considered appropriate. The NSW Government
has recently released a guideline document for climate change scenarios which should be
considered in floodplain risk management (DECC, 2007). This document is increasingly
becoming the basis for investigating potential sea-level rise impacts along the NSW coast.

WBM then describe how the 'best estimate’ MSL parameter values were applied in the
‘Bruun Rule' to estimate possible future shoreline recession.
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In terms of other climate change issues, WBM conclude that there is insufficient reliable
information to develop a study program for that matter. On the basis of Mclnnes et al
(2007}, we agree with that position.

WBM (2007) presents coastal erosion hazard extents for Kingscliff. The hazard extents
include outcomes from a detailed investigation of long-term shoreline change in the area.
The variability of long-term shoreline recession rates is addressed through the presentation
of minimum,' best-estimate’, and maximum ercsion hazard extents for 50 and 100-year
planning periods. For each planning period, mid range sea-level rise scenarios have been
included in the erosion hazard extent. A sensitivity investigation applying low and high
range sea-level rise scenarios to the WBM (2007) erosion hazard extents should be
considered.

The design water levels (storm tide), leaving aside shoreline wave set-up, adopted by WBM
are 1.24, 1.30 and 1.35m AHD at the 20, 50 and 100-years ARI, see their Table 4.3, and
are based on a storm tide study undertaken for the Gold Coast by James Cook University
in 1977. Hence these levels are not site specific. Also, at this location, it is likely that east
coast low systems will cause slightly higher storm tides, at least up to 100-years ARI.
Australian National Tide Tables show that (HAT - MSL) is 1.0m at Gold Coast Seaway and
1.1m at Kingscliff. Hence it is likely that the adopted storm tide levels are perhaps 0.1m too
low for Kingscliff. In overall terms, however, and given that WBM estimated that the 7(f)
zone line could move significantly east of the position which has been maintained by
Council, the effect of this change would not have affected the outcome of the study.

It can be safely concluded that the information upon which Council has relied to set the
positicn of the 7(f) zone line adequately accounts for climate change effects.

O

CVISION

TECHNOLOGIES
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12. TOTAL WATER CYCLE MANAGEMENT

In keeping with Tweed Shire Council's Engineering Guidelines, the engineering design
standards to be applied to the Town Centre development will strongly incorporate Water
Sensitive Urban Design (WSUD) principles. Cardno has been paramount in implementing
WSUD in Tweed through its involvement in a number of major development projects in the
Shire.

These projects include previous stages of Casuarina and SALT, where innovative
stormwater management practices were developed specifically for the unique nature of the
South Kingscliff coastal strip. In particular, stormwater management on these sites involves
capture and retention of virtually alt runoff from the site, which provides a sustainable
resource for recycling, as well as substantially reducing contaminant loads in Cudgen Creek
and the Pacific Ocean. Substantial effort was expended during the approval and design
phases of these projects to ensure optimal outcomes. The success of the stormwater
systems since implementation, as acknowledged by Council engineering officers, is a
reflection of this effort.

The use of infiltration basins threughout Casuarina and SALT directs a significant amount of
stormwater to the existing freshwater aquifer underlying the site. Water from this aquifer
has been used extensively for irrigation on the two sites, as well as for sewer make-up
purposes. The effect of this reuse has been that no potable water from Council's municipal
system has been required for either broad scale management of public open space or for
maintenance of make-up flows in the sewerage system.

in the sewerage system alone, the potable water saving in the initial stages of Casuarina
was 100 ML per year by reusing stormwater for pumping make-up purposes.

The capture and storage of stormwater runoff in natural aquifer systems is a well-
recognised and highly economic way of maintaining an available non-potable water source
on site. In many situations, this technique is not available because of difficulties such as
the absence of a suitable aquifer system, or the inability to achieve an efficient injection
process. However, in this case, the aquifer underlying the Cudgen peninsula (i.e. between
the Pacific Ocean and Cudgen Creek) is recognised as a state resource by New South
Wales, and is ideal for the continued storage of runcff.

It should be noted that the establishment of infiltration basins over the site simply replicates
the behaviour of the pre-developed area, where the overwhelming majority of rainfall
occurring on the site was infiltrated into the ground whence it flowed out to east (Pacific
Qcean) and west (Cudgen Creek) as the groundwater level increased. Urbanisation of a
catchment leads to increased stormwater runoff and decreased infiltration as a result of the
creation of increased impervious area such as roads and roofs. The infiltration basins have
been sized to accommedate the 3 month design event from the local catchment, which
means that more than 90% of the rainfall occurring on the site is captured and diverted to
infittration. This is comparable with the pre-development condition.

Water quality monitoring carried out on previous stages of Casuarina and SALT has
demonstrated that the quality of water in the aguifer has remained unaffected by the
infiltration system. The stormwater sclution proposed for the Town Centre site has been
approved by both Council and the Department of Natural Resources on all previous stages.

It is noted that detailed numerical modelling using the MODFLOW program was undertaken
in respect of the SALT development, where the construction process had the potential to
cause adverse impacts on the quality of the aquifer. It was found, and confirmed by
monitoring, that neither the construction process, nor the removal of a relatively small
volume of water for irrigation and sewer make-up purposes, caused any significant change
to either the quality or volume of water in the aquifer. This modelling showed that a volume
of water many times greater than that extracted for anthropogenic purposes was lost by
outflow from the system every day.
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In respect of reuse, there is also potential for the use of individual rain water tanks for house
and other development sites in the Town Centre. This practice is, of course, already
available to all residents.

it should be noted that the Casuarina project was awarded the National Award for
Excellence from the International Erosicn Control Association for its stormwater
management systems. Recently, Council's Director of Planning Services has publicly
acknowledged the value of these systems in Casuarina and SALT, especially in respect of
performance during the recent flooding events. At this time, no stormwater was discharged
from the site to Cudgen Creek, with all runoff successfully infiltrated without damage on
site. The water entering the aquifer in this way is therefore available to all residents of
Casuarina and SALT, as well as Council, to reduce reliance on Council's municipal
systems.

Cardno has a very strong track record in the introduction of WSUD in development
projects, and is committed to ensuring that the outcomes on the Town Centre site comply
with Best Management Practice.
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13. DRAINAGE AND WATER QUALITY MANAGEMENT

13.1 General

The existing frontal and east-west swales on this site contain infiltration basins which were
sized to accommodate any future development of this precinct.  However, the
redevelcpment of the site will remove the east-west swale, and modify the frontal swale.
The recon touring of the site will also alter the drainage patterns in a way which was not
envisaged at the time that the original hydraulic and water quality analyses were
undertaken.

The major implications of these changes are as follows:

. The filling of the east-west swale will remove a number of small infiltration basins
which were sized to accommodate the low level (i.e. 3 month average recurrence
interval) developed stormwater runoff from Lot 223, as well as part of the previously
developed Northern Precinct. However, the redevelopment of the fronta! swale will
enable additional infiltration capacity to be provided in this location to compensate
for the loss.

. The reshaping of the site will direct all flow on the site away from the frontal swale,
and to the west (i.e. towards Casuarina Way and the Coast Road} and north. The
drainage paths for the finished site are shown on figure DA24. This represents a
departure from previous design practice on Casuarina, where the eastern parts of
the site drained initially to the frontal swale, and then west to Cudgen Creek. The
lack of available filling material on Lot 223 prevents such an outcome from being
achieved.

e The finished site will be divided into four catchments, as shown on figure DA36.
The south-eastern catchment, representing the majority of the site, will drain to the
west, to an infiltration basin to be constructed at the south-eastern corner of the
supermarket site. This basin requires a surface area of 1,600 m* and will be a
maximum of 0.5 m deep. It is proposed that this basin will be dedicated as open
space to Council.

* The north-eastern catchment, i.e. that part of the site north of the Town Centre Main
Street and east of the newly constructed section of Casuarina Way, will drain
northwards to the boundary of the site (and towards the previous alignment of the
east-west swale. There is sufficient open space available within this site to
accommodate the required 600 m? area of infiltration at a maximum depth of 0.3 m.
These basins will form part of the resort to be constructed on this site, and will
remain in private ownership.

. The north-western catchment, i.e. that part of the site north of the Town Centre
Main Street and west of Casuarina Way, will drain to its south-western corner, and
into an infiltration basin with an area of 300 m? and a maximum depth of 0.3 m.
This basin is proposed to be dedicated as public open space to Council.

. The south-western catchment, i.e. the supermarket site, will drain to its south-
western corner, and thence into the unreconstructed part of the east-west swale
which will be retained in the playing field area. The swale has sufficient capacity to
handle the runoff from this site without overtopping. Consequently, no discharge
from the supermarket site or any other area will be directed onto the playing fields.
Prior to draining out, low flows from the car park areas will be directed to grass
infiltration swales for treatment of car park surface runoff. Higher flows will be
directed intc a stormwater pipe system located under the grassed infiltration swales
and directed to the Atlantis cells prior to discharge to the existing swale at the south
west corner. All roof water will be discharged directly to the Atlantis cells.
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% Approximately 100 m? of infiltration area will be required to handle the 3 month
design runoff, and this infiltration system will be located within the supermarket site
and will remain the responsibility of the supermarket operator.

The design procedure for sizing the infiltration basins noted above is identical to that used
on all other Casuarina sites, i.e. a maximum infiltration rate of 12 m/day, and basins sized
with a factor of safety of 2. All open basins will consist of bare sand vegetated sparsely
with dune grasses and spinifex, similar to the existing basins present on the site.

13.2 East-West Swale

The remaining element of the stormwater management system on this site is the
replacement of the existing overland flow swale with underground stormwater drainage
pipes. This swale lies within a Drainage Easement, and was not dedicated as Drainage
Reserve because of its temporary nature. The land upon which the easement was placed
remains as private property in the ownership of Kings Beach No 2 Pty Ltd.

The drainage design premise within the Casuarina Development has generally been to
carry stormwater runoff to the frontal swale which runs along the entire length of the site,
with flow in excess of infiltration capacity to be then directed westwards to the Coast Road.
This western discharge occurs in two locations, namely the east-west swale between the
Town Centre and the Northern Precinct {which is designed to carry developed runoff from
those two areas) and the Central Park in Central Precinct, which is designed to carry
developed runoff from the Southern and Central Precincts.

During the development of the Northern Precinct, the east-west swale was constructed as a
temporary channel to convey stormwater from those two sites to drainage outlet 11, and
subsequently to Cudgen Creek. The location of the drainage outlet, now represented by a
culvert beneath the Coast Read, is shown on figure DA36. It can be appreciated that, at
the time of that construction and subsequently, the Town Centre site, including the
drainage swale, has remained in an undeveloped state.

As a consequence of the change to the drainage catchments on the Town Centre site
which will result from the reshaping of the land, the peak rate of flow being delivered to the
swale reduces significantly. By utilizing the existing flood storage capacity in the frontal
swale for North Precinct and the Town Centre, the peak rate of discharge can be further
reduced, to the point where the open channel can be replaced by a relatively minor
drainage system.

The need for an open channel to carry the overland flow has therefore been obviated by a
change in design, and the value and residential amenity of the site to be created dictates
that a piped solution is significantly preferable. While the filling of the swale will remove a
number of miner infiltration basins which were located along its length, these can be more
than adequately replaced by the creation of similar infiltration systems in the frontal swale.
It is noted that the existing cycle way/walkway located along the frontage of the site was
also a temporary structure, provided solely to allow connection between the North and
Central Precincts. Reconstruction of the cycle way in this area to a standard similar to that
present in developed parts of Casuarina will allow installation of additional infiltration
capacity without any adverse impact on public amenity. It is likely that the majority of the
required basins will actually be sited in 7(f) zone areas which will be dedicated as Open
Space following completion of the project.

it is noted that the southern overflow system in Casuarina was designed coincident with the
Central Park, and only operates during storm events with Average Recurrence Intervals in
excess of 5 years. The operation of this system has caused no concerns with the use,
management or maintenance of the park faciiities, and there is no doubt that Central Park
is a much more aesthetically pleasing feature than the current east-west swale.
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If the swale was retained in its current condition, it would also form a substantial barrier to
movement in the north-south direction. Its removal and replacement with an open space
corridor will provide significantly improved pedestrian and bicycle access from Northern
Precinct residences when the Town Centre becomes operational.

Detailed hydraulic analysis has been undertaken to assess the likely performance of the
replacement pipe system for the east-west swale. [t has been determined that a pipe
installation equivalent to 4 x 900 mm diameter pipes will be sufficient to carry the required
10 year Average Recurrence Interval (ARI) design runoff from the Town Centre site and the
Nerthern Precinct. The analysis demonstrates that the maximum depth of ponding which
will ocour at the culvert inlet at the northern end of the frontal swale will be less than 900
mm for this event, i.e. equivalent to the diameter of the pipe. For larger events, the frontal
swale will act as a storage basin attenuating the peak rate of discharge to be taken by the
pipe system. The maximum depth of inundation at the intake point will be about 1.5 m for
the 100 year ARI event.

It is noted that these depths are consistent with those that would be experienced in the
frontal swale for the South Precinct under similar hydrologic conditions. Provided that the
cycle way/walkway is sited above the peak flood level, which is achievable, the risk to open
space users during this extreme event is considered small, paricularly given that the
maximum velocity of flow in the swale will be of the order of only 0.3 m/s.
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14.

HERITAGE

This site, in common with the entire South Kingscliff coastal strip, has been subject to very
significant land surface disturbance in the past. A study of historical aerial photography
and other site history information has determined that extensive sand mining took place
over the subject site between 1956 and 1975, with the result that no pre-existing surface
information now remains.

During the construction of the SALT site approximately 2 km to the north of the proposed
Town Centre development, the Tweed Byron Local Aboriginal Land Council was consulted
in respect of the archaeological values of the area. The following comment was made by
the Land Council:

Sandmining has disturbed/destroyed Aboriginal cultural heritage since the
1940s. Due to the disturbance and years of sand mining of this property we
were unable to determine whether there were any Aboriginal artefacts on
this area, therefore the Tweed Byron Local Abariginal Land Council has no
objection to development of this property.

It is expected that a similar finding would apply to this area. Further, it is noted that
archaeological investigations completed as part of the Stage 1 Consent Approval of the
Casuarina development did not disclose the presence of any sites or artefacts of relevance
to either indigenous or European settlement heritage considerations. In addition, no such
sites or artefacts have been identified during the development of either Casuarina or SALT.

It is therefore considered that it is extremely unlikely that any remnants of either Aboriginal
or European cultural value exist on the site. Nevertheless, a relevant component will be
incorporated in the construction Environmental Management Plan (Appendix B) to ensure
that if any artefacts are uncovered during excavation and construction these will be brought
to the attention of the Sites Officer of the Tweed Byron Local Land Council for investigation.
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15. CONSULTATION

The Casuarina consulting team has met frequently and regularly with Government
Departments, Tweed Shire Councii and other regulatory agencies in the period since
the Stage 1 Consent Approval was issued by the Land and Environment Court in 1999.
Following that decision, a number of meetings were held with Tweed Shire Council
planning and engineering staff pricr to the lodgement of further Development
Applications for each stage of the project.

The Development Application for Stage 2 of the development (Southern Precinct) was
lodged with Council in early 2000. Fcllowing that lodgement, the consulting team
entered into long discussions and negotiations with Council in respect of the form and
detail of the development. Issues which were discussed and agreed at that time
included:

. Approvail by Council of the water quality management regime proposed for the
site, primarily involving the use of Gross Pollutant Traps to handie stormwater
runoff from parking and other hardstand areas, and infiltration basins located in
the frontal open space swales on the eastern boundary of the site. Relevant
parameters for the management of stormwater runoff, such as catchment areas,
acceptable infiltration rates and on-site infiltration capacity, were discussed and
agreed.

. Approval of the hydraulic {flooding) regime proposed for the site, whereby flow
on the eastern part of the site was directed towards the frontal swales, and then
carried along the swale before being discharged westwards eventually to
Cudgen Creek. The overall drainage solution for the site was discussed in
detail and agreed.

) Approval by Council of the form and type of cycleway to the provided in the
frontal swale system.

- Approval by Council of the road hierarchy to be adopted throughout Casuarina.

- Approval by Council of the plan to provide sewerage and water supply services
to all future stages of Casuarina.

These meetings were an invaluable part of the process, enabling the underlying
principles of the development to be established and agreed at the very start of the
development process. Subsequent meetings were held with Council in relation to each
later stage of the development, but were significantly reduced in scope because of the
general agreements reached. All engineering infrastructure provision issues were
agreed as part of the Stage 2 approval, producing a streamlined outcome for later
applications.

Meetings were also held at this time with officers of the then Department of Land and
Water Conservation (DLWC) and its successors, the Department of Infrastructure,
Planning and Natural Resources (DIPNR) and the Department of Planning {DoP).
Discussions at that time centred on two principal areas - firstly, the impact of
development on Lot 500, and secondly, DIPNR’s concurrence role in the 7f erosion
protection zcne which runs along the entire frontage of the Casuarina site. These
meetings were also successful and the outcomes have been used to guide
development outcomes on the site since that time.
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The Department alsc had a substantial role to play in respect of the approval and
implementation of the Dune Management Plan, which sought to rehabilitate areas on
the dunal system east of Casuarina so as to maintain adequate protection against both
wind and water erosion. The Department of Lands was also involved in this process.

Discussions with the National Parks and Wildlife Service (NPWS) and the
Environmental Protection Authority (EPA) had also been held prior to the issuing of the
Stage 1 approval, relating specifically to the potential clearing of vegetation on the site
and the impacts on the common blessom bat. Subsequent discussions were held with
those authorities, and their successor, the Department of Environment and Climate
Change, in relation to management and approval of environmental issues relating to
the site, including dust management during constructicon.

Agreement was reached with NPWS (Mr Gary Davey) in or about 2003 that resulted in
their agreement that lands known as the Town Centre (the subject land) and the North
West Precinct could then be cleared of vegetation. This agreement was based upon
the earlier provision of compensatory planting and the payment of the sum of
$200,000.00 towards the revegetation of other areas nearby. Discussions were also
held with the Department of Fisheries in respect of potential water quality impacts
resulting from discharge of stormwater to Cudgen Creek.

Discussions were also held with the Rural Fire Services Authority in Sydney originally
with Mr Graeme Douglas and then others. Agreements were reached in terms of the
widths of asset protection zone in respect of all lands adjoining the coastal walkway /
cycleway and approvals have since issued in line with agreements reached. Further
meetings were held with Tweed Shire Council (administrators and officers) on the 22™
January 2008 and on 1% April 2008 at which the nature and extent of the subject
application was presented and discussed.

In all cases, agreement was reached in relation to proposed actions, and the
devetopment of Casuarina has proceeded in accordance with these agreements since
that time.

It is considered that substantial and on-going consultation has taken place with Tweed
Shire Council and relevant Government Departments and Agencies since the
Casuarina development project commenced.
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16.

DIRECTOR GENERAL’S ENVIRONMENTAL ASSESSMENT
REQUIREMENTS

By letter dated 17 January 2007, the Department of Planning provided DGRs for the
environmental assessment of the project for a Concept Plan. In terms of the matters
considered in this engineering report, the following requirements are applicable:

Water Cycle Management and Watercourses

Address potential impacts on the water quality of both surface and groundwater.
Address and outline measures for Integrated Water Cycle Management (including
stormwater) based on Water Sensitive Urban Design Principles, inciuding impacts
on the surrounding environment.

5.0 Hazard Management and Mitigation

5.1 Address the requirements of Planning for Bushfire Protection 2001 (or relevant
policy).

5.2 Identify any contamination on site (particularly the presence of radioactive sands)
and, if necessary, appropriate mitigation measures in accordance with the
provisions of SEPP 55 — Remediation of Land.

5.3 Identify the presence and extent of acid sulfate soils on the site and, if necessary,
appropriate mitigation measures.

6.0 Infrastructure
6.1 Address existing capacity an uirements of the development for sewerage, water,
electricity, telecommunicatiz@isposm and gas in consultation with relevant
agencies
CVISION
7.0 Flora and Fauna TECHNOLOGIES

7.1 OQutline measures for the conservation of flora and fauna and their habitats within the
meaning of the Threatened Species Conservation Act 1995, in particular, the
Common Bicssom Bat habitat identified within and adjacent to the site.

7.2 Consider impacts of clearing on native vegetation.

8.0 Heritage

8.1 lIdentify whether the site has any significance to Aboriginal cultural heritage and
identify appropriate measures to preserve any significance (refer to draft Guidelines
for Aboriginal Cultural Heritage Impact Assessment and Communify Consultation
and Interim Community Consultation Requirements for Applicants).

8.2 Identify any other items of European heritage significance and provide measures for
conservation of such items.

Each of the required items has been addressed in detail in the preceding sections.
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17. CONCLUSIONS

The following issues have been considered in defail i respect of the proposed
development of this site:

Earthworks and clearing
Ecological issues

Roads and access

Bushfire

Infrastructure

Stormwater drainage

Erosion and sediment control
Drainage

Water quality

Acid sulfate soils

Water Cycle Management
Contamination

Heritage

Consultation

L Climate Change

. Compliance with previous development approvals

e ‘v o @ o &

it has been determined that adequate design and construction management will ensure
that any impacts on the existing environment can be satisfactorily ameliorated.

The development will comply with;

. Tweed shire Council's development control plans, regulations and standards.

. Public Works Department design guldelines for sewer.

. Department of Housing guidelines for soil and water management.

é Environmental Protection Authority draft guidelines for managing urban stormwater.

The site will be developed to complement surrounding and adjacent developments.

It can be concluded that there are no reasons why the development application should not
be approved.
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APPENDIX A

SEWERAGE AND WATER SUPPLY PLANNING
INFORMATION
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The General Manager By Facsimile: 02 6670 2483

Tweed Shire Council

PO Box 816

MURWILLUMBAH NSW 2484

Attention: Mr Michael Rayner

Dear Sir

CASUARINA DEVELOPMENT PRECINCT
REGIONAL SEWERAGE UPGRADE PLANNING

1 refer to our discussions earlier this year in relation to the nupgrading of the
sewerage system from the Casuarina precirict to the Chinderah Treatment Plant.
We have now completed a detailed analysis of the current system, and determined
an appropriate staged upgrade path for this system.- We believe that this upgrade
path represents the most ecocnomic way to proceed with the augmentation of the
systern to accommodate planned future development.

In this regard, the following development areas have been considered in this
analysis:

'y Casuarina Beach
) Kings Forest™

. SALT

. Seaside City

. Lot 490

You should note that, with the exception of Lot 490 which remains under Council
guardianship, we now provide relevant consulting services to all of the existing
and planned developments listed above. We have permission from each of the
developers to negotiate a successful outcome for the sewerage upgrade
requirements. This provides a major benefit to Council, in that it need deal only
with Cardno MBK in resolving the entire precinct sewerage matter.

In determining the upgrades required, we have reviewed the Kingscliff Sewerage
Strategy Study - An Analysis of the Sewerage Catchment of the Kingscliff
Sewage Treatment Plant, prepared by Council in February 2002. T have adopted
the pump station and rising main nomenclature adopted in that report, so that
comparisons between that document and our current report can be easily made.
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I note that the Council report envisages a number of parallel rising mains to service the various
developments, with separate infrastructure supplied by each developer between its site and the
treatment plant. While this concept provides a clean solution, in that there is no conflict in relation
to the use or cost of shared mains, it is inefficient overall, and would lead to significantly higher
operating costs for Council when it accepts the individual systems.

Given our position as consultant for all relcvant developers, we are confident that a more cost-
effective solution can be derived to suit all parties. This may involve developer construction of
some infrastructure, with recovery of costs from headworks offsets.

1. Tweed Shire Council Pipeline and Pump Station Nomenclature:

The following descriptors for various pump stations in the existing or proposed sewerage system are
used by Council in the Kingscliff Sewerage report;

Table 1
Casuarina Precinct Pump Stations

Name Description Catchment Area ]

PS4025 Casuarina sub-regional pump station, previously | Casuarina
designated as PS2 in Casuarina planning

PS4023 Kings Forest regional pump station Kings Forest
PS4030 SALT sub-regional pump station | SALT and Seaside City !
PS4032 South Kingscliff Gateway pump station Lot 490 |
PS4008 Cudgen pump station on Chinderah Road Cudgen B

Rising mains from each pump station to the treatment plant are described by the same number as
the pump station, as follows:

. SRM4025 Rising main from Casuarina (PS4025)

. SRM4023 Rising main from Kings Forest (PS4023)
. SRM4030 Rising main from SALT (PS4030)

] SRM4032 Rising main from Lot 490 (PS4032)

. SRM4008 Rising main from Cudgen (PS4008)

As noted above, the thrust of the Council report is that each pump station will deliver to the

treatment plant via its own rising main. We believe that it will be significantly more efficient to
adopt a staged development program, as per the following analysis.
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2 Existing Conditions

The current sewerage system consists of the 225 mm diameter main installed by Casuarina, which
runs from P84025 along Old Bogangar Road and Chinderah Road to PS4008. Flow at that point is
diverted into Council’s existing-150 mm diameter main which runs from PS4008 to the treatment
plant. A standpipe has been installed at the high point near the intersection of Old Bogangar Road
and Cudgen Road to reduce the flow rate in the pipe system under normal flow conditions, and
prevent motor overload. Under wet weather conditions, the system is pressurised over its entire
length, and operates as a rising main.

The overall capacity of the present system is governed by the 150 mm diameter main downstream
of P84008. While the system is sufficient to handie the approved sections of Casuarina (totalling
394 ET), any increases will require augmentation or replacement of the final section of pipeline.

3. Ultimate Conditions

Based on information supplied by each of our clients, as well as agreements reached with Council,
the ultimate populations of each development have been determined to be as follows. It is noted
that these values are in some instances different from those used by Council in the Kingscliff study.
However, they are based on the most up-to-date information from each developer, and are therefore
considered to be more reliable.

Table 2
Ultimate Populations for Each Development Site
Development Ultimate Population —[

(ET)

Casuarina = 1,540
SALT 908
Seaside City 330

Lot 490 ] 400

Kings Forest i 4,000

Pipe lengths for the ultimate system, on the assumption that the treatment plant is in its current
position, are given in the following not-to-scale sketch. It is also assumed in this analysis that the
South Kingscliff Gateway puinp station (PS4032) will not be required, and that the SALT pump
station (P$4030) will handle flows from Lot 490 as well as from SALT and Seaside City.

IV083-0NWPERECINCT SEWERAGE UPGRAGES 0C
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NGS
RMI KINGS FOREST
PS4025 —-

RM2 CUDGEN PS4008

TREATMENT
PLANT

RM3

1297 m

SALT PS4030

It is apparent that the rising main descriptions used by Council can not be applied in this case, and
the simple epithets RM1 to RM6 have been used in the analysis as shown on the sketch. It is noted
that existing mains RM1, RM2 and RMS5 constitute the 225 mm diameter main installed for
Casuarina.

Based on the ET values listed above in Table 2, the following flow rates have been calculated for
each pump station, based on the requirements of Council’s DCP16 and the PWD Sewage Design
Manual. It has been further assumed in this analysis that the flow from the Cudgen pump station
P84008 will be accommodated via a separate rising main, in accordance with the Kingscliff study.
In the first instance, this will be achieved simply by maintaining the existing 150 mm diameter
rising main which connects PS4008 to the treatment plant. Flow from Casuarina will therefore no
longer utilise this line when upgrading occurs.

Table 3
Pump Station Ultimate Flows
I Pump Station Ultimate | ADWF r | PDWF SF PWWF
Population (L/s) - (L/s) (L/s) (L/s)
ET) | .
Casuarina 4025 1,540 | 13.6 2.2 29.4 89.3 118.7
Kings Forest 4023 4,000 | 352 1.9 68.3 232.0 300.3
SALT 4030 1,638 | 144 2.2 31.1 85.0 126.1

) \7082-01'WPPRECINCT SEWERAGE LI®GRADES DOC
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Design flow rates for each rising main can therefore be calculated as follows:

Table 4
Rising Main Ultimate Flows
Rising Main From - Peak Flow Rate

(L/s)

' RM1 PS4025 to PS4023 118.7
RM?2 PS54023 to Standpipe . 419.1

RM3 PS4030 to High Point 126.1

RM4 | High Point to Standpipe 126.1

| RMS3 | Standpipe to PS4008 . 545.1
| RM6 | PS4008 to Treatment Plant 545.1

The following ultimate main sizes have therefore been optimally determined, based on maintaining
the use of the existing 225 mm diameter Casuarina main, and adopting a staging strategy which will
be explained in the next section.

Table 5
Rising Main Ultimate Pipe Sizes
Rising Main | Peak Flow Rate Ultimate Pipe |
(L/s) Sizing

RM1 118.7 2/225 mm diameter
RM2 382.4 2/225 mm diameter
+ 375 mm diameter
RM3 126.1 2/225 mm diameter

Rivi4 126.1 300 mm diameter
RM5 308.5 2/225 mm diameter
. + 375 mm diameter
RM6 508.5 2/375 mm diameter

FA7083-0IWOAPRECINGT SEWERAGE UPGRADES.CQC,
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4. Staging

Staging of the proposed sewerage system is a complex matter, because of the different timings
involved with each separate development. In several instances, ie for Kings Forest, Seaside City
and Lot 490, relevant development approvals may be several years away, and it is clearly
impossible to predict with any accuracy when and how the different developments will come on
line. The key to any overall planning strategy will therefore be to build flexibility into the
implementation of the system, particularly by considering staging using multiple paraliel mains,

At present, there ar¢ current or pending development approvals for two of the sites listed above.
SALT received planning approval from Council in April 2003. Stage 1 of the project is currently
under design, and will yield 300 residential lots and 493 resort apartments, which will in tum
produce 596 ET.

Casuarina lodged a Development Application for the North-west precinct in early 2003, which is
currently under review by DIPNR. A further Development Application for part of the site between
the southern and central precincts was also lodged in this time period. Both Casuarina sites together
will generate about 256 ET, which, together with the existing 394 ET in Casuarina, will produce a
total demand of 630 ET.

Comnsequently, the expected total sewerage loadings for Casuarina and SALT by the end of 2004
will be:

. Casuarina 650 ET
. SALT 596 ET

The corresponding PWWE values are 51.6 and 47.5 L/s respectively. On the basis of current
information, it is not expected that any development approvals will be in place for the remaining
developments sites within this same time frame.

Under this scenario, the only upgrade required to the existing Casuarina pipeline is to exclude
PS4008 and the existing 150 mm diameter RM6 from the Casuarina system, and install a
replacement 375 mm diameter main from PS4008 to the treatment plant.

Under normal conditions, this main will flow under gravity conditions, only pressurising and
flowirig as a rising main when significant wet weather flows occur. It is very unlikely that there
will be any septicity issues associated with this change.

A similar scenario will operate in RM4, with a switch between gravity and pressure flow occurring

as the flow rate increases during wet weather. The mains sizing required to meet 2004 conditions
will therefore be as shown in the table on the next page.
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Table 6
Rising Main Current Stage P'ipe Sizing
Rising Main Peusk Flow Rate | Staged Pipe Sizing
ws)
| RMI | 516 | 1/225 mm diameter
RM2 51.6 1/225 mm diameter
RM3 47.5 1/225 mm diameter
| RM4 ] 47.5 300 mm diameter
RM35 99.1 1/225 mm diameter
| RM6 991 1/375 mm diameter

This presents a simple, and very cost-effective solution. It enables both Casuarina and SALT to
satisfy sewerage demands for their current respective development applications, while ensuring an
upgrade path which is entirely consistent with ultimate development planning for the Casuarina
precinct. Under this scenario, the duty points for PS4025 and PS4030 would be approximately as
follows under full pressurised conditions:

4 Casuarina  PS4025 516 L/s@64.0m
. SALT PS4030 475L/s @363 m

Specific upgrade requirements beyond the current stages of development are impossible to
determine, since they are highly dependent upen the timing and quantum of development approvals
granted for Kings Forest, Seaside City and Lot 490. However, the proposed ultimate System
enables a high degree of flexibility to be built into the final solution.

For example, one possible, although very unlikely, scenario, is that Casuarina and SALT could
reach full development before any other develepment comes on line. Under these conditions, the
peak flow rates from each area would be 118.7 and 126.1 L/s respectively. These flows could be
adequately carried by the following solution:

Table 7
Rising Main Interim Stage Pipe Sizing
Rising Main Peak Flow Rate Staged Pipe Sizing
. (L/s)

RM1 | 118.7 2/225 mm diameter

i RM2 118.7 2/225 mm diameter
! RM3 ~126.1 | 2/225 mm diameter |
RM4 126.1 300 mm diameter |
RM5 2448 1/225 mm diameter |
{» | *375mm diameter |

RMS6 24438 | 1/375 mm diameter

JAT085-0IVWPPRECINCT SEWERAGE UPGRADES DOC
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The requisite duty points would be:

» Casuarina PS4025 1187L/s@82.0m
. SALT PS4030 1261 L/s @ 55.0 m

A major benefit of this upgrade system is that mains RM5 and RM6 will operate as gravity mains
for normal flow conditions for all cases. It should be noted that there is also one substantial
difference between the proposed solution, and that derived by Council in the Kingscliff Sewerage
Study. The proposed soluticn requires multiple parallel pipelines operating in unison as a single
system. By contrast, Council’s solution requires operation of multiple individual systems.

It can also be noted that the provision of 1/375 mm diameter main in the place of the current 150
mm diameter RM6 provides a very significant amount of upgrade capacity. Since this system will
normally operate as a gravity main, there are no detrimental impacts which would be associated
with the normal provision of an oversized rising main. When pressurised {low does occur, the
significant amount of wet weather dilution at this time will prevent any problems.

6. Current Upgrade Requirements

In order to facilitate the current SALT and Casuarina development approvals/applications, it will be
required that RMS6, running from PS4008 to the treatment plant, be augmented by a 375 mm
diameter pipeline. Obviously, there is also the requirement to construct the first stage of RM3
(1/225 mm diameter line), and RM4 (1/300 mm diamester line), so as to connect SALT to the
existing Casuarina main at the intersection of Old Bogangar and Cudgen Roads.

7. Section 64 Infrastructure Contributions

It is our view that all of the works outlined in the ultimate sclution above constitute infrastructure
which should rightly be offset against the relevant components of the Section 64 plan. The multiple
pipeline approach addresses concerns which have previously been raised in respect of potential
septicity, and is therefore an appropriate design method for the ultimate case scenario.

In addition, this approach allows the retention and continued use of the existing 225 min diameter
Casuarina main in a cost-effective way. It is noted that construction of this pipeline, and associated
P§4025, did not attract any headworks rebates or credits. Utilisation of this system therefore
provides a cost benefit to the community and Council, in comparison to what would be required if it
was abandoned, and all works were undertaken in accordance with, and attracted headworks credits
from, the Section 64 plan.

It is therefore proposcd that the following construction responsibility and funding scheme be
adopted f(or the current upgrade requirements:

v SALT will construct the ultimate 2/225 mm and 1/300 mm diameter mains to extend from
the SALT site to Otd Bogangar Roads, including the underbore beneath Cudgen Creek. All
pipeline costs will be offset against the relevant Section 64 contributions for sewage
transport infrastructure. Only 1/225 mm diameter main will be operational for the first stage
of the development, with the second to be sealed until required.

SATIS3-QINWPPRECINCT SEWERAGE UPCRADES DOC
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» SALT will construct PS4030, sized to accommodate the design flows from SALT, Seaside

City and Lot 4590. The cost of the structure, and associated electrical contrels, will be offset
against the relevant Section 64 contributions for sewage transport infrastructure.

. SALT will install a pump set in PS4030 to meet planned stage 1 requirements. The cost of
this pump set will not be a headworks credit unless it can be demonstrated that it will form
part of the ultimate sewerage solution.

L2 A makeup water system, involving extraction of groundwater, will be required during the
initial stages of develocpment, sc as to supplement actual sewage flows. The cost of these
works will not be a hcadworks credit.

3 It is not expected that any oxygen injection system will be required to facilitate the SALT
development. However, if it is determined that such a system is required, it will be provided
by the developer and there will be no offset against headworks.

8. Conclusions

The ultimate sewerage scheme outlined in Section 3 and Table 5 above represents an optimal
approach to the delivery of services to the existing and proposed developments at Casuarina, SALT,
Seaside City, Lot 490 and Kings Forest.

The proposed scheme allows for flexible augmentation of the existing system, so as fo
accommodate different timing and development planning for the sites mentioned. In addition, it
addresses the requirements in relation to potential septicity by providing smaller lines for the initial
stages of each development.

TECHNOLOGIES . . ) . . i
I trust that the information which has been provided is clear. If required, we can provide an Excel

spreadsheet which sets out the calculations supporting the flow rate, pump head and pipeline sizing
analyses presented above. After you and your technical staff have had an opportunity to review the
data provided, I believe that it would be helpful if we could have a workshop in Council’s offices to
refine the overall solution.

TNI0RI-GIWP PRECINGT SEWLRAGE UPGRADES BOC.
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If we can provide any further assistance in this matter, please do not hesitate to contact the
undersigned.

Yours faithfully

JO%

Dr Trevor Johnson
Director
Jor Cardno MBK

ee Steve Coote GCO
Robbie Marshall GCO
Steve Macrae 5593 1233
Steve Pink 3221 7202
Trank Wilson 3849 2960
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Council Ra: DWG5b1444

' Your Ref Ne:

For Enguirlas

Plsass Contect; IS Alexandra Abedrabbao

Telephons firect (02} 6870 2484 18132

03 February 2004

Gardna MBK

Commergial Cantre

1sle of Capri

GOLD COAST QLD 4217

Dear Sir

Regional Sewerage Upgrade Planning for the Casuarina, Kings Foresi, $alt, Seasuie
Clty and tat490-Duvelopmients and Assoclated Section 64 Cantributions’ i

1 refer to your letter dated 18 Septembar 2003 and advise that the propeosed upgrade strategy
as detailed is acceptable in principla. Bafore Councll can adopt the proposed strategy a
detailed conceptual design should be preparad. This conceptual design should provide
detailed analysis of the currant system, intarim system and uitimate system including:

o Pump sizing, taking into consideration pump perfarmance at 8PS 4025 and SPS 4030
and future Kings Forest pumping station when pumplng in paralle| during wet weather;

o All necessary upgrades to the current infrastructure system to accommodate ultimate
eystem requirements (i.e. glectrical cabllng, pump and well size, roof slab openings
ste),

o Locatioh and details of the valve chamber at the poirt of cannection of the Salt main to
the Casuarina main. [Please note that the chamber will need to be constructed in the
currant stage in lts uliimate configuration fo allow for future staged connections).

| would like to bring ta your atiention the fellowing inaccuracies in your Repoert. Reference to
the current duty point at SPS 4030 SALT as 47.5sec @ 36.3m rather than the approved duty
of 70l/sec @ 49m head. Because SPS 4030 is currently under construction tha review of the
SPS 4030 design in light of the proposed system will need to be condycted as soon as
possible. The review should includa modeiling of SPS 4030 and SPS 4025 and future Kings
Forest pumping station performance in parallel operation for current, intertim and ultimate
stages. It should be clarified at what stage generator instaliation wouid be required. Also, it
should be noted that SPS 4025 at Casuarina has an BXlSﬂng dity paint of approximataty
71lisec @ 60m head nat 51.6//sec @ 64m as stated in your Report.

Council disagress with Cardno MBK's view that all works outlined In the ultimate solutien of
the Report constitute infrastructure which should bs offset against the conveyancing
compansnt of the Section 64 Contribution Plan.

2

CIVIC AND CULTURAL CENTRE, MURWILLUMBAH  PLEASE ADDRESS ALL COMMUNICATIONS TO THE GEHERAL MANAGER
. -, P.O.80X 816, MURWILLUMBAH, N.SA, 2484 ]
YALLEY 0P EONTRASTS .. TELEPHONE: (02) 6570 2400 FX; {02) 8570 2429 wew.lweed ASw.0v2L
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Casuaring Development Precinct Ragional Sewarage Upgrade Planning and Sectian 64 Conln‘bu&ung L :Page 27

UPGRADE TO INTERIM SYSTEM

0 Salt to construct the ultimaie 2 x 225mm and 300mm diameter mains from the Salt
deveiopment to Oid Bogangar Road, including Cutgen Creek crogsing-and valve pit at
the point of cornection to 226mm diameter Casuarina main, Council will pay the
marganal difference in the canstruction cost of the ‘above :nfrastructure required to
seryice areas other than the Salt devalopment

o Saitfo construct the sewsarage pumping station 4030 at Salt in lts ultimate canfiguration
ingluding electrical works requirad for ultimate devaloprnant and. future gengrator
connection.

2 Council to pay the marginal diffsrance in the constructfun cost of the sewerage pumping
stafion requrred to service Seaside Clty and Lot 480.

a Seaside City to pay for the third pump which will be required to upgrade the pumping
-stafion mechanlcal capac:ty to ultimate requirements and install a generater af the
time of connection to the Sall sewerage system.

e T (e Wil miEkt the cost 8 1hE Bxtension from tha exsiing 225mm diametar Ti§ing

main downstream of the Cudgen pumping station to the sewage treatment plant and
Chinderah. This main will be extended as a 376mm diaméter pipe. Council is
currently undsrtakmg dssign of this rising main. Commissioning of the rising matn is:
expacted sometime in October.

UPGRADE TO GLT!MATE SYSTEM

a Gouncil will mest the cost of all ultimate upgrade requirements from the regional
sgwerage.pumping station at Kings Forest to the existing sewerage treatment plant as
required to meat the development demand. Council will also meet the cost of
relacation of the rising malns to the new sewerage treatment plant site when
completed.

The estimaled cost of Council's share of the proposed works is $7.28M. The conveyancing
compohent of the head works charges from the prapesed development (development yisld as
ostimated in the above mentioned report) 7.28M.

A full Section 84 Contribution is required. This arrangement is consistent with previous
advice given 1o all developars and is consistent with Salt development consent conditions.

| trust this advice clarifies Council's position on this matier.

" Yours faithfully

Moy —

Mike Rayner
Director
ENGINEERING SERVICES.
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Contact  Dr Trevor Johnson

3 March 2004

The Generai Manager
Tweed Shire Council
PO Box 816
MURWILLUMBAH

NSW 2484

Attention: Ms Alexandra Abedrabbo

Dear Alex

I refer to our recent meeting at your offices in relation to this matter, and your
relevant letter to our Gold Coast office of 3™ February 2004. [ have reviewed the
design information which was previously sent to you (my letter dated 18%
September 2003) and have derived the same upgrading sizes that you

Yy SALT DEVELOPMENT
" EXTERNAL SEWER WORKS IN CHINDERAH ROAD

recommended at the meeting,

Using the same mains descriptions has in my letter of 18" September, the ultimate
configuration will therefore consist of the following, which I understand is

identical to Council’s requirements.

By Facsimile: 02 6672 7513

» Cardnc
— MBK

Engineering the Future

Cardno MBK (Qld) Pty Ltd
ABN 57 051 074 592

A member of the Cardno
group of cmpanies

5 Gardner Close Millon Q 4064
PO Box 358 Toowong
Queensland 4065 Auslralia
Talephone: 07 3369 9822
Facsimi.e: 07 3369 9722
intercetional: +61 7 1369 3822
Email: cardno@cardne.com.au
Web: www.cardno,com.ay

Cardno MBK Offices:

Brisbane 07 3369 2822

Sydnzy 02 9456 7790

* Gold Coast 07 5539 9333

Sunshine Coast 07 5443 2555

* Townsville 7 4772 1166

* Hervey Bay 07 4124 5455

* Central Coast 02 4323 2558
Port Moresby + 675 325 2322
Phiippines~ 632 535 5343
Indonesia + 62 21 831 0361
S Lanka + 94 94153
Portland, USA +1 BB 554 5022

-

Cardna Willlng Officas;

Table 5 * Sydney 02 9496 7799
i : P ; . Darwin 08 8381 3613
Rising Main Ultimate Pipe Sizes Fart Moresby » 675 325 4608
{ J[ Rising Main | Description Ultimate Pipe Sizing | Cardno BLH Office:
L RM1 | Casuarina to Kings Forest 2/225 mm diameter Castio Hil. Sycney 02 9894 6577
‘F_ RMZ. Kings Forest to Cudgen Hill 2/375 mm dfamctcr Cardno CCS Office:
RM3 SALT to Cudgen Road 2/225 mm diameter ' Cairns 07 2033 2895
RM4 Cudgen Road to Cudgen Hill 300 mm diameter |
RMS5 [ Cudgen Hill to PS 4008 2/375 mm diameter
| RM6 l PS 4008 to Treatment Plant 2/375 mm diameter

[ also note your requirements that the system from Kings Forest be designed to
operate stand-alone. The design for this system will include cross-connections
between the parzliel 375 mm diameter mains, so that operational flexibility 1s
maintained as much as possible.
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In regard to the requirements for the SALT development, the 2/225 mm and 300 mm diameter
mains between the new SALT regional pump station and the intersection of Cudgen Road and Qld
Bogangar Road have aiready been approved and are under construction. The remaining item in the
sewerage system for SALT is therefore the construction of a single 375 mm diameter main (RMS5
and RM6) between this intersection and the treatment plant.

On the basis of the agreement with Mike Rayner, I note that general sewage transfer charges will
not be payable, since all relevant works will be undertaken by the applicant. [ further note that
Council intends to relocate the treatment plant to the southem side of Chinderah Road at some time
in the future. I understand that the implication of this will be that section 64 contributions will be
payable by the develepers to fund the additional connection costs at that time.

My calculations show that the 375 mm diameter main will also provide sufficient additional
capacity to cater for the latest development applications for Casuarina (Lot 54 and North West
Precinct) which have been lodged with DIPNR for approval. We will be separately negotating
with Casuarina in regard to the financial implications of this, and Council will be informed when

we have reached agreement,

Design, approval and construction of the 375 mm diameter main from the Cudgen Road intersection
are now important 1ssues for the SALT project. We intend to commence design of this pipeline
within the next couple of days, since detailed survey is now available. I assume, on the basis of our
previous discussions, that the information presented above accords with your understanding of the
agreed process. Members of my design team will contact you in the next few days to confirm this,
and to also discuss specific design requirements that you might have.

[ trust that this information is clear. If any clarification is required, please do not hesitate to contact
me.

Yours sincerely

\ \/j

Dr Trevor Johnson

Director
Jor Cardno MBK

ceé: Robbie Marshall GCO

IAT0B3-TRWPSEWERAGE DESIGH DOC
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CASUARINA TOWN CENTRE, CASIARINA BEACH Q Cardno

WATER SUPPLY REPORT

1.0 INTRODUCTION
Cardno were commissioned to undertake a hydraulic assessment to determine the adequacy of
the water supply infrastructure proposed for the Casuarina Town Centre Development located
on Casuarina Way, Casuarina Beach. The town centre consists of approximately 56 allotments
ranging in size from 450m® up to 2.1ha. The intended uses of the lots include standard
residential, medium density, retail and commercial.
The development is located within the existing Casuarina Beach development and covers
approximately 19ha.
‘A water analysis of the site will be required te confirm the proposed system adequately meets
the council’s water supply requirements for such a development. The area is currently serviced
by Tweed Shire Council’'s water reticulation system. This stage of the development will provide
a link between the existing Central Precinct and Northern Precinct of the Casuarina Beach
Development along Casuarina Way.
The preliminary network layout consists of a main running through the centre of the site aleng
Casuarina Way, joining into the existing networks to the north and south of the development.
The northern section of the main is 250mm in diameter, between the proposed shopping centre
(lot 1) and the existing 450mm diameter main to the north of the site. This reduces to a 150mm
main through the scuthern portion of the site. The existing connection point at the northern end
of the site is a 1560mm diameter stub from the existing 460mm diameter trunk main. It is
proposed to connect the 250mm main to the existing 150mm dia stub. 100mm and 150mm
diameter reticulation lines will run off the main in Casuarina Way to service the remaining
portion of the development,
2.0 DESIGN CRITERIA
The design criteria adopted for TSC's Development Design Specification D11, Water Supply
(June 2004).
Unit Consumption — Peak Instantanecus Demands
«  Upto 1000 Tenements PID =0.15L/s/ET
s« QOver 1000 Tenrements PID =010 L/s/ET
Fire Fighting
Fire Flow (Residential Buildings) =11Ll/s
Fire Flow {Commercial Buildings} =22U/s
Minimum allowable residual pressure during fire flow and PID =12m
Residential Pressures
* Minimum allowable pressure =22m
= Maximum allowable pressure =80m
Hazen-Williams Coefficient
The following Hazen Williams Roughness Coefficients were adopted for this study assuming all
pipes were made of DICL.
Nominal Diameter Roughness Coefficient
(mm) o (C)
. 100-150 100
. >150-250 o 110 .
>250 <450 - 120
Kings Beach (No.3) Pty Ltd Version 1 Page 1-
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CASUARINA TOWN CENTRE, CASIARINA BEAGH ( i Cardno

WATER SUPPLY REPORT

Existing pressure conditions (Obtained from Council}

The following water reticulation hydraulic grade lines (HGL's) were obtained from Council for the
points to the north and south of the proposed development. The HGL's allow for future
development and a 3DMD scenario, so allow for the worst expected case within the network.
The HGL to the north and south of the site are 58.3m and 61.5m AHD respectively.

3.0 DEVELOPMENT POPULATION AND FLOW

The population and flow projections for the water supply investigation were developed from
the total number of proposed allotments in the development, as well as an allowance for the
park areas shown in the lot layout.

The total number of equivalent tenements is 843 ET giving a potential equivalent population
of 5661 EP. Appendix A shows the number of tenements serviced by each node, along
with the estimated population and expected demand. A peak instantaneous demand of
0.1L/s/ET was adopted for the analysis as the Casuarina Beach development exceeds 1000
ET’s.

4.0 WATER NETWORK ANALYSIS

A H20ONET water netwerk modelling analysis has been carried out for the proposed internal
reticulation of the development. Using the initial Hydrautic Grade Lines (HGL’s) of 61.5m
AHD for the southern connecticn and 58.3m AHD for the northern connection, the residual
pressures at all lots under normal use were above the 20 metres required. The water
reticulation analysis results for the pressures at each junction are shown in Appendix B.
Node J74 returned the lowest expected pressure with 45.49m of head. This node represents
the largest of the medium density areas and is also the greatest distance from the main
water reticulation running through the site.

The fire flow analysis was carried out to determine whether the propcsed system could
provide the required 11L/s and 22 L/s flow volumes to the residential and commercial areas
respectively and throughout the reticulation system. The model was re-run after applying a
fire flow to nodes at the extremities of the network and at all expected commercial locations.
The minimum residual pressure was 45.49 metres of pressure head at node J74. As
mentioned previously, node J74 represents one of the medium density areas located on the
higher, eastern portions of the site. With the addition of fire flow (22L/s} to the existing flows,
it was found that the head losses observed when using a smaller 100mm diameter pipeline
were minimal and the proposed reticulation system can adequately service the Iot.

The full results from the analyses are provided in Appendix B, with the water reticulation
layout and node numbering system included in Sketch No. 31 in Appendix C.

5.0 CONCLUSION

Based on the anaiysis of the site undertaken with the water reticulation modelling software
H2Cnet, the site can be adequately serviced to the level required by the Tweed Shire
Coungcil by the existing water reticulation network.

Kings Beach (No.3) Pty Ltd Version 1 Page 2
[203CIVILVGC PROJECTSA707904 Town Centre\02\Reports\Water supply report Jun08.doc
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APPENDIX A

LOT INFORMATION AND DEMAND DATA

Kings Beach (No.3) Pty Ltd Version 1 Page 3
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Casuarina Town Centre

Town Centre, Casuarina Beach
Cemand Data

Occupancy

Maximum Hour

Max Day Max Month

3.2 EP
900 L/EP/day
0.0208 L/EP/s
2.25 times average day
0.0469 L/EP/s
0.1000 L/ET/s

Node Approx RL [ No of Units | EP'sper | EP | Demand
(ET's) Dwelling {I/s)
J10 7.75 2.0 3.2 6.4 0.20
J12 8 40.4 3.2 129.28 4.04
J14 8.25 536 3.2 171.52 5.36
J18 7.5
J20 6 11.0 3.2 352 1.10
J22 55 7.0 3.2 22.4 0.70
J24 8.75
J26 8.75 56.0 2.2 123.2 5.60
J28 6.75 28.8 3.2 92.16 2.88
J30 7.2 64.0 3.2 204.8 6.40
J32 7.25 32.8 3.2 104.96 3.28
J34 6.5 37.6 3.2 120.32 3.76
J36 6.5 24.5 4.2 102.9 2.45
J38 7.5
J40 8 163.2 6.2 1011.8| 16.32
J50 7.75
J52 7.9 140.0 8.2 1148 14.00
J54 7.25 36.8 92 338.56 .68
Jez 8 28.8 10.2 29 .88
J64 11.5 —
J66 8 —a) 7
J68 9 48.8 13.2 645ed-{Nochgies
J70 5.25 6.0 14.2 85.2 0.60
J72 475 6.0 15.2 91.2 0.60
J74 8.25 28.0 16.2 453.6 2.80
J76 7.25 28.0 17.2 481.6 2.80

HA7079\0401\H20NET\H20net Water retic spreadsheet 080611 .xIs

7079/04-02
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APPENDIX B

ANALYSIS RESULTS

Kings Beach {No.3) Pty Ltd Version 1 Page 4
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Casuarina Town Centre

APPENDIX B
Town Centre, Casuarina Beach - Water Reticulation Report
Water Reticulation - Junction Report

. Fire-Flow | Residual
ID D?E;nd Ele(vna:;lon Head (m) Pre&.:;)ure Demand | Pressure
(Us) (m)

J10 0.2 7.8 61.19 53.44

J12 4.0 8.0 60.42 52.42

J14 5.4 8.3 60.07 51.82 22 38.23

J18 0.0 7.5 60.51 53.01

J20 1.1 6.0 60.45 54.45

J22 0.7 5.5 60.44 54.94 11 50.69

J24 0.0 6.8 57.99 51.24

J26 5.6 6.8 55.92 48.17

J28 29 6.8 55.30 48.55

J30 6.4 7.2 53.92 46.72

J32 3.3 7.3 53.86 46.61 22 37.26

J34 3.8 6.5 57.74 51.24

J36 2.5 6.5 57.70 51.20 22 50.39

J38 0.0 7.5 57.70 50.20

J40 16.3 8.0 54.78 46.78

J50 0.0 7.8 53.78 46.03 0 46.03

J52 14.0 7.9 53.59 45.69 22 38.77

J54 3.7 7.3 53.75 46.50 22 39.37

J62 2.9 8.0 57.82 49.82 22 49.22

J64 0.0 11.5 58.27 46.77

J66 0.0 8.0 57.71 49.71

J68 4.9 9.0 57.53 48.53 0 48.53

J70 0.6 5.3 57.67 52.42

J72 0.6 4.8 57.67 52.92 11 45.05
[ J74 2.8 8.3 53.74 45.49 22 36.61
[ J76 2.8 7.3 59.16 51.91

Lot Information

HA7079\04\0 T\H20NET\H2Cnet Water retic spreadsheet 080611 .xls
7079/04-02



Casuarina Town Centre

APPENDIX B
Town Centre, Casuarina Beach - Water Reticulation Report

Water Reticulation - Pipe Report

Cardno

[
From Length | Diameter Velocity {-Headloss | HL/1000
1D Node To Node (m) (mm) Roughness|Flow (L/s) (m/s) (m) (mikm)

P1102 J10 J12 50.1 112.9 100.00 9.40 0.94 0.77 153
P1104 J12 J14 65.2 112.9 100.00 536 0.54 0.35 5.4
P1108 J10 J18 27.9 164.6 100.00 32.44 1.52 0.67 24.17
P1110 J18 J20 91.3 112.9 100.00 1.80 0.18 0.07 0.72
P1112 J20 J22 58.0 112.9 100.00 0.70 0.07 0.01 0.12
P1114 J24 J76 64.5 164.6 100.00 -27.84 1.31 1.17 18.21
P1116 J24 J26 34.5 112.9 100.00 19.61 1.96 2.06 59.7
P1118 J26 J28 19.6 112.9 100.00 14.01 1.40 0.63 32.02
P1120 J28 J30 65.8 112.9 100.00 11.13 1.11 1.37 20.91
P1122 430 J32 15.8 112.9 100.00 4.73 0.47 0.07 4.28
P1126 J34 J24 127.4 164.6 10C.00 -8.23 0.39 0.24 1.91
P1128 J34 J36 65.4 164.6 100.00 4.47 0.21 0.04 0.62
P1130 J36 J38 118.8 265.7 110.00 2.02 0.04 0.00 0.01
P1132 J38 J40 102.9 164.6 100.00 35.35 1.66 2.92 28.34
P1142 J40 J50 111.4 164.6 100.00 19.03 0.89 1.00 9
FP1144 J50 J52 36.8 164.6 100.0¢ 14.00 0.66 0.19 5.1
P1146 J50 J54 726 164.6 100.0¢ 3.68 0.17 0.03 0.43
P1156 J38 J62 57.6 265.7 110.00 -33.33 0.60 0.12 2.07
P1158 J62 J64 188.4 265.7 110.00 -36.21 0.65 0.45 2.41
P1160 J64 J66 82.9 112.9 100.00 6.08 0.61 Q.57 6.83
P1162 JE6 J68 39.9 112.9 100.0¢ 4.88 0.49 0.18 4.54
P1164 JE6 J70 99.6 112.9 100.00 1.20 012 0.03 0.34
P1166 J70 J72 95.8 112.9 100.00 0.60 0.06 0.01 0.09
P1168 T5002 J64 8.1 265.7 110.00 42.29 0.76 0.03 3.21
P1174 T5004 J10 8.0 164.6 100.00 42.04 1.98 0.31 39.07
P1176 J50 J74 92.5 112.9 100.00 1.35 014 0.04 0.42
P1178 J74 J32 225.3 112 100.00 -1.45 015 0.11 0.5
P1180 J76 J18 62.3 164.6 100.00 -30.64 1.44 1.35 21.75

HA7079\0M0N\H20NET\H20net Water retic spreadsheet 080611 .xIs

7079/04-02
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APPENDIX C

NETWORK LAYOUT AND LABELLING

Kings Beach {No0.3) Pty Ltd Version 1 Page &
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REPORT ON ENGINEERING & ENVIRONMENTAL MATTERS
DEVELOPMENT APPLIGATION FOR TOWN CENTRE SITE Q' ) Cardno

APPENDIX B

ENVIRONMENTAL MANAGEMENT PLAN

1N03CIVILAGC PROJECTS1707904 Town Centre\Reports 2008\DA Report June 08\Engineering Report Final.docx Page 2
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ENVIRONMENTAL MANAGEMENT PLAN
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CASUARINA TOWN CENTRE
ENVIRONMENTAL MANAGEMENT PLAN @ Cardno

1. INTRODUCTION

1t is proposed to develop the subject site for the purposes of constructing an mixed use
development, comprising residential, commercial and retail components.

This Environmental Management Plan (EMP) provides the environmental management
requirements for the construction of the proposed development.

The EMP provides performance criteria that are to be met so that the impacts of the
works on the physical and social environment are minimised. In particular, the EMP
pravides mechanisms whereby the environmental performance associated with the
works can be measured and if required, provides procedures where agreed corrective
actions are implemented.

Kings Beach No 2 Pty Ltd Issue No. 0 October 2007
1707904 Town Centre\Reporis 2008\DAEmail 3\EMP doc Page 1



CASUARINA TOWN CENTRE I )
ENVIRONMENTAL MANAGEMENT PLAN Q Cardno

2,

PREAMBLE TO THE ENVIRONMENTAL MANAGEMENT PLAN
2.1 Terminology

The term Principal refers to Kings Beach No 2 Pty Ltd.

The term Contractor refers to the party or company performing construction works
relating to the proposed development and includes all employees of the Contractor and
sub-contractors.

The term Consultant refers to the civil and/or environmental engineering consultant
employed by the Principal.

The term Works refers to all matters associated with the construction of the proposed
development.

The term DECC refers to the Department of Environment and Climate Change
The term EMP refers to the Environmental Management Plan.

The term Act refers to the Protection of the Environment Operations Act 1997.

2.2 Program and Contractual Obligations

The EMP covers the construction phase of the works which is defined as the period
from the commencement of works to the substantial completion of the works. The
Contractor is generally responsible for ensuring that the provisions of the EMP are met,
with the exception of certain planning or design issues, which are explicitly noted
throughout the EMP as being the responsibility of the Principal or the Consultant.

The Contractor shall ensure that all persons who are to be employed or sub-contracted
for the works shall be trained as to their individual responsibilities as set out in this
EMP, including the following.

General Environmental Duty — whereby a person in the performance of their duties
shall not do so in a manner which will cause, or is likely to cause, environmental harm
unless the person takes all reasonable and practical measures to prevent or minimise
the harm.

Duty to Notify Environmental Harm — whereby if a person in the performance of theif
duties becomes aware that serious or material environmental harm is caused or
threatened then the person must contact the Contractor whereupon the Contractor
must immediately notify the Principal and/or DECC.

Compliance with the EMP — whereby a person in the performance of their duties shall
do so in a manner that ensures that the provisions of this EMP are complied with.

Kings Beach No 2 Pty Ltd lssue No. 0 Qctober 2007
13737804 Fown Cenire\Reports 20081DA\Email \EMP.doc Page 2



CASUARINA TOWN CENTRE f )
ENVIRONMENTAL MANAGEMENT PLAN Q ) Cardno

2.3 Non-Compliance with the EMP and Corrective Action
Requirements

The Contractor shall assume responsibility for implementation of this EMP during the
construction phase. Where the Contractor becomes aware of a site or operational
condition that does not comply with stated performance indicator(s) of this EMP, there
is a requirement for corrective action. A Corrective Action Request (CAR) form is to be
completed and authorised where appropriate in general compliance with the example
CAR form provided in Appendix A of this EMP. The Contractor is also required to
maintain a register of CARs, which shall demonstrate that appropriate actions have
been completed within a suitable timeframe.

Any CAR registered in accordance with this EMP shall be provided to the Principal, any
State or Commonwealth Government Department, any statutory authority or other
person, consensually or as lawfully required.

In some instances, further investigation or monitoring may be required to establish
whether the Contractor has failed to adequately implement the EMP, or has failed to
comply with relevant legislation, guidelines and statutes. In these instances, an
independent party such as the Consultant shall carry out the investigation or
monitoring. If it is established that the cause for non-compliance with the stated
performance indicator{s) has arisen from the Contractor’s actions or omissions, then
the costs of the monitoring shall be deducted from payments to the Contractor and paid
to the Consultant, otherwise the costs of the monitoring shall be obtained from the
Principal and paid to the Consultant.

Kings Beach No 2 Pty Ltd Issue No. 0 October 2007
11707804 Town Cenlre\Reports 2008\DAEmal 3EMP.doc Page 3



CASUARINA TOWN CENTRE
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ELEMENT 1 — PREPARATION OF A WORKS MANAGEMENT PLAN

RATIONALE

POLICY
MANAGEMENT
STRATEGY

TASKS /
ACTIONS

o

CVISION

TECHNOLOGIES

PERFORMANCE
INDICATORS

FREQUENCY /
DEADLINE

REPORTING
AND REVIEW

CORRECTIVE
ACTION

It is the Contractor's responsibility to determine how the works will be
conducted in compliance with this EMP and this determination is to be
reported to the Principal.

To prepare a works plan that complies with all elements and requirements of
this EMP.

The works site shall be mainfained so that environmental harm or nuisance
shalf not be caused during construction of the proposed development.

The Contractor shall prepare a draft works plan prior {0 conducting any
activities associated with the physical construction of the proposed
development. This will include a traffic management plan to address potential
impacts of construction on vehicular and pedestrian movements in the vicinity
of the site. However, it is noted that the waorks will not require movement of
trucks or other construction equipment off of the site, other than to bring fill
and construction materials to the work place.

The draft works plan is to contain the following elements:

Community Awareness.

Air Quality.

MNoise Emission.

Erosion and Sedimentation Control.
Stormwater Quality.

Traffic Management

Waste Management.

NoORWN -

The draft works plan is to be provided to the Principal. The Contractor is {o
have due regard for comments made by the Principal and/or the Consultant
prior to the preparation of the final works plan.

The Principal is to issue its approval of the Contractor’'s draft works plan to the
Contractor prior to the Contractor conducting any works.

Compliance with the elements of this EMP.

No situations where CARs are to be prepared and actioned.

Implementation is to be ongoing for the duration of the works.

Reporting to the Principal upon requirement to complete a CAR and the
actions taken in respect of the CAR.

Nan-conformance with the works plan shall be documented and a corrective
action request (CAR} issued. All CARs shall be included in the CAR Register
to be kept under the provisions of this EMP.

The Contractor shall implement the corrective action as required within the
agreed time frame noted on the CAR.

Kings Beach No 2 Pty Lid

Issue No. 0 October 2007

11707804 Town Centre\Reports 2008\DA\Email IEMP doc Page 4



CASUARINA TOWN CENTRE f )
ENVIRONMENTAL MANAGEMENT PLAN Q Cardna

ELEMENT 2 — COMMUNITY AWARENESS

RATIONALE

POLICY

MANAGEMENT
STRATEGY

TASKS /
ACTIONS

PERFORMANCE
INDICATORS

FREQUENCY /
DEADLINE

REPORTING
AND REVIEW

CORRECTIVE
ACTION

Construction of the proposed development will involve the use of powered
mechanical equipment that has the potential to impact upon land users
adjacent to the site.

To minimise the impact of the works on the identified community.

Ensure that persons that may be affected by the works are aware of the
nature and duration of the proposed works and proposed works program.

Conduct the works in compliance with the elements of the EMP.

The Contractor is to address the issue of community awareness in its draft
works plan required under Element 1 of this EMP.

The Contractor is to ensure that all management strategies detailed in the final
works plan are complied with at all times during the conduct of the works.

‘The Contractor shall advise local residents {occupants of all dwellings that

adjacent to the site) of the proposed works and proposed works program. The
Contractor shall provide means to advise residents and landowners in
advance of works that may impact upon them and provide a representative
point of contact to receive questions or concerns from community members.

The Contractor shall comply with the elements of this EMP that relate to the
protection of residential amenity.

Compliance with the elements of this. EMP.

No situations where a community complaint causes CARs to be prepared and
actioned.

Implementation is to be ongoing for the duration of the works..

Reporting to the Principal upon requirement to complete a CAR and the
actions taken in respect of the CAR.

Non-confermance with the works plan shall be documented and a corrective
action request (CAR) issued. All CARs shall be included in the CAR Register
to be kept under the provisions of this EMP.

The Contractor shall impiement the corrective action as required within the
agreed time frame noted on the CAR.

Kings Beach No 2 Pty Ltd

Issue No. 0 " October 2007
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CASUARINA TOWN CENTRE
ENVIRONMENTAL MANAGEMENT PLAN CD Cardno

ELEMENT 3 — AIR QUALITY

RATIONALE

POLICY

MANAGEMENT
STRATEGY

TASKS /
ACTIONS

Construction of the proposed development will involve the use of powered
mechanical equipment for excavation and movement of earth material to
achieve the required landform for the proposed development, with subsequent
storage and replacement of excavated earth material. The bulk handling of
this material has the potential to create air impurity emissions by release of
dust as suspended then deposited particulate matter. Odours from the
construction site may also be released from the plant and machinery used on
site.

To comply with the Act, Council By-Laws and health and safety requirements.

To minimise the. emission of air impurities and odours associated with the
works.

To comply with the stated performance indicators for air impurity levels in the:
locality of the works.

Conduct the works in such a manner that all reasonable and practical
measures are utilised to minimise the emission of air impurities and odours.

The Contractor is to address the issue of air impurity emission in its draft
works plan required under Element 1 of this EMP.

The Contractor is to ensure that all management strategies detailed in the final
works plan are complied with at all times during the conduct of the works.

Dust control measures shall be used on all processes that have the potential
to generate dust.

Windbreak screens shall be employed where considered necessary between
working areas and abutting residential areas. Oil must not be used for the
suppression of dust. The use of recycled water treated to an appropriate level
shall be considered for the suppression of dust.

Earthworks

Earthworks shall be managed to control dust. Specific control measures
may include, but may not be limited to the following.

. Completion of vegetation clearing in stages, in order to minimise
the area of open ground exposed at any one time.

. Early stabilisation and revegetation of any cut or filled areas and

slope works using, for example, wood chip layers.

Watering of all exposed areas as required.

. Provision of windbreaks and silt fences as required.

.

Kings Beach No 2 Pty Ltd
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PERFORMANCE
INDICATORS

Stockpiles

Stockpiles shall be managed to control dust. Specific control measures may
include, but may not be limited to the following.

. Minimisation and stabilisation of stockpile areas.

. Maintenance of stockpiles within designated areas and prevention
of spread of stockpile material into adjacent areas.

. Creation of no mare stockpiles than is necessary, and removal of
all stockpiles upon completion of works at the site.

. Provision of windbreaks and silt fences as required.

QOdours

All materials (eg. paints) or processes (eg. painting) that generate fumes or
odours shall be properly stored and used with efficient equipment to
established procedures.

Fumes

All equipment shall be efficient, operated in accordance with established
operating procedures and maintained to minimise exhaust emissions.
Engines shall not be left idling needlessly.

All vehicles and plant shall be properly maintained so as to ensure that
emission levels are less than the limits defined by relevant Commonwealth
Department of Transport and Regional Services Federal Office of Road Safety
Australian Design Rules:

ADR30 Diesel Engine Exhaust Smoke Emissions

ADR36 Exhaust Emission Control for Heavy Duty Vehicles
ADR37 Emission Control for Light VVehicles

ADR70 Exhaust Emission Centrol for Diesel Engine Vehicles

No complaint relating to excessive emission of air impurities or odours from
the works site from any person.

In the event that a complaint relating to air impurity or odour emissions from
the works site is received, then the Contractor is required to instigate
procedures as specified through the preparation and action of the CAR.

If through the CAR process it is determined that on the balance of probabilities
the Contractor's actions have brought about the complaint regarding air
impurities, then monitoring of suspended particulate matter at the
complainants’ premises is required. A measured concentration of particulate
matter exceeding the limits specified in the below table is the trigger for
initiation of corrective action.

Kings Beach Ne 2 Pty Ltd
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FREQUENCY /
DEADLINE

REPORTING
AND REVIEW

CORRECTIVE
ACTION

Air Quality Criteria

Parameter Maximum Acce_ptable
Concentration
Annual, 24 hour averaged dust 90 ua/m?
~ concentration, total suspended particulate | Mg B ﬂ
Annual, 24 hour averaged dust 3
__ concentration, as PMy e
24 hour average dust concentration, 3
| as PM:g H 150 pg/m -
Visibility 20 km
S — S
Average dust deposition rate 120 mg/m?/day
Note: PM,q is suspended particulate matter less than 10 microns in asrodynamic

diameter.

Implementation is to be ongoing for the duration of the warks.

Reporting to the Principal upon requirement to complete a CAR and the
actions taken in respect of the CAR.

Should a complaint relating to excessive emission of air impurities from the
waorks site be received the following corrective actions are to be implemented.

. Identification of the source(s) of the excessive emission of air
impurities;

. Implementation of appropriate mitigation measures as determined
by the Principal and Consultant in consultation with the Contractor,
and

. Relevant validation monitoring -of air impurity concentrations at
nominated locations.

The Contractor shall implement the corrective action(s) as required within the
agreed time frame noted on the CAR.

Kings Beach No 2 Pty Ltd
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ELEMENT 4 — NOISE EMISSION

RATIONALE

POLICY

MANAGEMENT
STRATEGY

TASKS |
ACTIONS

PERFORMANCE
INDICATORS

FREQUENCY /
DEADLINE

Construction of the proposed development will involve the use of powered
mechanical equipment. This equipment is to be operated at the site adjacent
to neighbouring residential areas.

Appropriate  management measures are required to ensure the noise
produced at the site during the works does not resuit in annoyance or
disturbance at the closest noise sensitive place.

To control noise generated by construction activities and to minimise the
impact of noise to ensure acceptable levels of amenity for the local
community.

To comply wit@/council By-Laws and recognised noise criteria as

contained in EgagneEenia) Guidelines.

TECHNOLOGIES

The Contractor is to address the issue of noise emission in its draft works plan
required under Element 1 of this EMP.

The Contractor is to ensure that all management strategies detailed in the final
works plan are complied with at all times during the conduct of the works.

All noise generating mobile and stationary plant and equipment, and
processes shall be controlied to minimise noise emission in accordance with
AS 2436: Guide to Noise Control on Construction, Maintenance and
Demolition Sites. In particular, all powered mechanical equipment shall be
fitted with effective exhaust mufflers.

Working hours at the site shall be limited to between 7.00am and 7.00pm
Monday to Saturday and 8.00am to 6.00pm Sundays and Public Holidays.

All vehicles entering or leaving the site or used at the site shall be operated
and maintained in a manner which ensures that the noise levels produced by
the vehicles are within the limits of the Commonwealth Department of
Transport and Regional Services Federal Office of Road Safety Australian
Design Rule ADRZ28- External Noise of Motor Vehicles.

in the event of the adjusted noise level for a single noise source or activity
exceeding the background noise level by more than 10 dB{A), consideration
shall be given to restricting the times during which the activity can take place
to a number of separate hours each day. Persons affected by the noise shall
be consulted with regard to suitable hours and advised of the agreed
operations schedule.

The works shall be carried out by such practicable means necessary to
prevent the emission of noise that constitutes “unreasonable” or “intrusive”
noise.

Implementation is to be ongoing for the duration of the works.

Kings Beach No 2 Pty Ltd
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CASUARINA TOWN CENTRE ‘ | cal'dna

ENVIRONMENTAL MANAGEMENT PLAN

REPORTING Reporting to the Principal upon requirement to complete a CAR and the
AND REVIEW actions taken in respect of the CAR.
CORRECTIVE Should a complaint relating tc excessive emission of noise from the works site
ACTION be received the following corrective actions are to be implemented.
. Identification of the source(s) of the excessive emission of noise;
. Implementation of appropriate mitigation measures as determined
by the Principal and Consultant in consultation with the Contractor;
and

® Relevant validation menitoring of noise levels as a result ¢f the
works at nominated locations.

The Contractor shall implement the corrective action(s) as required within the
agreed time frame noted on the CAR.

Kings Beach No 2 Pty Lid Issug No. 0 October 2007
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ELEMENT 5 - EROSION AND SEDIMENTATION CONTROL

RATIONALE

POLICY

MANAGEMENT
STRATEGY

TASKS /
ACTIONS

PERFORMANCE
INDICATORS

FREQUENCY /
DEADLINE

REPORTING
AND REVIEW

Construction of the proposed development will involve excavation of soils and
alteration of landform at the site. Excavated areas and stockpiles are to be
protected from erosion and at the completion of the works the ground surface
is to be rendered stable te ensure erosion and sedimentation of receiving
waters does not occur as a result of the works.

To minimise the risk of soil erosion associated with the works.

Use of best available technology for prevention of erosion or release of
contaminants to waters.

Stabilise the works site upon completion of earthworks at the site so that the
risk of erosion of the ground surface is minimised.

The Contractor is to address the issue of erosion and sedimentation control in
its draft works plan required under Element 1 of this EMP.

The Contractor is to ensure that all management strategies detailed in the final
works plan are complied with at all times during the conduct of the works.

A site specific Erosion and Sediment Control Plan has been been developed
for the site as part of the detailed design phase. All measures specified in the
Ercosion and Sediment Control Plan shall be adhered to at all times during the
WOrks.

Measures shall be implemented in accordance with the requirements of the
Soil Erosion and Sediment Control Guidelines, Institute of Engineers Australia
and the erosion and sediment control plan. Such measures may include, but
may not be limited to the following.

1. The use of sediment fences around all areas of bare earth over the
site during the works.

2. The use of sediment retention basins where significant areas of
bare earth are exposed.

3. The use of a designated site office area with a gravel pad base for
vehicles entering and leaving the works site.

4, The use of stormwater diversion and transportation infrastructure
over the site.

No transport of erodable material from the. works site to public roadways or
watercourses.

Implementation is to be ongoing for the duration of the works.

Reporting to the Principal upon requirement to complete a CAR and the
actions taken in respect of the CAR.

Kings Beach No 2 Pty Ltd

tssue No. 0 - Oclober 2007
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ENVIRONMENTAL MANAGEMENT PLAN

CORRECTIVE Should there be non-compliance with the stated performance indicator the

ACTION following corrective actions are to be implemented.
. Identification of the cause of the non-compliance;
. Implementation of appropriate mitigation measures as determined
by the Principal and Consultant in consultation with the Contractor;
and

* Relevant validation monitoring to confirm that the nominated
corrective actions have been effective.

The Contractor shall implement the corrective action(s) as required within the
agreed time frame noted on the CAR.

Kings Beach No 2 Pty Ltd Issue No. 0 October 2007
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CASUARINA TOWN CENTRE
ENVIRONMENTAL MANAGEMENT PLAN Q , Cardno

ELEMENT 6 — STORMWATER QUALITY

RATIONALE

POLICY

MANAGEMENT
STRATEGY

TASKS /
ACTIONS

PERFORMANCE
INDICATORS

FREQUENCY /
DEADLINE

Construction of the proposed development will involve excavation of soils and
the alteration of landform at the site.

Stormwater coming in contact with this material has the potential to transport
sediment and/or other contaminants to natural drainage lines and receiving
waters adjacent to the site.

To ensure that the existing qualities of the receiving surface and ground
waters in the locality of the works are not adversely affected by activities
associated with the works.

To minimise the risk of any release of contaminants originating from the site
entering surface and ground waters in the locality of the site.

The Contractor is to address the issue of stormwater quality in its draft works
plan required under Element 1 of this EMP.

The Contractor is to ensure that all management strategies detailed in the final
works plan are complied with at all times during the conduct of the works.

The Contractor shall provide temporary control measures as required during
the course of the works to prevent soil erosion, scouring, sediment transport
and deposition. Suitable temporary control measures are identified in the Soil
Erosion and Sediment Control Guidelines [Institution of Engineers, Australia,
1995]. Further details are contained in the Stormwater Management Plan
prepared for the site.

All chemicals and other materials stored at the site shall be in an appropriately
covered and bunded area away from any identifiad stormwater drainage paths
to prevent contamination of stormwater runoff from the ssite.

Any waters being discharged from the works site are to comply with the
following quality characteristics.

Water Quality Parameter Release Criteria
Suspended Solids < 50 mg/L
pH 6.5t08.5

No visible film

Oil and Grease No detectable odour

[ Floating Matter None visible

Implementation is to be ongoing for the duration of the works,

Kings Beach No 2 Pty Lid
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REPORTING Reporting to the Principal upon reguirement to complete a CAR and the
AND REVIEW actions taken in respect of the CAR.

CORRECTIVE Should there be non-compliance with the stated performance indicater the

ACTION following corrective actions are tc be implemented.
. ldentification of the cause of the non-compliance;
. Implementation of appropriate mitigation measures as determined
by the Principal and Ceonsultant in censultation with the Contractor,
and

.. Relevant validation monitoring to confirm that the nominated
corrective actions have been effective.

The Contractor shall implement the corrective action(s) as required within the
agreed time frame noted on the CAR.

Kings Beach No 2 Pty Ltd Issue No. 0 Qctober 2007
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ELEMENT 7 - WASTE MANAGEMENT

RATIONALE

POLICY

MANAGEMENT
STRATEGY

TASKS /
ACTIONS

PERFORMANCE
INDICATORS

FREQUENCY /
DEADLINE

REPORTING
AND REVIEW

Waste management at the works site is to focus on appropriate methods to
prevent, treat and dispose of waste materials generated as a result of the
works.

To ensure that all materials used to conduct the works do not cause unlawful
environmental harm.

To ensure that no waste material is released from the site in an uncontrolled
manner.

To carry out appropriate tasks and actions throughout the duration of the
works to comply with the stated objective.

The Contractor is to address the issue of waste management in the draft
works plan required under Element 1 of this EMP.

The Contractor is to ensure that all management strategies detailed in the final
works plan are complied with at all times during the conduct of the works.

The Contractor shall provide appropriate methods for the collection and lawful
disposal of any wastes produced at the site during the works.

Solid wastes shall be stored in suitable refuse containers to prevent
contamination of stormwater. Waste containers shall be located in convenient
areas over the site.

Hazardous materials shall not be disposed of into general waste bins.
Licensed waste removal contractors shall be employed to remove any
hazardous wastes produced and stored on the site.

Waste shall not be incinerated on site.

General waste shall only be disposed of to a licensed waste transfer station or
waste disposal facility.

Any flammable or combustible liquids as defined by Australian Standard
A31940 involved with the works are to be stored and handled in accordance
therewith.

No waste of any type to be released from the works site in an uncontrolled
manner.

Implementation is to be ongeing for the duration of the works.

Reporting to the Principal upon requirement to complete a CAR and the
actions taken in respect of the CAR.

‘Kings Beach No 2 Pty Ltd
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CORRECTIVE Should there be non-compliance with the stated performance indicator the

ACTION following corrective actions are to be implemented.
. Identification of the cause of the non-compliance;
. Implementation of appropriate mitigation measures as determined
by the Principai and Consultant in consultation with the Contractor,;
and

. Relevant validation monitoring to confirm that the nominated
carrective actions have been effective.

The Contractor shall implement the corrective action(s) as required within the
agreed time frame noted on the CAR.

'Kings Beach Ne 2 Pty Ltd Issue No. 0 " October 2007
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APPENDIX A

Sample Corrective Action Request Form

Kings Beach No 2 Pty Ltd I[ssue No..O Oclober 2007
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CORRECTIVE ACTION REQUEST

Reportno; ... T o el T N

Date; N e o

g e

B T L R L LT Ts

DETAILS OF NON-CONFORMANCE:

Inspected by:

DETAILS OF PROPOSED ACTION

Sign:

Passed to Principal (as applicable):y/n Date:
Reply required by:

CONSULTANT/PRINCIPAL ADVICE (as required):

Date action required by (if applicable):

Signed (by Principal or Principal’s representative): Date:
AUTHORITY TO PROCEED

Sign: Date:
ACTION CARRIED OUT

Sign: Date:
ELEMENT RE-INSPECTED BY

Sign: Date:
COPY ISSUED TO PRINCIPAL Date:

Kings Beach No 2 Pty Ltd
11707904 Town CentreiReporis 2008\DAEmail AEMP.doc
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EROSION & SEDIMENT CONTROL PLAN - REVISION C

PROPOSED CASUARINA BEACH TOWN CENTRE, CASUARINA ‘ I ? cardna

1. INTRODUCTION
1.1 Purpose
This Erosion and Sediment Control Plan (ESCP) has been prepared on behalf of Kings
Beach (No.2) Pty Ltd for the proposed Casuarina Beach Town Centre development on
Residue Lot 243, Casuarina (the subject site).
The aim of the management plan is to provide detailed policies, performance criteria and
procedures to minimise the impact of construction activities on the physical and social
environment. In particular, the ESCP provides monitoring and reporting mechanisms
whereby the performance of the system can be measured, and ensure that agreed
corrective actions are implemented in a timely manner if problems occur.
1.2 Implementation
The ESCP has been prepared in accordance with Tweed Shire Council's (TSC) ‘Tweed
Urban Stormwater Quality Management Plan’ and Development Design Specification ‘D7-
Stormwater Quality’ and good tocal engineering and environmental practice.

Kings Beach (No.2) Pty Ltd Version 1 January 2008
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2. EROSION AND SEDIMENT CONTROL PLAN (ESCP)
CONSTRUCTION PHASE

All construction activities are to be carried out in accordance with this Erosion and
Sediment Contrel Plan (ESCP). Refer to Elements 1 and 2 of this ESCP and to Tweed
Shire Council Development Design Specification ‘D7 - Stormwater Quality and its
Annexure A - 'Code of Practice for Soil and Water Management on Construction Works', to
minimise the impact the development has on the surrcunding environment. The site
conditions relevant to the ESCP are described below:

2.1 Site Layout

The proposed Casuarina Beach Town Centre development is located between the central
and ncrthern precincts of Casuarina Beach. The site is bordered by residential allotments
to the north and scuth, the Pacific Ocean to the east and Old Bogangar Road to the west.
The site is divided by a drainage easement that runs from Oid Bogangar Road through to
the north-east of the proposed Town Centre development site. Cardno Figure No. DA27
shows the existing contours and features of the development site.

The proposed works will involve the clearing and mulching of existing vegetaticn on-site,
the re-profiling of existing ground levels, the filling and re-alignment of the existing drainage
channel and construction of a linking road between the northern and central precincts of the
Casuarina Beach development.

2.2 Vegetation Layout

The existing vegetation on site consists mainly of regrowth Bitou bush, Banksia and
Casuarina trees of varying size, as the site was previously cleared for adjacent sand mining
activities.

o All vegetation on the site that is selected to be removed is to be mulched / chipped and
reused / applied to cleared areas during the bulk earthworks. All disturbed regions will
be reinstated progressively.

¢ Clearing shall be limited to 2 metres from the edge cf any essential construction activity.

« Emphasis shall be placed on source control of erosion by retaining vegetation for as
long as practical and revegetating disturbed areas as soon as possible.

¢ The final rehabilitation or landscaping program is to be scheduled so that a duration of
less then 20 working days will elapse from final land shaping to permanent rehabilitation.

+ All reasonable care shall be taken to protect other vegetation from damage during
construction. This will involve clearly marking trees to remain, avoiding compaction of
ground or filiing within the dripline of trees to remain. Clearly delineate the area of
disturbance and keep all vehicles and building materials within that area. Limit the
number of access points to the site and clearly restrict access to "no go” areas using
fencing and signage in accordance with Annexure A of TSC ‘Development Design
Specification D7 Section D7.A3 Clearing Vegetation, Soil Disturbance’.

+ No vegetation is to be removed prior to approval from Council to start work, and the
approved ercsion and sediment control measures are In place.

+ Prior to commencement of substantial civil works and after the installation of the
required erosion and sediment control measures, a site meeting shall be held to
determine the adequacy of compliance with the ESCP and associated documents and
control measures to the satisfaction of the consent authority.

Kings Baach (No.2} Ply Lid ) Version 1 ’ January 2008
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EROSION & SEDIMENT CONTROL PLAN - REVISION C

PROPOSED CASUARINA BEACH TOWN CENTRE, CASUARINA ‘ I ; CQPdna

2.3 Soil Properties

The soils on the proposed development site are primarily sandy coarse soils. Based on the
revised Universal Soil Loss Equation the estimated soil loss rate for the site has been
calculated at 125-210 tonnes/hal/yr (R=8000, K=0.03, L$=0.78-1.31, P=0.8, C=1.0), and
the soil cn-site classified as SOIL LOSS CLASS 1 {0-250 tonnes/halyr).

Sedimentation basins are proposed to be installed and maintained during the construction
phase of the project. All catch drains / perimeter bunds diverting flows to the sedimentation
basins shall have check dams installed at regular intervals where necessary. Exposed
batters shall have sediment filter fencing lining the toe of batter where appropriate and shall
be stabilised upon completion of vegetation clearing. Given the level of bulk earthworks
propcsed and the high infiltration capabilities of sand we believe the sediment contro!
systems proposed on site should contain and dissipate potential soil loss.

24 Drainage

Site runoff during construction will be controlled by the devices shown on Cardno Figure
No.DA2Y, Tweed Shire Council Standard Drawings $.D.501(B) and S$.D.502(B), and
Cardno Standard Drawing S5/6-20. Proposed devices include sedimentation basins,
sediment filter fencing and catch drains / perimeter bunds. Shakedown / stabilised access
devices will be located at the entrance / exits to the site in accordance with the
superintendent’s instructions.

The proposed devices are to be installed prior to construction and maintained until
completion of construction or as long as practical.

Existing contours show the proposed development site east of the existing drainage
channel generally grades north towards the north-east cormer of the site, with runoff from
this catchment area currently discharging into the drainage channel. It is proposed to fill
the existing drainage channel and re-profile this eastern area to redirect the majority of the
development area runoff west towards the link road beftween the northern and central
precincts. A reduced catchment area will continue to discharge runoff north-east towards
the existing beach side swale system. It is proposed to replace the existing drainage
channel with a pipe culvert system to convey runoff from the existing beach side swale
system west towards Old Bogangar Road.

The existing area west of the current drainage channel generally grades west towards Old
Bogangar Road. For this catchment area it is proposed to maintain a simitar grading profile
that will continue to direct runoff towards Old Bogangar Road.

To reduce re-suspension of suspended solids and scour the catch drains are to have rock
check dams installed if necessary.

The perimeter of the site will be protected by the use of sediment filter fences and
perimeter bunds to ensure there is no uncontrolled discharge off site.

The location of site storage, carparking and temporary site office facilities shall be
determined on site. Access shall only be from the designated entry / exit access points to
the development site.

Kings Beach (No.2) Pty Ltd version 1 January 2008
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EROSION & SEDIMENT CONTROL PLAN - REVISION G+ QI Y Cardno
3. EROSION AND SEDIMENT CONTROL PLAN - ELEMENTS

The ESCP comprises of a number of elements related to construction activities across the
site.

Should the Contractor need to revise this ESCP to suit constructions techniques or site
constraints, the details are to be forwarded to Cardno and Tweed Shire Council for
approval.

All werks are to be carried out in accordance with the following elements.

3.1 Element 1: Construction Water Quality

Policy: To minimise the impact of construction activity on water quaiity within
water bodies external to the site, and to protect the biological integrity of
the downstream aquatic ecosystem.

Perfermance

Objectives: To avoid detrimental impact on the water quality and aquatic
environment of the downstream catchment, as a result of the discharge
of contaminated stormwater runoff.

To comply with the Environmental Planning and Assessment Act and
Tweed Shire Council's Tweed Urban Stormwater Quality Management
Plan and Development Design Specification D7 - Stormwater Quality.

Water discharged off site is to have a suspended solids concentration of
50 mg/L or less and a pH between 8.5 and 8.5.

Control

Measures: All erosion and sediment controls must be operated in accordance with
the ESCP and maintained to be fully operational at all times. Womn,
damaged or otherwise defective materials and components are to be
repaired, refurbished or replaced as they become ineffective for their
design purpose.

All contaminated surface runoff shall be directed to a treatment device to
prevent sediment transport from the site. As a minimum the Contractor
shall provide temporary erosion control measures as detailed on Cardno
Figure No.DA27, to prevent soil erosion, scouring, sediment transport
and deposition. Temporary control measures include:

s temporary sedimentation basins;
temporary sediment filter fences;
controls on amount of open ground,;
stabilisation of stockpiles;

catch drains / perimeter bunds;
check dams.

> e o & «

The control devices listed above and shown on the mentioned sketches
are the minimum requirements. The Contractor shall install whatever
measures are considered necessary to minimise the impact of
construction activities on the surrounding environment.

Kings Beach (No.2) Pty Lid Version 1 ) January 2008
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Any stockpiles of topsoil and / or fill will be located as far away as
possible from dwellings and other buildings near the site and will have
perimeter sediment filter fencing installed.

Any chemicals (including lime) or fuel / oil stored on site shall be stored
under cover in a bunded area or placed sufficiently above ground level to
preclude contamination of surface water. The only potential source of
contamination of surface water is to be due tc erosicn of ground
surfaces.

Permanent stormwater treatment measures shall be provided as soon as:
possible after completion of each construction area.

All sediment control structures must be operated and maintained in an
effective operational condition. These structures must not be allowed to
accumulate sediment volumes in excess of 70% sediment storage
design capacity. Where sedimentation basins are used a marker shall
be placed within the basin to show the level above which the design
capacity occurs. Materials removed from sediment retention devices
must be disposed of in a manner approved by Council that does not
cause pollution.

Monitoring: Regular on site monitoring of discharge water quality shall be required.
Such monitoring, to be undertaken by the Contractor, shall include:

Parameter Frequency Reporting

pH During controlled discharge Non compiying test results are
events from sedimentation to be notified immediately to
basins and monthly in primary | the developer.
sediment pends. !

Suspended Solids: During discharge event Non complying test results are
(defined as >25mm in any 24 to be notified within 24 hours
hour period) and monthly in to the deveioper.
primary sediment ponds.

A self auditing program must be developed for the site. A site inspection
must be undertaken by the contractor:

s atleast each week
# immediately before site closure

« immediately following rainfall events that cause runoff.

The self audit must be undertaken systematically on site (e.g. walking
anticlockwise from main entrance) and recording:

¢ installation / removal of any erosion and sediment control device

. the condition of each device employed (particularly outlet devices),
noting whether it is likely to continue in an effective condition until the
next self audit

* circumstances contributing to damage to any devices, accidental or
otherwise

& storage capacity avaifable in pollution control structures

= time, date, volume and type of any additional flocculants

» the volumes of sediment removed from sediment retention systems,
where applicable, and the site where sediment is disposed

Kings Beach (No.2) Pty Ltd

Version 1 January 2008
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* maintenance or repair requirements (if any) for each device
+ circumstances contributing to the damage to device
* repairs affected on erosion and pollution control devices

Signed, completed self audits, original test results, weekly and other
result sheets shall be kept on site and are to be available cn request to
Council officers and other relevant statutory authorities. All records are
to be maintained in a form suitable for Council submission.

Corrective
Action: Non compliance with this Erosion and Sediment Controi Plan, approved
drawings and conditions cf consent must be dealt with immediately. |If
there is a breach or infringement of the plan or conditions, action will be
taken consistent with the nature and seriousness of the breach or
infringement. Action may inciude:
* re-gstablish control structures if they have failed;
¢ more intensive implementation of erosion control measures in
accordance with the NSW Department of Housing document:
‘Managing Urban Stormwater - Soils and Construction (1998)",
» issue of "stop work notice”;
* a fine under the provisions of the Protection of the Environment
Operations Act 1997;
¢ notice to comply pending re-inspection of the site.
Standard responses to Non Compliance
The following responses are required by the Contractor to non complying
monitcring test results:
Indicator Response Comments
pH tco low <6.5 | If possible stop discharge and store runoff on site | Reporting as
 Lime dose to restore to acceptable pH before | shown in
| further discharge monitering.
* Notify Council's Environmental and Health
| Services Unit of non compliant discharge (within
| 24 hours) |
pH too high » |f possible stop discharge and store runoff on site '
>8.5 » Dilute with other water until pH in acceptable
range
| ®* Re-test for compliance before further discharge
Suspended | Identify if non compliance is due to storm eventl Non ‘
Solids / Non- greater than design storm of control devices. If so | compliance
filterable accept non compliance. If not then:- | may occur by
Residue (NFR) | « |f possible stop discharge and store runoff on site | designin > 3
>50mg/Litre | « Use flocculation agents to lower NFR or month event
.+ Pump contaminated water over grassed filter ‘ (deemed to be
strips or buffer areas to lower NFR 40% of the one |
"« Identify (by inspection and/or analysis) if non | Year ARI
| compliance is due to damage or ineffectiveness | event).
of ercsicn and sediment control devices. Repair
or redesign/replace if necessary (or required by
Council) to ensure future compliance.
Kings Beach (No.2) Pty Ltd Version 1 January 2008
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3.2 Element 2: Dust Management
Policy: To minimise dust emission onsite.
Performance
Objectives: To achieve air quality standards through the control of the movement of
dust offsite from the site works.
Control
Measures: The minimisation of the movement of dust offsite will be achieved
through the following onsite practices:
¢« The pre-clearing of land will be minimised. No vegetation stripping /
clearing will occur in situations of high wind.

s All permanent bunds and reshaped areas will be revegetated as
quickly as possibie.

# Stockpiling onsite will be minimised where possible.

s A water cart will be available at all times.

Monitoring: Visual monitoring will be undertaken throughout the construction phase.
The Contracter is to ensure any dust production is kept to @ minimum
and action taken on any complaints received.

Reporting: The Contractor shall maintain a daily record of site conditions and the
dust management measures implemented. Complaints by residents are
to be recorded in a complaints register.

Dust problems will be identified by site monitoring.
Corrective
Action;: Depending on the scurce of the dust the following measures will be

implemented:

+  Apply water sprays to vegetation;

- Dampen exposed areas;
« Ensure all loaded trucks are covered;
increase number of water trucks in operation;

«  Cease operations during periods of extreme winds.

Kings Beach (Ma.2) Pty Lid

Version 1 January 2008
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APPENDIX A

Sediment Loss Calculations

Kings Seach {No.2) Pty Lid \arsion 1 ) January 2008
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REVISED UNIVERSAL SOIL LOSS EQUATION

PROJECT:- Casuarina Town Centre DESIGNER:- CD
Catchment B - Basins SB 1A & 1B
1JOB No:- 7079/04-01 DATE:- July 2007

SEDIMENT STORAGE ZONE VOLUME

A=RKLSPC
Where Description Value
-3 = Computed soil loss (tonnesihalyr)
S = 2 Year ARI, § Hour Storm Event = 18600 mmh
R = Rainfall Erosivity Factor = 8000 {Appendix B - ‘'The Blue Book’)
aF = 164.74 {1.1177) 55 08 = §833.62 (use if no chart exists)
INPUT
\ R = from above = 80600
' K = Soil Erodibility Factor = 003
\ LS = Blope Length / Gradient Factor = 0.78 From Tabig At
P = Erosion Control Practice Factor = 080 From Tanie A2
c = Ground Cover = 1.00 From Table A3 or A4
A Soil Loss = 124.80 (tonnesfhalyr)
v Volume = 96 {mfhalyr)
Disturbed Surface Area {ha), = 1301 Ha
Computed sqil toss S 124896 m /i
Sediment Storage Zone Volume = 31200 m° Assuming regeneration anter
3 Monihs

‘SEDIMENT BASIN VOLUME - Type C Soils

Qte,3mth = 3mth x(0.00278xC10xF 1xI1yr,icx A) (m™)
Qte,3mth = Flow rate for 3 month ARl 3TORM event
3mih facter = 04 for T.5.C. or 0.5 for G.C.C.C. = 040
c10 = Runoif coefficient for AR starm event = 0.70 Qudm Manual
F1 = Frequency factor for 1 year S 0.67 TSC DDS D5
1
A ° = Catchment Area of the Basin Ha. = 13.01 Ha.
1yric = Average rainfall intensity
CV|5|°N for 1 year storm event Te=35min = 56.80¢  mmdir
TECHNOLOGIES-
Qtc,3mth = 0.39 m’ I s Settling Zone Voluma
Vel Setiling = Particle setiling velocities under ideal conditions = 0.007 Table6.2p6-15
Basin Surface Area = Qtc,3mth / Vel settling = 55.06 m’
Depth of Basin = Basin Depth, min. 0.6 m = 0.60 m
Settline Zone Volume = Basin Surface Area x Depth ERE Y L
TOTAL BASIN VOLUME = Bettling Zone Volume + Sediment Storage Zone Volume
= 345.03 m’
| E 345 m’
BASIN VOLUME PER HECTARE = 27 m?
Using a ratio of 1:3, pond size = 14 x42 m

H 707 AG S Calea\Sed Basin Sizng SB1
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REVISED UNIVERSAL SOIL LOSS EQUATION

TOTAL BASIN VOLUME

BASIN VOLUME PER HECTARE

Using a ratio of 1:3, pond size

TR M CalesiSad Basin Sizing SBZ

= 5680 m’
= 57 m’
= 38 m
= 6x17 m

PROJECT:- Casuarina Town Centre DESIGNER:- cD
Catchment D - Basin SB 2
JGB No:- 7079/01-01 DATE:- July 2007
SED!MENT STORAGE ZONE VOLUME-
A=RKLS5PC
| Where o Description Value
A = Computed soil loss (tonnesthalyr)
S = 2 Year ARI, 6 Hour Storm Event = 16.00
g R = Rainfall Erosivity Factor = a0c0
ar = 164.74 (1.1177) 5 g 0844 = 5833.62
INPUT
R = from above = 8000
K = Soil Erodibility Factor = 0.03
LS = Slope Length [ Gradient Factor = 1.1
P = Erosion Control Practice Factor 0.80
] = Ground Cover = 1.00
A Soil Loss = 477.50 {tonnesthalys}
vV Voiume = 137 (mthafyr)
Disturbed Surface Area (ha) - 150
Computed soil loss - 205.50
Sediment Storage Zone Volume = 51.00
SEDIMERT BASIN VOLUME - Type C Soils
Qtc,3mth = 3mth x({0.00278xC10xF1xl1yr,icx A) {m™)
Qtc,3mth = Flow rate for 3 month AR STORM event
3mth factor = 04%r T.S.C.or0.5for GC.C.C. = 0.40
C10 = Runoff coefficient for ARI storm =vent = 0.70
F1 = Frequency factor for 1 year = 0.67
A = Catchment Arza of the Basin Ha. = 1.50
Myr,tc = Average rainfall intensity
for 1 year storm event Te=15min = B86.50
Qtc,3mth = 0.07 m’ I s Settling Zone Volume
Vel Settling = Particle setlling velocities under ideal conditions = 0007
1‘ Basin Surface Areg = Qte,3mih f Vel settling = 9.67
Depth of Basin = Basin Depth, min. 0.6 m = 0.60
Setlline Zone Volume: = Basin Surface Area x Depth = 5 80

Settling Zone Volume + Sediment Storage Zone Volume

mm/h
(Appendix 3 - The Blue Book')
{use If no chart exists)

From Tabie A1
From Table A2
From Table 43 or A4

Ha !

mJ/yr

m? Assuming regeneration after
3 Months

Qudm Manual
TSC DDS DS

Ha.

mmshr

Table 6.2 p 6-15

2
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REVISED UNIVERSAL SOIL OSS EQUATION:

PROJECT:- Casuarina Town Cenire DESIGNER:- cD
Catchment G - Basin SB 3
JOB No:-  707%/04-01 DATE:- July 2007

SEDIMENT STORAGE ZONE vOLUME

A=RKLSP.C
Where Description - Value
A = Computed soil loss {tonnes/halyr)
5 = 2 Year ARI, 6 Hour Storm Event = 16.00  mm/h
R = Rainfall trosivity Factor = 8000 {Appendix B - ‘'The Blue Book')
or = 164.74{1.1177) 5§ ¥ = 5833.62 (useif nochart exists)
. INPUT
R = from atove = 8400
K = Soil Erodibility Factor = .03
LS = Slope Length / Gradient Factor 1.31 From Table A1

i

0.80 From Table A2
1.00  From Table A3 or AS:

P = Erosion Control Practice Factor

1 (o = Ground Cover =
‘A Soil Loss = 208,60 (tonnesfhalyr}
vV Volume. = 162 (m’ihatyr)
Disturbed Surface Area (ha) S 2.48 Ha.
Computed soil loss = 40176 m7Av
Sediment Storage Zone Volume = 100.00 m°® Assuming regeneration after
: 3 Months
SEDIMENT BASIN VOLUME - Type C Soils
Qte,3mth = 3mth %(0.00278xC10xF Txl1yr,tex A) (m™)
Qtc,3mth = Flow rate for 3 month ARl STORM event
3Imth factor = 0.4 for T.5.GC. or 0.5 for G.C.C.C. = 0.40
c10 = Runoff coefficient for ARI storm event = 070 Qudm Manual
Fi = Frequency factor for 1 year =t 067 TSC DDS D5
A = Catchment Area of the Basin Ha. = 248 Ha.
Hyrte = Average rainfall intensity
! for 1 year storm event Te=12min = 9480 mm/ht
Qtc,3mth = 0.12 m’ ! 5 Settling Zone Volume
ve! Settling = Pariicle settfing velocities under ideal conditions = 0.007  Tabie 6.2 p6-15
Basin Surface Area” = Qte,3mth i Vel settling = 17.43 m’i
Depth of Basin = Basin Depth, min. G 5 m = 0.0 m
Settline Zone Volyme = Basin Surface Area x Depth = 1049 M0
TOTAL BASIN VOLUME = Settling Zone Volume + Sediment Storage Zone Volume
= 11049 m'
= 10w’
BASIN VOLUME PER HECTARE = 45 mt
Using a ratio of 1:3, pond size = 8x24 m

QT F LG INSW Cales\Sed Basin Sizing SB3



PROPOSED CASUARINA BEACH TOWN CENTRE, CASUARINA ‘ ' Cardna

EROSICN & SEDIMENT CONTROL PLAN - REVISION C

APPENDIX B

Drawings & Sketches

Cardno Figure No. DA27 Erosion & Sediment Control Layout Plan
Cardno Drawing No. S$5/6-20 Sediment & Erosion Control Details
TSC Std Brg No. SD. 501 Rev B Erosion & Siltation Prevention Devices
TSC Std Drg No. SD. 502 Rev B Erosion & Siltation Prevention Devices

Kings Beach (No.2) Pty Litd Version 1 January 2008
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Casuarina Beach Town Centre ‘ Cardno

Ecological Assessment Report

1.0 INTRODUCTION

This report has been prepared by Cardno (QId) Pty Ltd (“Cardno”), on behalf of Kings
Beach No 3 Pty Ltd, and provides an assessment of the ecological values of land that is
to be developed as the Casuarina Beach Town Centre in accordance with the approved
Master Plan for the Casuarina Beach development. The land the subject of this report is
encompasses an area of approximately 16 hectares and is identified in the approved
Master Plan as the “commercial area”.

This report provides details of the floristic structure and composition of the site's
vegetation and its associated fauna habitat values. This report also provides:

¢ an Eight Part Test, in accordance with Section 5A of the Environmental Planning
and Assessment Act 1979 ("EP&A Act’), to determine whether the propose
development of the site is likely to have a significant effect on any threatened
species, populations or ecological communities or their habitats; and

¢ an assessment of the likely impacts of the development upon the natural
environment in accordance with the requirements of Section 79C of the EP&A
Act.

The Casuarina Beach development area has been the subject of extensive flora and
fauna surveys and assessments as part of the process of obtaining development
approvals for the Master Plan (i.e. Gunninah 1996 a, b, ¢, 1997, 2000 and 2002). This
assessment report relies on information from these previous investigations
complemented by a supplementary site investigations carried out in January 2005.

2.0 SITE DESCRIPTION

The Casuarina Beach development area is land located between Cudgen Creek and
Kings Beach, south of Kingscliff in northeast NSW.  The majority of the Casuarina
Beach development area was mined for mineral sands until the early 1970’s and the
existing vegetation communities have been modified by this disturbance regime.

The location and extent of the site that would be affected by the construction of
Casuarina Beach Town Centre are illustrated in Figure No. DA21 and Figure No. DA39.
The Town Centre site encompasses approximately 15 hectares of land centrally located
within the Casuarina Beach development area.

3.0 VEGETATION DESCRIPTION

The dominant vegetation type at the Town Centre site is comprised of a coastal
shrubiand, dominated by Coastal Banksia (Banksia integrifolia subsp. integrifolia}, Coast
Tea-tree (Leptospermum laevigatum), Wattles (Acacia spp) and Coastal Qak (Casuarina
equisetifolia subsp. inana) in the canopy layer, with an understorey dominated in places
by Lantana (Lantana camara) and the exotic Bitou Bush (Chrysanthemoides monilifera
subsp. rofunda). This vegetation types occupies the majority of the site and has
regenerated, both naturally and as a resuit of post mining rehabilitation efforts, since the
late 1960s. The balance of the site is comprised of areas of significant post mining
disturbance that are primarily vegetated with introduced grasses and regenerating
shrubland.

Kings Beach No 3 Pty Ltd Issue No. 0 September 2005
C\Documents and Seltings\naadeene holder CARDNC\Local Settings\Tempaorary Intemnel Files\CLK 1 7MEcological A t Report A ded {2) doc Page 1




Casuarina Beach Town Centre ‘ Cardno

Ecological Assessment Report

No significant flora species, pursuant to either the NSW Threafened Species
Conservation Act 1995 (“TSC Act’) or Commonwezlth Environment Protection and
Biodiversity Conservation Act 1999 (“EPBC Act') have been recorded at the site.
Threatened flora species that have previously been recorded in the site locality include
Acronychia littoralis, Cryptocarya foetida, Randia moorei and Syzygium moorei are all
associated with littoral or sub-tropical rainforest communities that do not occur at the
Town Centre site.

Bitou Bush, which forms dense monotypic stands that suppress the recruitment of native
species, is listed as a “Noxious Weed” for the Far North Coast County Council on the
Noxious Weeds Act 1993 (NSW).

4.0 FAUNA HABITAT VALUES

The site generally provides resources for fauna species that require low open habitats
with limited groundcover or disturbed habitats. The absence of old growth hollow
bearing trees limits the site’s habitat values for native tree hollow dependent species and
the site does not provide any habitat resources for wetland dependent species. The
most common fauna species that occur include insectivorous and nectarivorous bird
species such as silvereyes, finches, fairy wrens, scrub wrens, honeyeaters and
wattlebirds which feed on Leptospermum, Acacia, Banksia and Bitou.

Several threatened fauna species are known to occur within site locality. In respect of
such species its is noted that the site:

e does not contain any areas of suitable habitat for wetland or riparian dependent
species such as the Australasian Bittern (Bofaurus poicilioptilus), Black Bittern
(Ixobrychus fiavicollis), Black-necked Stork (Ephippiorhynchus asialicus),
Mangrove Honeyeater (Lichenostomus fasciogularis), Pied Oystercatcher
(Haematopus longirostris) or Osprey (Pandion haliaefus);

s does not contain any areas of suitable habitat, including forage trees, for the
Koala (Phascolarctos cinereus);

e contains a small number of food trees (i.e. Allocasuarina spp.) that may
occasionally be exploited by the Glossy Black Cockatoo (Calyptorhynchus
fathami), but does not contain any substantial areas of same nor any suitable
nesting sites; and

¢ contains seasonally available feeding resources for flying foxes (i.e. Pteropus
alecto and P. poliocephalus) and Common Blossom Bat (Syconycteris australis)
primarily in the form of nectar produced by species such as the Coast Banksia,
but does not provide any roosting habitats.

The contribution that the Coastal Banksia contained within the Town Centre site make
towards the availability of foraging resources for habitat for flying foxes (i.e. Pferopus
alecto and P. poliocephalus) and Common Blossom Bat (Syconycleris australis) was
recognised in the planning approvals granted for the Casuarina Beach development. In
this respect the Town Centre site encompasses one of two “Banksia Deferred Areas” in
respect of which vegetation clearance associated with development works was to be
deferred for a period of four (4) years from 1 July 1999. The intent of deferment of
vegetation clearance within the “Banksia Deferred Areas” was to allow an appropriate
period for the establishment of Banksia plantings that were to be carried out throughout
the Casuarina Beach development area as a compensatory measure for the loss of

Kings Beach No 3 Pty Ltd Issue No. 0 September 2005
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Banksia as a result of development works. Monitoring of Coastal Banksia plantings,
which were commenced in 1998 as part of the Casuarina Beach development, indicated
that by 2002 such piantings were “well established, and many beginning to provide
winter foraging resources for the Common Blossom Bat and cother nectarivorous
species” (Gunninah Environmental Consultants, 2002).

In summary the vegetation that occurs at the site does not provide core habitat for any of
the threatened species that are known to occur in the locality. The Coast Banksia is the
only nofable resource that is available for threatened fauna species such as the
Common Blossom Bat, Grey-headed Flying Fox and Back Flying Fox. However the
Coast Banksia within the Town Centre site comprises a relatively small proportion of the
available forage resource that has been retained or established, in specific anticipation
of the eventual loss of Coast Banksia from areas such as the Town Centre site, within
the Casuarina Beach development area.

5.0 PROPOSED DEVELOPMENT

Kings Beach No 3 Pty Lid proposes development of the Casuarina Beach Town Centre
in accordance with the approved Master Plan for the Casuarina Beach development.
The development of the Town Centre will involve the clearance of vegetation from the
subject area and subsequent re-profiling of the land.

The general layout of the plan of development for the Town Centre is illustrated in Figure
No. DA39.

6.0 ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979

With reference to the ecological characteristics and values of the site and the nafure of
he proposed development, this section of the report provides:

e an Eight Part Test, in accordance with Section 5A of the Environmental Planning
and Assessment Act 1979 ("EP&A Act’), to determine whether the propose
development of the site is likely to have a significant effect on any threatened
species, populations or ecological communities or their habitats; and

# an assessment of the likely impacts of the development upon the natural
environment in accordance with the requirements of Section 79C of the EP&A
Act.

6.1 Section 5A Assessment

Section 5A of the NSW EP&A Act provides for an eight part test to determine whether a
proposed development is likely to have a significant effect on threatened species,
populations or ecological communities, or their habitats. An eight part test for the
Casuarina Beach Town Cenfre development is presented below.

1. In the case of a threatened species, whether the life cycle of the species is
likely to be disrupted such that a viable local population of the species is
likely to be placed at risk of extinction.

No threatened flora species have been recorded at the Town Centre site and the site
does not contain suitable habitat for threatened fiora species that have been previously
recorded in the site locality.

Kings Beach No 3 Pty Ltd Issue No. 0 September 2005
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The Town Centre site provides very limited resources for the suite of threatened fauna
species known to occur in the site locality, with the exception of foraging resources for
species such as the Common Blossom Bat, Grey-headed Flying Fox and Back Flying
Fox. The foraging resources for these species are primarily comprised of the blossoms
of the Coastal Banksia, which is a common component of the site’s vegetation. In
isolation the site could not sustain a viable local population of any of these species.
Rather the site makes a contribution to the total availability of foraging resources that are
available, to local populations of these species, within and adjacent to the Casuarina
Beach develocpment area.

Specific measures have been taken as part of the Casuarina Beach development fo
preserve and establish foraging resources for threatened fauna reliant upon species
such as the Coastal Banksia in anticipation of the eventual development of the Town
Centre site. In this respect the loss of forage resources for threatened fauna species
reliant upon species such as the Ceastal Banksia would not disrupt the life cycle of any
threatened fauna species such that a viable local population of the species is likely to be
placed at risk of extinction.

2. In the case of an endangered population, whether the life cycle of the
species that constitutes the endangered population is likely to be disrupted
such that the viability of the population is likely to be significantly
compromised.

The Town Centre site does not support any “endangered populations” and, as such,
development of the site would not disrupt the life cycle of any species that constitutes an
endangered population such that the viability of the population is likely to be significantly
compromised.

3. In relation to the regional distribution of the habitat of a threatened species,
population or ecological community, whether a significant area of known
habitat is to be modified or removed.

The affected area does not support any threatened populations or ecological
communities.

The development of the Town Centre site would affect approximately 10 hectares of
modified costal scrub that provides some foraging resources for threatened species
such as the Common Blossom Bat, Grey-headed Flying Fox and Back Flying Fox. As
noted previously substantial areas of habitat for these species occur within the site
locality and specific measures have been taken as part of the Casuarina Beach
development to retain and re-establish foraging resources for species such as the
Commeon Blossom Bat, Grey-headed Flying Fox and Back Flying Fox in anticipation of
the eventual development of the Town Centre site and associated reduction in the
availability of foraging resources for such species.

In respect of the above the proposed development would not have any discernible
influence upon the regional distribution of the habitat of a threatened species,
population or ecological community nor would a significant area of known habitat be
modified or removed.

Kings Beach No 3 Pty Ltd Issue No. 0 September 2005
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4, Whether an area of known habitat is likely to become isolated from
currently interconnecting or proximate areas of habitat for a threatened
species, population or ecological community.

The only threatened species that potentially utilise the site are highly mobile species with
relatively extensive home ranges. [n addition the Town Centre site is currently
surrounded by infrasfructure forming part of the Casuarina Beach develecpment and does
not provide, nor form part of, any linkage system connecting external areas of habitat for
threatened species, populations or ecological communities.

Development of the Town Centre site would not result in an area ¢f known habitat
becoming isolated from currently interconnecting or proximate areas of habitat for a
threatened species, population or ecological community.

5. Whether critical habitat will be affected.

The Town Centre site does not confain any “critical habitat” for threatened species,
populations or ecological communities that is currently declared within NSW.

B Whether a threatened species, population of ecological community, or their
habitats, are adequately represented in conservation reserves (or other
similar protected areas) in the region.

Suitable areas of habitat for threatened species have been reserved as part of the
Casuarina Beach development to compliment existing conservation reserves in the site
locality. The Town Centre site does not contain any areas that would be suitable for
inclusion in the region's conservation reserves (or other similar protected areas) for the
purpose of improving the representation of threatened species, populations or ecological

com mfg‘i@s:‘or their habitats, within conservation reserves.

7. CQWiEBMhe development or activity proposed is of a class of development
TEGETRATY that is recognised as a threatening process.

The TSC Act defines a “threatening process” as “a process that threatens, or may have
the capability to threatened, the survival or evolutionary development of species,
populations or ecological communities”. Schedufe 3 of the TSC Act recognises the
following “key threatening process” that are of potential relevance to the development of
the Casuarina Beach Town Centre:

e “clearing of native vegetation”; and
o “Invasion of native planf communities by Chrysanthemoides monilifera {Bitou
Bush}’

In respect of these threatening processes it is relevant to note that:

¢ whilst the development of the Town Centre will require the clearance of
vegetation from the site, this vegetation has established on the site via a
combination of active post-mining revegetation and natural regeneration
processes, and is not true native vegetation in terms of its species composition
and structure;

Kings Beach No 3 Pty Lid Issue No. 0 September 2005
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s the implications of vegetation clearance upon native wildlife species, populations
and communities are negligible for the reasons specified previously; and

s Bitou Bush is 2 common component of the site's vegetation and development of
the Town Centre will result in the removal of this species from the site, with an
associated reduction in the potential for the site to act as a source of propagules
for the establishment of Bitou Bush on adjacent land.

In summary the development of the Town Centre site does not constitute a process that
would threaten, or have the capability to threatened, the survival or evecluticnary
develcpment of any species, populations or ecological communities.

8. Whether any threatened species, population or ecological community is at
the limit of its known distribution.

No threatened species, population or ecclogical community that could be potentially
affected by development of the Town Centre site is at the limit of their known distribution,
except in as far as the adjacent coastline represents the eastern limit of terrestrial
species and communities. The development of the Town Centre site would not result in
any coentraction in the distribution of threatened fauna such as the Common Blessom
Bat, Grey-headed Flying Fox or Back Flying Fox.

Conclusion

This eight part test has been completed, in accordance with the requirements of Section
5A of the EP&A Act, in respect of the potential impact of the Town Centre development
upecn threatened species, populations or ecological communities, or their habitats. The
conclusion of this assessment is that the Town Centre development would not have, nor
be likely to have, a significant impact upon any threatened species, populaticns or
ecological communities, or their habitats. As such there is no requirement for the
preparation of a Species Impact Statement for the Casuarina Beach Town Centre
development.
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FIGURES

Figure No. DA21  Aerial Photograph (2005) of the subject land

Figure No. DA39 Subdivision Plan
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Casuarina Beach Banksia Amelicration Program

Report no. 4 T
Pheto Records
Monitoring Schedules

4:00 GENERALLY | )
Current Inspection Date:- 01-03-2002
Last Inspection Date:-  13-08-2000

The Czsuarina Beach Banksia Amelioration Program ( formerly Kings Beach) has been in place for a p'eriod of
appraox. 3 years,

The Plantings were establ_ished utilising mathods which would see the plants survive and prosper under the existing
harsh environmental conditions without the aid of artificial stimuli (heavy fertilisation and irrigation).

Since that time the plantings have consolidated and progressed at various rates.

uf;,rne plantea specimens of Banksia integrifalia nave been noted ic have reached 1.5 metras i beight and were
en hearing biossoms during an impromptu visit last winter. Specimens of other species have been noted to have
reached 2 mirs.

Many-specimeans-however-continue.to.grow more slowly.although_most exiibit good calour and_are pradusing new
growth. It is worthy of note that even the smaliest plants are very difficult to dislodge from the ground, having formed
extensive root systems. 3

Peripheral species to the Program such as Eucalypts and Melaleucas have been reduced in numbers dramatically
through the effacts of browsing by local fauna. ’

2:00 PESTS

The BANKSIA INTEGRIFOLIA plantings continue to host naturally cccurring leaf miners and tip borers which have
slowed growth in many instanceas. This has however allowed stem callipers to develop and most trees have stems
which are exceptionzlly thick for their size and support the plants well,

3:00 MAINTENANCE
Maintenance procedures were last carried out during winter 2000, The tasks tarried out included Bitou recuction,
fertilising and remarking of plants.

The implementation of a regular maintenance regime would be beneficial o the existing Banksia plantings. It is

insidered critical that the fire braaks in Area 2 are well maintaired to protect the large number Banksia integrifolia
plants which exist in that area.

4:00 PLANT LOSSES AND REPLANTINGS .
Plani losses among the Banksia integrifolia plantings remain modest at approx.10%.

Other species have experienced heavier losses of approx. 63% due fo dry conditions and heavy browsing from the
locat fauna population.

Tatal losses far the overall combined plantings is approx. 20%.

it should be roted that a section of Area 4 was affected by a small bushfire which destroyed approx. 125 Banksia
integrifolia plants, this reprasents a significant percantage of Banksia losses overail.
No replantings have be2n established since the previous report.

See TABLE 4:01 overleaf.

Casuaring Beach Banksia Amelicration Report no. 4




. - Casuarina Beach Banksia Amelioration Program

Report no. 4 07-02-02
TABLE 4:0'_1 B S EXISTING PLANT QUANTITIES / LOSSES
SPECIES Planted! Areat | Area2 | Area3 | Aread | Area5 | Total
_ | Banksta integrifolia - 12200 2968] 6032 sol 2000 2950
' Losses ta date 39 248 19 145 834
Existing totai 2929 5784 31 5% 2116f 10915
) |
Banksia aemnula _ . 400 E 350 =] - 50
Losses to date ] _ ! 76 14
Existing total _ , 274 36| 310
a!lsstemon pachypyllus ' 5490 i 300 125 75
Losses to date | 224l 117 60
Existing total _ : 76 8 13 99
Callistemon salignus i 500 300 140 60
Losses to date ) l; 225 134 47
Existing total _ ! _ 75 6 131 94
EucaiYDtus robustz ' 300 i 300
Losses to date 276 !
Existing tatal _ 24 24
Eucalyptus teretecornis __1ao ' 100
Lossesto date I S S N B : _
. Existing total _ 8 ' 8
] i
Melaleuca quinguinerva _ 1000 _ 350 50
/ . Losses to date . . | 448 471 i
_ Existing total ' 502 3l 505
TOTALS — ] 15000 ] | __ 11855¢

| Note: Conditiens encountered on site, including the loss of plant marker siakes, has created difficulties groviding
[ definitive plant quantities and |osses. Considerable effort was expanded to obtain the data shown in Table 4: 01 which, although
approximate, we believe forms an accurate grofile of the existing plantings.

Casuarina Beach Banksia Amelioration Report no. 4 FProfect X 070362




Casuarina Beach Banksia Amelioration Program

Report no. 4 07-03-02

5:00 SUMMARY
Although considerable variation in growth rates has occurred a substantial basis ‘or the achievement of the .
Program's goals has been effected.

The Program’s existing plantings have become well established with the formation of extensive raot systems. I is
anticipated therefore, that the growth rates shown by the most successful plants will be achieved across a wider
range ¢f specimens in the immediate future.

However the forces of natural selection will always be determinate undsr the existing conditions. The implementation
of a regular maintenance regime will provide more consistent and predictable rates of growth.

Area 1 and Area 5, because of their accessibility and apen aspect provide the best opporiunity to enhance the
growing cenditions for the plantings through the provision of drip irrigation and mulching in to create a more

cultivated environment.

jeas 2, 3 and 4 remain in a reasonatly natural stale and provide an opportunity for the continued establishment of
plantings under the more natural conditions.

6:00 GENERAL MAINTENANCE RECOMMENDATIONS e

1. Re-sstablish fire breaks. ' ' -

2. Control the proliferation of Bitou, Leptospermum and other invasive weeds in all areas&

3. Establish whether or not a2ny e_lemental deficiencies exist within soils or plant tissues %@g@aﬁve testing.
4. Fertilise all existing planis appiying a low P, NPK fertiliser with trace elements at rates established through testing.
5. Re-establish plant markers.

6. Spray infected plants to remove borers.

7:00 REPLANTING RECOMMENDATIONS )

The replariting, provision of drip irrigation and muiching to all plants within Areas 4 and 5, coupled with reguiar weed
~ontrol measures will provide conditions conducive to faster growth rates and an increased ability to produce
Aflorescence.

4. Re-establish plantings within AREA 1 - 39 plants.
2. Re-establish plantings within AREA 5 - 834 plants,

3 Provide drip irrigation fertiliser and mulch to new and existing Banksia integrifolia plantings within AREA 1 and
AREA 5. .

The implementation of irrigation and mulching works ta Areas 1 and 5 coupled with 2 regular maintenance regime will
pravide 5918 Banksia integrifolia plants with vastly improved growing conditions. Under these new conditions, and in
consideration that some specimens have already borne inflorescence, it wouid be reasonable to assume that
flawering on at least 30% of pfants would take place during the winter of 2003. The baiance of plants would then
come into flower sporadically over the following growing seasons as conditions and plant growth allow.

Casuarina Beach Banksia Amelioration Report o. 4 "
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-Casuarina Beach Banksia Amelioration Program

Report ne. 4 07-02-02

8:00 PHOTO RECORDS and MONITORING DATA

SAMPLE TABLE 8:01 MONITORING SCHEDULE
Area 1 Species Data . | No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
| Banksia integrifolia Height 150 400 450 - 250 / 350 1100
] : Spread 110 S50 450 = 600 / 4400 1000
Caliper 10 25 15 - 20 / 23 40
Cemment - 4
J — K5
| o : i
NOTES:
1. Dashes in colurnns represent markers which could not be located therefore no data collected.
2. Slashes in celumns represent plants which have perished.
3. All measurements are shown in millimetres.
3 4. Heigitt and Spread measurements have generally been rounded to the nearest 50rmm.
, 5. Caliper measurements have been rounded to the nearest 5mm..

Casuarina Beach Banksia Amelioration Recort no. 4
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( asuarina Beach Banksia Ameiioration Program Report no. 4
“ABLE 8:01 MONITORING SCHEDULE 7.3 -2002
r : 4
7 Area 1 Species Data No. 1 No.2 No.3 No.4 No.5 Ne.6 | Neo.7 No.8
Li .nksia_integrifolia Height 150 400 450 - 250 250 350 | 1100
I Spread 1o 550 450 - 600 300 400° 10Q0
Caliper 10 25 15 - 20 10 25 40
}_' o Camment '
. . Data No.9 | No.10 | No.11 | No.12 | No.13 | No.14 | No.15 | No.1§
L Height 1100 600. ¢ 1100 900 1200 | 1100 125 1200
Spread 500 750 1050 900 600 300 100 700
o Caliper 35 30 4Q 35 is 35 10 35
1_ — Comment
= = Data No.17 | No.18 | No.19 | No.20 | ‘Ne.21 | No.22 | No.23 | No.24
L - Height 125 | 310 | 200 | 600 | €00 | 100 | 2s0 [~ -
e Spread 250 300 300 400 S0% 100 260 -
T de Caliper 10 15 15 20 20 10 10 - .
[ Comment
iﬂ:: ] Data No.Z5 | No.26 | "No.27 | No.28 i Ne.29 "' N&.307 |~ Na.31 [ Ng3z—
L 1 Height reshoot | 350 170 210 600 / 600 200
Spread 350 125 200 450 | / 800 200
2 Caliper 20 5 15 20 i/ 30 10
Comment - -
y Data No.33 | No.34 | No35 | No.36 No.37 | No.38 | No.3% | No.4Q
i- Heicht 400 325 350 600 | _175 = 80 170
- Spread 390 300 350 300 170 = 80 160
L Caliper 15 15 15 25 10 - s 10
v - - - ~Comment - T e S| | -
| - Data No.41 | No.42 | No.43 | Nodd | No45 | No.d6 | No.a7 | No.48
“m Height 500 600 - - | 500 - 115 | 1000
k. . Soread 400 300 - - 600 = 110 300
il Caliper 15 115 | - - 20 E 5 15
4 -
. Comment
, | _
i Data No.49 | No.S0 | No.5S1 | No.52 | No.53 | No.54 | No.55 | No.sS6
- =i Height 600 | 255 - - 300 | 350 | 450 | 350
o “Spread 600 250 - - 250 400 450 500
[ — Caliper 20 15 - - 10 [ 15 20 15
Comment .-
i Data No.57 | No.58 | No.53 | No.60 | No.61 No.62 | No.63 | No.64
Heicht 200 250 - | 800 500 - 300 500
. B Spread 100 | 400 | - | 600 | 500 - 400 | sao
3 _ Catiper 10 s e 20 15 - 15 30
Comment - l =
B ] I
' (~suanina Beach Banksia Amelioration Ferort no. 4  Project X 0750,



€ 1suarina Beach Banksia Amelioration Program

Report no. «

TABLE 8:401 . MONITORING SCHEDULE 7-3-200
r ) ] {
Area 1 Species Data No.65 | No.B6 | No.67 | No.68 ! No.B% | No.70 i No71 | No.72
£ nksia integrifolia Height 500 250 700 250 400 1500 - 400
Soread 500 750 800 300 500 1500 - 300
Caliper 20 15 30 i 15 25 40 - 15
] L Comment
[ Data No.73 No.74 | No.73 No.76 No.77 | ‘No.78 No.79 Nc.80
L _ Height £00 350. 300 = 300 380 160 300
Spread 500 250 200 - 300 250 230 150
b Caliper 15 20 5L - 15 10 5 10
Il Comment .
[ _ Data No.81 | No82 | No.83 | No.84 | No.8S | No.86 | No.87 | No.88
| Height . 600 E 250 250 600 = 1050 500
Spread 300 - 300 250 £50 ~ 50¢ g00
o 0 Caliper 10 - 10 15 20 - 25 15
L Commertt
Jf‘_""_ - = T pata T NeB9 TNS90 | NG9T | Ne.92 | TNe93 NG9 T Ne9s I Nags
. Height 1200 350 600 250 170 500 500 =
o ) Spread 600 450 500 450 200 500 400 -
B Caliper 25 20 25 15 10 20 20 -
Comment
R |
- ]
N -
{ _ _
[F i
1
‘_ e
! . -
i_
L
*_
- - —
C-suarina Beach Banksia Amelicration Fegort no. 4 . Project X 07334
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Report no. 4
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TABLE 3:01 MONITORING SCHEDULE 7- 3 -200%
[ i’
' Arza 2 Species Data N0.140 | No.141 | No.142 | No.143 | No.144 | No.145 | No.146 | No.147
'__l nksia integrifolia Height - - - - - < L 500
Spread - - - - - - - 350
Caliper - - - - = - - 15
I__ Comment - - - - - - - '
] i Data No.148 | No.149 | No.150( No.151 | Ne.152 | Ne.153 | No.154 | No.155
| Height 225 A 100 | 300 | 200 | 175 - .
! B Spread 150 /i - 100 200 200 |~ 150
o Caliper 10 / - 10 10 10 | 10 -
5 Comment / - o
o Data N0.156 | No.157 | No.158 | No.15% | No.160| No.161 | No.162 | No.163
L ~ i Height - 150 / / 300 | 200 | 500 | 2s0
L 3 Spread - 100 A / 250 175 400 180
- ) Caliper - 5 / / 10 10 15 10
L Comment - / / )
Data No.164 | No.165 | No.166 | No.167 | No.168 | No.169 | Ne.170 1 No.171
| i Heiaht 250 | 400 175 - - - 250 400
Spread 200 400 80 - - - 300 250
i . Caliper 10 15 5 = = = 10 ¢ 10
| Comment- - - -
o ' Data No.172 | No.173 | No.174 [ No,175 | No.176 | No.177 | No.178 | No.179
J - Height / - - 360 400 250 300 600
Spread / - - 175 250 | 300 200 150
i'- B Caliper / 1 - 10 15 10 10 10
! o Comment / S =
P ‘ Pata No.180 | No.181 | No.182 | No.183 | No.184 | No.185 | No.186| Ne.187
L Height - - - - 200 450 | .150 250
o Spread : - = - 100 | 320 | 125 | 230
‘l_ Caliper = - - - 10 10 5 10
L Comment - - - =
|_ Data No.188 | No.189 | No.190 | No.191 | Nc.192 | No.193 | No.194 | No.195
‘ Height 600 600 300 600 220 150 300 600
) ) Spread 600 500 400 600 310 70 350 | 600
Caliper 15 15 10 15 5 5 10 15
Comment )
Data No.196 | No.197 | No.198 | No.199 | No,200 | No.201 | No.202 | No.203
i} ) Height 200 250 / 600 500 | 250 350 300 _
. N Spread 250 220 / 500 500 175 250 300
| Caliper 10 10 / 10 10 10 10 10
. B Comment / i
(-~suarira Beach Banksia Amefioration Report no. 4 Project X 0703



{ isuarina Beach Banksia Amelioration Program

Report no. ¢

TABLE 8:04 ) MOMITORING SCHEDULE 7-3 200
Area 2 Species Data No.204 | Me.205 | No.206 | Na.207 | No.208 | No.209 | No.210 | Ne.211
‘j nksia integrifelia . reight - 400 255 400 500 500 205 300
Spread - 600 175 500 300 300 | 200 300
N Caliper - 15 5 10 i0 i5 10 15
JH Comment g )
_ Data No.272 | No.213 | No.214 | No.2151 No.216 | No.217 | No.218 | No.219
P Height 165 300. - 170 190 / - -
: ) Spread S0 200 - 40 105 / - -
o = ) Caliper 5 10 - 5 5 / - -
P _ Comment ' = / - -
_— Data N0.220 ! No.221 | No.222 | No.223 | No.224 { No.225 | No.226 | No.227
l_ - Height - - 165 175 / 155 250 -
: . Soread e 5 105 | 150 /b oo | 2s0 4
o i Caliper - - 5 10 / 10 10 =
f_ - Comment - i / N
B Data No.228 | No.229 | No.230 | Ne.231 | No.232 | No.233 | No.234| No.?35
L Height 300 155 - - 180 175 - 250
Spread 300 120 - - 100 100 - 250
' Caliper 10 5 - - 5 10 - 10
r T Comment - = -
, Data No.236 | No.237 | No.238 | No.239 | No.2401 No.241 | No.2a2 | No.243
[ Height . - 300 - 250 / 280 /
: Spread - - 250 = 105 / 160 A
L Caliper - - 10 - 10 / 10 /
1 = Comment - - - / /
’_ i Data No.244 | No.245 | No.246 | No.?47 | Ne.248 | No.249 | No.250 1 No.251
5 Height 500 - 150 250 300 260 150 -
Spread 250 - 80 200 400 200 100 -
J Caliper 10 - 5 10 15 5 5 -
Comrment - ) -
|
[ _
I
b
[ _ |
'_
(~suarina Beach Banksia Ameficration Feport no. 4  Frojeat X o7
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¢ suarina Beach Banksia Amelioration Program

gt

Repori no. ¢

TABLE 3:01 MOMNITORING SCHEDULE . 7-3-200
=
Area 3 Species Data No.37 | No.28 | Mo.89 | No.T00 | No.T03 ! No.104 | No.105 | ‘No.106
- 1C flistemen salignus Height - - - / ] - - .
7 Soread = = . 7 - - i _
il Caliper - = = / - - E "
= ~ Comment - - - J - 3 - =
I lalevca quinguinerva Data No.1011 No.T02 | No.107 | No.108 | No.109| Ne.110| Ne.111 | No.117
. _ Height - / - / / 500 / - /
] Spread - | v % / 150 / - /
L Caliper - / / / 10 / - /
- Comment - / / / / - /
[~ Data No.118 | No.119 | No.120! No.131
Height 450 e Iy e
o Spread 150 - / -
i Caliper 10 - / -
. Comment - / o
Callistemon pachypylius Data No.112 | No.T13| No.114/ No.715! No.i16 -
L Height - - / - 300
Spread - = / = 200
Caliper “ - / s 5
L Comment - £ o/ .
]
|1 nksia intearifolia Data No.121 | No.122 | No.123 | No.124 | No.125| No.128 | No.129 _
L Height L L 4 |y §o300 | 130 i 4 )
Spread / / i 250 160 / = .
Il Caliper / A 15 5 / -
E Comment / i / -
' |
Iz |
banksia aemula Data Ne.126 | No.127 | No.130 | No.137 | No.138 ! No.139 .
i Height 500 300 325 / 300 -
i L Soread 250 | - 400 350 / 350 - ]
Caliper 15 15 15 / 10 : l
P Comment / -
'
= calyptus robusta Data | No.132| No.133! No.134 | No.136 ~
| L Hetght / / / / !
. Spread / / / / | _
' Caliper / / / / |
L - Comment / / / /
_ B |
_ ! 1 I l
-suafina Beach Banksia Amelioration Repert no. 4 Project X 0703
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€ 1suarina Beach Banhksia Amelicration Program

MONITORING SCHEDULE

Report no. 4

7-

3 -200:

TABLE 8:04
A

Arsa 4 Species

Data

No.252 t Mo.253 | No.254 | No.Z255 | No.256 | No.257

No.258

No.260

nksia_intagrifolia

Height

- - / .- 500 /

£
1=
+{ a affected area)’

Spread

S - = 500

Caliper

Comment

/
- - /1 - | 10
/

~ o~~~

=

=

— e
|

Data

No.262 | No.270 | No.271 | No.272 | Ne.273

Height

- / -/ / /

Spread -

Caliper

Comment

1
\\\L
~ [~ P~
~ [~ [~
~ N~

zalyptus teretecornis

Data

N0.259 | No.261 | No.263 | No.264

I

Height

250 . - b . 1000

ot

Spread

100 | - A 300

Caliper

L
No e AR

Comment

o el o3

£iCallistemon salignus:

Data

.

A

iy

Height

Spread

Caliper

Comment

i

listemen pachyphyllus.

L
™

Data

‘L

Height

Spread

Caliner

Comment

! Teeyanng Beach Banksia Amelioration Report no. 4

Project X

07-(3-0;



]

280 spread 310 caliper |

height

/2

5

er t3

ip

200 cal

height 310 spread

]
—
1o
@
=}

250 cali

height 225 spread

91

240 spread 150 caiiper 10

height

5/3

S}

iper

read 56 cal

36 sp

2ight

h

iper 13

eight 210 spread 350 cal

i

Area B

s -

Photo

07-03-02

Casuarina Beach Banksia Amefioratiort Report



heigﬁt 150 pread 140 caliper3

5/10

ight 110 spread 100 caliper 5

he

5/9

ead 250 caliper3

height 200 spr

5/14

ight 1080 spread 180 caliper3

he

s/

S

2ad éso calipel.'l1

SDP

220

sight

it

5/20

iper 3

cal

Area 8

Photos

07-03-02

tionn Report

Banksia Ameliora

-LCasuarina Beach



€ suarina Beach Banksia Amelioration Program Report no, 4
TABLE 8:01 MOMITORING SCHEDULE 7- 3 -2002
A Araa 5 Species Daia M0.278 | No.277 | No.279 | Na.281 | No.282 | No.284 | No.2851 No.286
! ,g ksia_integrivolia Haight 400 300 i 100 = . 300 150 250
L Spread 220 300 ¢ 60 - - 400 100 200
) Caliper 15 15 | § - - 10 S 15
’_ ) Comment ] ; - -
' Data No.287 | No.288 | No.291 | Ne.295 No,296 | No.297 | No.298 | No.299
Height 100 | 130 250 - 130 200 - =
Seread 150 140 | 300 : 135 150 - -
5 |___ Caliper 5 10 ! 15 - 10 10 - -
L Comment ' = - -
._f . Data | Na.300 | No.301 ! No.302 ! No.303 | No.304 | Ne.305 | Na.306 | No.307
B Height | 170 | 100 ! 250 - 155 / = /
- Spread 150 145 © 250 - 140 / - /
\ ! Callper 5 5 10. - 5 / = /
Comment | - / - /
!
Data No.308 | No.309 i No.310 | Na.311 ) Ne.312| Ne.313 | Ne.314| No.315
Heiaht / 150 | 150 200 i70 4 - -
Soread / 130 110 200 125 / - -
Caliper [ 5 5 10 5 / - -
Comment / / - -
Data No.376 | No.317 ! No.318| No.319 I !
Height 100 | 150 | 150 100 |
- | Spread 140 | 130 | 140 | . 300
| Caliger 5 S 10
Comment i
. !
Z.. _emon salignus Data No.275 ! No.278 ! Ne.280
ei— Height ! - / -
L Spread | - /- - :
Caliper - / - |
l: . _ Comment - L B - :
1
Zallistemon pachyphylius Data Nb.289
lj ) Height - !
i o Spread s |
=, I Caliper - |
I—. Comment - |
"\ 2nksia aemula Data Na.283 | No.290; No,292 | No.294 _ _ _
| ' Height - 300 120 =
e Spread - 250 130 -
| Caliper - 15 10 =
Comment - - I

: Cretaring Beach Banksia Amelicraticn Report no. 4.
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7 August 2003

Mr D.Broyd _
Director - Development Sarvices
Twead Shire Council
v PO Box 816
MURWILLUMBAH NSW 2484

v

QOur Refence: DOCO311065.ag0.02/3795
Your refecante! .

“ear M;%J\

CASUARINA BEACH DEVELOPMENT — GONSENT CONDITIONS . .
|SSUED BY THE LAND AND ENVIRONMENT GOURT ON 47
DECEMBER 1998 . i

| refer to the meeting held on the 4 April 2003 batwesn Consolldated
Properties, Tweed Shire Gouncll and the National Parks and Wild:lfe Service
(NPWS). At that mesting, 3 proposed rehabilitation pregram was ottined by
Consolidated Properties foia number of areas in the vicinity of Casuaring
Beach. J

“The rehabilitation program was praposed to enabla the development of e
Sanksla deferred areas 1o procssd and to compensate for tne losa of
Common Biossom Bat habitat on tha site. Following further discussions, a
rehabilltation program was agreed to in principle. The elements of the
program include:

1. Compensatory plantings of Coastal Banksia (Banksia Infegrifolia) and
other food trees for the Comman Blossom Batin areas within the Cudgen
Nature Resarve. o

2. Compensatory plantings fn areas to the north-west of the deferred areas
at Casuarina Beach. | '

3. Provision of funding of $200 000 to caver works in points 1 end z.above.

4, Remediation/rehabilitation works on the Bankslas plented same threa
and a half yeatrs ag6 (Land and Environment Court Conssnt Cor.dition Na
46).
addition to the funds allocated to points 1and 2.

Given that the above works have been incorporated into amanded cansert
conditions, it Is considered that these warks would compensata for tae |ass
of Common Blossom Bat habitat in the defarred aréas. Cansgequendy, i1 is
agreed that Stage 68 (26 lot residential subdivision within the Northwast
Precinct) may be ceared. Additionally, it is agreed that the remainder of the

Northwest Precinct and Town Centre may ba cleared. These agreementa

Ausceallan-mmad < 100% reeyeled paper

11:48 @7321168814 97x

it is noted that tha allocation of funds for these works must be in
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" | are made on the provisidn that the clearing works for the Northwest Prt:cin_ct
and Town Cants shall not he undertaken prior to 1 September 2003 {end of
winter).

in view of the above, Twaed Shire Coundil is thersfore ac}v‘lsed that the
NPWS is satisfied that Conditlon 41(d) of the Land and Environment Court
conditions for the.abovie development has been met | -

if you require any furiher information please contact me on 6659 82%0.

Yours faithfully,

Manaqer Conservatiofl Programe ang Planning Division
For the Director-General

26-NOU-2003 11:4@ @732118814 97x P.B4
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New Oceanfront Township ‘
2™ April 2003 A

e y\?e"appreéiéta 'your'resbonse'_go,lhe'ﬁrgieﬁw of the matter and advisé that:

-HSW National Parks 3 Wildlife. Service
- Gonservation Programs & Planning Division

" Dear Gary

* Northern Direciorate -

—

.ocked Bag 914
ﬁtDFFS HARBOUR NSW 2450

WITHOUT PREJUDICE" .

 For Attertion Gary Davey “ . . I

=

Rei. DEFERKED AREA AT CASUARINA BEACH B
7 . & ° .3'. :.

e refer {o the above and note the conterits of your lstter o the 416%™ April 215
2003‘ N R I, . \ .l v . - ! N y .‘ - “«.

tve generally support the outcome as provided by you in your lefter. We e
Wish to confirm and advise as follows: o o

. .1:  Allarangements allow for the dearing of the deferred area —y
- known as Narth West Precinctat the end of winter.save thatthe = 7.7
.+ -area known as Stage 6B may be cleared uportthe issue ofa - ...

' Qavel_,o'pment-Consentvfor;Stage BB-(forthwith) ;. . . w0 o

L

.. 2. ADevelopment Gonsent (Consent Order) be handed to the.
urt on the 23™ April 2003, That consent contain & candition
the NPWS receive the sum-of $200,000 from the applicant
yarpelioration works. . -, - g : LT

1. CVISION iy

TECHNOLOGI

NP advise Goundil that it is satisfied pursuant to Condition
41 (D) of the Stage 1 Consent —that stage 6B may be cleared
upon isstie of the Development Consent and Ihat the balance of
the North West Precinct may be cleared following the 31%

_ August 2003, : )

4. NPWS, confimming that there is no impediment to the clearing of
the Town Center site as and from 1% June 2003.

hmmm‘;mm-m
Lrral 1L 344 Clutemn Sovm Bridore Q9000 Moy |

*] @rany A N '
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.o R w
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e 5. Thatthe sum of $200,000 includes the cost of the cempensatory
| ‘ plantings and rehabilitation works referred to in ltems 1,2, and 3
O of your letter dated 16™ April 2003. o bewd

T E \Ve advise that we would be in a position fo pay ésumawzoo,ooo
=l whhin 14 days of the issue of the Deferred Developmerit Consent for
$tage 6B.

Would you please confirm the above as satisfactory as soon as possible?

Yaurs faithfully,

P
PETER MACGREGOR

16—-APR-26@3 i7:37 +61 2 66516187 96% P.85
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16 April 2003
Mr Peter MacGregar
Advisor
i Donsolidated Properiies
GPO Box 358 , .
BRISBANE QLD 4001 [our ref],
Qur Reference:
Your rcfvr+1ce: ] '
WITHOUT PREJUDICE

Dear ﬂylr

MacGregor

DEFERRED AREA AT CASUARINA BEACH.

Thank lyou for your facsimile in response to my letter of earlier today. |
appreciate your prompt reply.

In relafion to the five points in your letter | provide the following advica.

The pejnts below correspond to those in your letter:

1. NFPWSE agrees with this proposal, Stage 68 may be cleared upen the
fssue of a relevant development consent. The remainder of the North
West precinet may be cleared following the end of winter {as from 1
September 2003).

2. Thg sum of $200,000 is endorsed. For audlt and transparency
purboses, it is appropiate that only those monies that will be
expended on NPWE iands be transferred to NPWS, The ramalnder
shopld be transferred to another party, possibly Council with s
conpurrence. It may be preferable that the funds be gllocated hetween
projects based on an agreed revegetation/rehabilitation plan, | suggest

~ thafithese matters be resolved in the future. In the intarim, if Council is
amenable, the monies could be transferred to ft.
NPYVS agrees to advise Councll that it is satisfied that Condition 41(0)

hasibeen met.
4. NPWS acknowledges the previous agreement for the clearing of this
sitejte commence after 1 June 2003. NPWS asks thal the clearing be
delgyed, If practicable, over winter to protec fapding resources.
Norletheless, NPWS acknowledges that clearing may comimence after

1 Jgre 2003, It js understood
under s96 of the Environmerital

that t{n‘s may require an amsndment
Planning and Assessment Aot.

5. Thelsum of $200,000 covers the matters in points 1 and 2 In my lefter
dated 16 April 2003, not point 3, It is the view of NFWS that the ratters
in golnt 3 are subject to a cument Land and Environment Court
conglition and, as such, should already be subject to implementation, |
apougise if this was not clear fram my sariier correspandernce.
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| trusl that this addresses the issues raised in your facsimile. Your
soopefation over these matters is appreciated.

Pleasé do not hesltate 1o contact me If you require any further information,
| may be contacted an 02 6659 8230 or 0402 148 300.

.
Yours faithfully
(;" -c\.m«_y\
GARY!DAVEY
Manager, CPPD

Northern Directorate

far DIRECTOR-GENERAL

16~APR-2083 17:37 +Gl 2 GE516187 987 F.e3
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CASUARINA BEACH PROJECT

COMPENSATORY HABITAT
for
The COMMON BLOSSOM BAT

April 2003

1 INTRODUCTION
Ki General

This Report addresses opportunities for the provision of compensatory habitat, particularly
plantings of Coast Banksia and the generaticn of littoral rainforest at Casuarina Beach, to
provide habitat for the Common Blossom Bat Syconycleris aqustralis. The establishment of
further compensatory habitat for Common Blossom Bats, as documented in this Report, is in
response to the recent and/or imminent lodgement of Development Applications for several
remaining portions of the Casuarina Beach Estate, south of Kingscliff in northeastern NSW.

The compensatory habitat provisions currently in place have arisen out of discussions,
negotiations and investigations conducted over a long period at Casuarina Beach (since 1994).
The opportunities identified within this Report take into account:

the existing plantings of foraging rescurces for the Common Blossom Bat;

data on the Blossom Bat population and its habits in the Casuarina Beach area;
and

the opportunities provided by and constraints 1mposed by devebpment
reqmrements on Casuarina Beach and associated activities in the vicinity.

1.2 History

Development of the subject land at Casuarina Beach has been the subject of a development
consent granted by the NSW Land & Environment Court in 1998. That consent imposed a
number of conditions inter alia for the provision of habitat and resources for the Common

Blossom Bat.

A population of the Commeon Blossom Bat was known to occur on the subject land and in the
vicinity utilising rainforest vegetation in the vicinity of the Wollumbin Scout Camp (on the
eastern side of Cudgen Lake to the south of the site) and foraging on a range of nectar-
producing plants within a home range of approximately 2-4km. The Casuarina Beach site
(which "had been entirely cleared and mined for heavy minerals in the 1960s and 1970s)
contained regrowth stands of the Coast Banksia Banksia integrifolia, which (along with a
number of other plant species), provides a winter-foraging resource for the Common Blossom

Bat.

The conditions of consent for the Casuarina Beach project included inter alia:
the planting ol approximately 15,000 Coast Banksias and other relevant plant
species as a future foraging resource to replace the stems of Coast Banksia to be

removed for the whole of the development. Those ‘compensatory plantings’' were
located on lands to be retained and conserved to the west and northwest of the

Casuarina Beach development ares;

the planting of Coast Banksias within the Casuarina Beach project itself over the 8
management lots; and

® Gunninah Environmental Consultants
Rel: 03016 - April 2003




‘)

the deferral of development in two portions of the Casuarina Beach site for a period

of 4 years {in the case of the Town Centre site) or some other period agreed by

NPWS, Gunninah and the applicant (in the case of the Northwest Precinct).
The latter measure (the deferment of development of the Northwest Precinct and the Town
Centre within the Casuarina Beach site) was the result of negotiations and discussions
between Tweed Shire Council {TSC), the NSW National Parks & Wildlife Service (NPWS} and the
then applicant for the project. The four year period concludes on the 30t of June 2003, and
there has been 1o other agreed timeframe.

The 1ssue of the Common Blossom Bat and its foraging resources have been addressed in a
number of previous Reports and documents, commencing with the original Flora & Fauna
Assessment Report prepared by Gunninah Environmental Consultants {Gunninah 1995) and
the Species Impact Statemnent (SIS) prepared for the project (Gunninah 1996). Other relevant
documents include Reports prepared by Dr Bradley Law and Dr Greg Richards regarding the
Casuarina Beach site and the detailed analysis of foraging resources for the Common Blossom
Bat prepared by F Dominic Fanning (Gunninah 1999).

1.3 Current Applications

Two Development Applications (DAs} have been submitted recently to TSC for development
actvities on the Casuarina Beach site. An application for development of the castern part of
the Nerthwest Precinct (Stage 6B) has been lodged with TSC, and a DA has also been lodged for
development of the balance of the Northwest Precinct.

Development Applications have also been prepared for the Town Centre (which was one of the
deferred areas agreed in early 2000) and for Lot 54 {which has already been cleared of ail
vegetation and has been entirely modified by earthworks and levelling).

Whilst other DAs will be Jodged over ensuing years for development activities on portions of the
Casuarina Beach site, there are no other remaining areas of vegetation containing Coast
Banksias for which the applicant will be lodging Development Applications. The three relevant
DAs which pertain to the ‘deferred’ areas on the Casuarina Beach site are:

Stage 6B (the eastern part of the Northwest Precinct);
the balance of the Northwest Precinct; and

the Town Centre site.

2 CIRCUMSTANCES

The various investigations and Reports with respect to Common Blossom Bats and their
foraging resources in the Casuarina Beach area, including the specialist Reports prepared by
Dr Greg Richards and Dr Bradley Law, and the detailed decumentation prepared by Dominic
Fanning (Gunninah 1999), have concluded that:

roosting habitat and resources for Common Blossom Bats in the vicinity is limited,
and currently known roosting habitat is confined to rainforest in the Wollumbin
Scout Camp site {near Cudgen Lake);

the local population of the Common Blossom Bat at this location is approximately..
200 individuals (based on the location and extent of roosting and foraging habitat,
and the normeal foraging range of the Bats); and

© Gunninah Environmental Consultants 2
Rel: 03016 - April 2003
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the distribution and abundance of Coast Banksias is not a litmiting factor for the
population of Common Blossom Bats at this location, given the array of the winter-
foraging plant species available and their extent in the locality (Gunninah 2000).

These issues have been canvassed at some length in the earlier Report for resources for the
Commeon Bat at Casuarina Beach (Gunninah 1999), and in various Reports and discussions
involving the NFWS, Dr Bradley Law, Dr Richards and others.

The compensatory activities for Common Blossom Bats which had been accepted by all parties
in the negotiated outcome in early 2000 include:

the planting of 15,000 Coast Banksias and other species in the conserved lands to
the west of the approved Casuarina Beach Estate development; '

the planting of 300 Banksias within each management lot {to a total of 2,400)
throughout the Casuarina Beach Estate; and '

the deferral of development activities in the Northwest Precinct and Town Cenire for
a period of 4 years or (in the case of thc Northwest Precinct) some period other than
4 years if agreed by NPWS, Council and the applicant.

Development activities on the Casuarina Beach site and along the major foredune regeneration
project to its immediate east, have, included the provision of additional resources {in terms of
Coast Banksias) for the Common Rlossom Bat. Of particular relevance in this regard is:

the planting of a total of 2,454 Coast Banksias throughout the Casuarina Beach
project site; and

the planting of a total of approximately 20,000 Coast Banksia within the foredune
rehabilitation area (Lot 500) on the castern side of the Casuarina Beach Estate site.
Those plantings have included 5,937 individuals in 2000-2001, 11,402 individuals
in 2001-2002, and 2,907 individuals in 2002-2003. It should be noted that there is
at least a 70% success rate with those plantings of the Coast Banksia, and that
many of the specimens planted in 2001-2002 have reached a height of up to 4
metres and support considerable numbers of inflorescences.

The additional resource of 20,000 Coast Banksia which have been planted on the coastal dune,
and which have achieved a high level of success, exceed the original requirement for
‘compensatory’ plantings {of 15,000 individuals including other species). An additional 7,021
Coast Banksia are to be planted in the foredune area over the next twelve months.

In total, therefore, there have been approximately 38,000 Coast Banksias planted in the
vicinity of Casuarina Beach since the project achieved development consent from the Land &
Environment Court, and a futher 7,000 are to be planted. That resource considerable exceeds
that which was originally required to satisfy the development consent, and is su bstantially
greater than that which was removed.

The availability of a range of other winter-foraging plant species for the Common Blossom Bat is
of particular relevance. As docuxiented in detail in the Gunninah 1999 Report, there are several
other native tree species which provide winter-foraging resources for the Common Blossom Bat,
including the Large-leaved Paperbark, Banksia erciifolia and B. robur, and several eucalypts.
The extent of those resources in the general locality was also addressed in the Gunninah 2000
Report, with extensive stands of the Large-leaved Paperbark present around Cudgen Lake and
elsewhere in the locality. The presence of these resources supplements the stands of Coast
Banksia in the locality, and reduces the potential dependence of the Common Blossom Bat on
the Coast Banksia resources,

The ‘compensatory plantings’ which were undertaken as part of the consent conditions have
generally not proved particularly successful. Whilst many of the plants in the northernmost

— e
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area (immediately to the north of the Casuarina Beach Estate site) have prospered and are

producing inflorescences, the majority of those in the various plantings sites to the immediate

west of the Casuarina Beach Estate have either failed or have remained in a stunted cond;tion.

Many of those plantings do not currently support inflorescences. As indicated below, however, i
there is an opportunity to rehabilitate those plantings by a program of active maintenance and |
management.

=

3 OPPORTUNITIES

Opportunities to provide further Coast Banksia resources for Common Blossom Bats in the
vicinity of the Casuarina Beach Estate have been identified as a means of facilitating consent to
development of the remaining portions of the Estate while concomitantly providing resources to
enhance the survival of and to increase the population of Common Blossom Bafs, Identification

of these opportunities has involved consideration of:

the poor success rate of the original ‘compensatory plantings’ and the need for
maintenance of these supplementary resources provided for the bats;

the provision of an additional 27,000 Coast Banksias in the foredune rehabilitation
program, which were not contemplated at the time of development consent;

the opportunity for rehabilitation of parts of Cudgen Nature Reserve and for the
provision of long-term resources for Common Blossom Bats in that locality; and

the shortage of Littoral Rainforest suitable for roosting in the vicinity of the
Casuarina Beach site (as discussed in the Gunninah 2000 Report).

Three principal opportunities for the provision of further ‘compensatory’ plantings are availzable
in the vicinity of the Casuarina Beach Estate site:

the provision of supplementary habitat and the ephancement of resources for the
Common Blossom Bat within the area of Cudgen Nature Reserve to the mmmediate
south of the site (the area bound by the Casuarina Beach Estate, the Coast Road,
the beach and the village of Cabarita}. The proposal is for the removal of dense
stands of Bitou Bush and Coastal Tea-tree and their replacement by stands of Coast
Banksia in the eastern part of the Cudgen Nature Reserve, and the provision of
littoral rainforest (to provide additional roosting habitat) in the western part.
Details of the proposed rehabilitation program within the Cudgen Nature Reserve
are provided within the Report prepared by Aspect North, dated April 2003;

enhancement and remediation of the existing 'compensatory’ plantings where the
success rate and vigour of individual plants has been less than ideal. Measures
proposed in these areas include the application of fertiliser and supplementary
watering (if necessary), and protection of the plantings from browsing by the use of
fencing or plant guards; and

the provision of supplementary plantings of Coast Banksia within the conservation il
land to the immediate west of Northwest Precinct. There are moderate areas of -
disturbed and degraded introduced grassland at this location, which would provide B -
a substantial additional opportunity for the planting of Coast Banksias both for the

rehabilitation of vegetation generally and for the provision of additional winter-

foraging resources for the Common Blossem Bat. i

@ Gunninah Environmental Consultants
Ref: 03016 - April 2003 :
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The provision of supplementary or ‘compensatory habitat’ for the Common Blossom Bat which -
has been undertaken to date in association with the Casuarina Beach Estate development has
included:

the planting of 15,000 Coast Banksias {and other species) in ‘compensatory
plantings’ on conserved lands, and the planting of 2,454 Coast Banksias within the .
Estate;

the deferral of development activities in two portions of the Estate {the Town Centre
and Northwest Precinct); and

the planting of in excess of 20,000 Coast Banksias within the foredune
rehabilitation area {with an additional 7,000 to be planted over the current 12
month period).

Relevant considerations include:

the poor success of the initial ‘compensatory plantings’ except for those in the
northernmost area; and

the high levels of success of Coast Banksia plantings within the foredune area and
the inflorescences contained thereon which provide foraging resources for Common
Blossom Bats.

To facilitate development of the remainder of the Casuarina Beach Estate site, and to ensure
the provision of resources for the Common Blossom Bat at this location, further ‘compensatory
habitat’ is proposed, including:;

the rehabilitation of part of Cudgen Nature Reserve to the immediate south of the

Casuarina Beach Estate site by the removal of Bitou Bush and Coastal Tea-tree and

their replacement by stands of Coast Banksias {for foraging) and littoral rainforest

(for roosting};

remediation of the initial ‘compensatory plantings’ by the application of fertiliser
and water as necessary and by fencing or protecting plantings from browsing; and

the provision of an additional area of ‘compensatory plantings’ within the conserved
lands along Cudgen Creek to the immediate west of the Northwest Precinct in an
area of introduced grassland and disturbance.

The additional opportunities identified above are intendéd to further supplement resources and
habitat for Common Blossom Bats in the vicinity of the Casuarina Beach Estate site. It is
considered that this approach will both ensure the long-term survival of the existing Common 1
Blossom Bat population at this localify, and will facilitate an increase in the size of that

population.

© Gunninah Environmental Consultants 5
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>

in the Land and
Environment Court
of New South Wales

TO:CARDNO MBK

Pie7

No. 10686 of 1997

D)
Q/ 1031933 Casuarina Way, South Kingseliff into

CVISiiiJNoureen Jots subject to conditions, be deleted
HNOLPEIEEnd substituted with the following:-

Cardno MBK Pty Ltd"

Applicant

Tweed Shire Council

Respondent

Order

1.

The Court orders, by consent, that:

Condition 47 of the copsent granted on 16
Dceember 1998 by Talbot J-pursuant to s 91AB
of the Environmental Planning and Asscssment
Act 1979 for the subdivision of Lot 13 DP I

47. In order to make provision for any possible
impact arising our of the removal of the
Common Blossom Bat forage and resources
resulting  from  the development of
management Ipts:-

{a) the applicant shall remediate and
rehebilitate at its own expense the
planting of Banksias made prior to 2002 ;
pursuant io conditions 40, 41, 42 and
46 and bear the costs of same and
conduct  such  remediadon  and
rehabilitation by :-

fi) replacing any plantings which
have not swrvived with new
seedlings (“compensatory !
plantings ") to a maximum of 3,000 ‘ |
new seedlings;

fence the whole area containing .
the compensatory plantings with
steel mesh fencing to  exclude
herbivores or use growth tubes for
individual  plantings  within  the
compensatery plantings;

()

provide fertilizer for each of the
new plantings, as well as the
established  seedlings,  (using '
Osmocote or another slow release—- ... II
!

1

(i}

Sfertilizer);

(iv) water the plantings whenjfickss
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(b

(c)

plantings are to be approved by

TO: CARDND MBK

using a water tanker when cumulative rainfall in any 21 day period is less

Lhan 20 millimetres in the Tweed Shire areq: and

tion and rehabilitatlon works above described in ftem
() - (iti) are to be completed prior to the Issue of a subdivision
certificate relating to the subdivision of the areas referred Io as Stage
6B, in the North-West Precinct, or the Town Centre (as defined in the

atrached map);

) the remedia

In addition to the plantings referved to in paragraph (a) above, the applicant

shall plant 1.000 well established 1-3 metre high Coast Banksias (as many as
poasible belng approximately 3 metres in haight subject to availability) in the
areas of disturbed grassland in the conservation area to the west of the North-
West Precinct with such plants to be maintained in respect of water and
fertilized as detailed in the previous subparagraph, The location of these
the Director of Development Services of Tweed
Shire Council in consultation with the Depariment of Environment &
Conservation prior to the commencement of planting works. The planting of the
said Coast Banksia is {o be completed prior to the issue of the Subdivision
Certificate for the areas known as Stage 6B, the North-West Precinet or the
Town Cenire as defined on the attached map;

In addision, the applicant shall, prior to the issuc of a Construction Certificate
in respert of Stage 6B of the North-West Precinct or Town Centre (as defined in
the attached map) give notice In wriling 10 the Manger of Conservalion
Programs and Planning Divisio of New South Wales Naticnal Parks and
Wildiife Service (“NEWS"). northern directorate of the making of the
application for a Construciion Certificate and shall pay to Tweed Shire Council
at the time of making such application the sum of 8200,000 to be held by the
Tweed Shire Council in trust for the purposes of revegetation works within the
Cudgen Naiure Reserve and environmental protection lands under Council’s
control on the Cusuarina Beach Estale,

Qrdered: {1 November 2003

P37
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